Chassis and Engine Numbers

— Vehicle Identification Number (VIN}) ———— ~— Engine Number
SHHMA87100U000001 D14A2-E100001
Manufacturer, Make and Engine Type
Type of Vehicle , D14A2: 1400 SOHC 16-valves Sequential
SHH: HONDA OF THE U.K. Multiport Fuel-injected engine
MFG., LTD. England. D15Z23: 1500 SOHC 16-valves Sequential
HONDA Passenger car Multiport Fuel-injected VTEC-E
Line, Body and Engine Type —— engine
MAS: CIVIC 5-door/D14A2 D16Y2: 1600 SOHC 16-valves Sequential
MA9: CIVIC 5-door/D1523 Multiport Fuel-injected VTEC engine
MB1:CIVIC 5-door/D16Y2, D16Y3 D16Y3: 1600 SOHC 16-valves Sequential
Body and Transmission Type ————— Muttiport Fuel-injected engine
7: 5-door Hatchback Serial Number
5-speed Manual
8: B-door Hatchback
4-speed Automatic — Transmission Number

Vehicle Grade

: 1.4'!. 1.5i VTEC-E S1LA-1000001
: 1.4i, 1.5i VTEC-E, 1.6i LS
: 1.4i, 1.5i VTEC-E J

Transmission Type

: 1.4i, 1.5i VTEC-E, 1.6i LS S1LA: 4-speed Automatic

NS W=

1.6'! LS S20: 5-speed Manual
; 1.6[ SR VTEC Serial Number
R 1.6i SR VTEC S1LA: 1000001 ~
Fixed Code

§20: 2000001 ~

Auxiliary Number

Factory Code
U: Honda of the U.K. Manufacturing in
England
Model Year
0: 1995
Serial Number




— Model/VIN/Engine Number/Transmission Number List

TRANS-
; GRADE VEHICLE IDENTIFICATION TRANSMISSION
MODEL NAME MISSION NUMBER ENGINE NUMBER NUMBER
TYPE
1.4i 5MT SHHMA87100U000001~ | . D14A2-E100001 ~ $20-2000001 ~
1.4i 5MT SHHMAB87200U000001 ~ D14A2-E100001 ~ $20-2000001 ~
1.4i 4AT SHHMA88200U000001 ~ D14A2-E100001 ~ S1LA-1000001 ~
1.5 VTEC-E 5MT SHHMAS97100U000001 ~ D15Z3-E100001 ~ $20-2000001 ~
CIVIC 5-door :
1.5i VTEC-E 5MT SHHMA97200U000001 ~ D15Z23-E100001 ~ $20-2000001 ~
1.6i LS BMT SHHMB17200U000001 ~ D16Y3-E100001 ~ $20-2000001 ~
1.6i LS 4AT SHHMB18200U000001 ~ D16Y3-E100001 ~ S1LA-1000001 ~
1.6i SR VTEC 5MT SHHMB17600U000001 ~ D16Y2-E100001 ~ $20-2000001 ~
1.4i BMT SHHMA87300U000001 ~ D14A2-E100001 ~ $20-2000001 ~
1.4i 4AT SHHMAB88300U000001 ~ D14A2-E100001 ~ S1LA-1000001 ~
1.4i 5MT SHHMA87400U000001 ~ D14A2-E100001 ~ $20-2000001 ~
1.4i 4AT | SHHMAS8400UO00001 ~ D14A2-E100001 ~ S1LA-1000001 ~
1.5i VTEC-E 5MT SHHMA974OOU000001 ~ D15Z3-E100001 ~ S$20-2000001 ~
CIVIC 5-door
wnt.h 1.5i VTEC-E SMT SHHMA97300U000001 ~ D1523-E100001 ~ $20-2000001 ~
SRS airbag :
1.6i LS 5MT SHHMB17400U000001 ~ D16Y3-E100001 ~ $20-2000001 ~
1.6i LS 4AT SHHMB18400U000001 ~ D16Y3-E100001 ~ S1LA-1000001 ~
1.6i LS S5MT SHHMB17500U000001 ~ D16Y3-E100001 ~ $20-2000001 ~
1.6i LS 4AT SHHMB‘I 8500U000001 ~ D16Y3-E100001 ~ S1LA-1000001 ~
1.6i SR VTEC SMT SHHMB17700U000001 ~ D18Y2-E100001 ~ $20-2000001 ~
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Identification Number Locations

VIN and Engine Number
(RHD)

VIN and Engine Number (LHD}

Transmission Number Transmission Number
(Automatic) {(Manual)




Warning/Caution Label Locations

' COOLANT INFORMATION j

L BATTERY CAUTION j

AIR CLEANER,
RECOMMENDED ENGINE OIL
and FILTER SERVICE

-

SPARK PLUG
INFORMATION

-/

{ RADIATOR CAP
CAUTION

TIRE INFORMATION

RHD:

1-5



SRS Warning/Caution Label Locations

A: CABLE REAL CAUTION A

REFER TO SERVICE (SHOP) MANUAL FOR DETAILED IN-
STRUCTION.

POUR LES INSTRUCTIONS DETAILL’EES, SE REPORTER AU
MANUEL DE REPARATIONS.

?ﬁg\ﬁ%u#-EXv:;7w%§%Lf
7T& vy

AUSFUHRLICHE ANMEISUNGEN SIND DEM 2U
ENTINEMEN.

RAAD PLEEG HET WERKPLAATSHANDBOEK VOOR NA-
DERE AANWIJZINGEN.

B: STEERING WHEEL CAUTION LABEL

C: DRIVER MODULE DANGER

® DANGER
EXPLOSIVE/FLAMMABLE
POISON ‘
REFER TO THE SHOP MANUAL.
® DANGER
EXPLOSIF ET INFLAMMABLE
POISON
SE REPORTER AU MANUEL D’ATELIER.
® GEFAHR )
EXPLOSIV/ENTZUNDBAR
GIFT
WERKSTATTHANDBUCH LESEN.
® GEVAAR
EXPLOSIEGEVAAR/BRANDBAAR
GIFTIG ,
LEES HET WERKPLAATSHANDBOEK.

WARNING

® REFER TO THE SHOP MANUAL.

® SE REPORTER AU MANUEL D’ATELIER.
® WERKSTATTHANDBUCH LESEN.

® LEES HET WERKPLAATSHANDBOEK.

D: DRIVER MODULE WARNING

WARNING

© REFER TO THE SHOP MANUAL.

® SE REPORTER AU MANUEL D’ATELIER.
® WERKSTATTHANDBUCH LESEN.

® LEES HET WERKPLAATSHANDBOEK.
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E: INFLATOR BAM LABEL
I1S1 manufactured inflator:

F: HOOD WARNING LABEL

AIRBAG GAS GENERATOR 667.1
HERSTELLUNGSJAHR: 19XX
EINFUHRER: HONDA DEUTSCHLAND

GMBH/OFFENBACH
BAM PT1-0468

DER GASGENERATOR DART NUR FUR INSASSENRUCK-
HALTESYSTEME MIT LUFTSACK IN KRAFTFAHRZEUGE
MONTIERT WERDEN.

DIE MONTAGE UND DEMONTAGE DES GASGENERATORS
DARF NUR VON DAFUR GESCHULTEM PERSONAL VOR-
GENOMMEN WERDEN.

CAUTION THE GAS GENERATOR SHOULD ONLY BE
CONTAINS  INSTALLAED IN VEHICLES EQUIPPED WITH
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA-
SOLIDS US  TORIS TO BE INSTALLED AND/OR DISAS-
DOT-E SEMBLED ONLY BY TRAINED PERSONNEL.

ATTENTION LE GENERATEUR DE GAZ NE PEUT ETRE IN-
CONTENT DE STALLE QUE SUR DES VEHICULES EQUIPES
SOLIDES D’UN SYSTEME AIRBAG LE MONTAGE ET
FLAMMABLE LE DEMONTAGE DU GENERATEUR DE GAZ
us NE PEUT ETRE EFFECTUE QUE PAR UN PER-

DOT-E SONNEL QUALIFIE.

WARNING

THIS VEHICLE IS EQUIPPED WITH A AIRBAG SYSTEM AS
A SUPPLEMENTAL RESTRAINT SYSTEM. (SRS)

ALL S.R.S. ELECTRICAL WIRING AND CONNECTORS ARE
COLORED YELLOW.

DO NOT USE ELECTRICAL TEST EQUIPMENT ON THESE
CIRCUITS.

TAMPERING WITH OR DISCONNECTING THE S.R.S. WIR-
ING COULD RESULT IN ACCIDENTAL FIRING OF THE
INFLATOR OR MAKE THE SYSTEM INOPERATIVE, WHICH
MAY RESULT IN SERIOUS INJURY.

ATTENTION

CE VEHICULE EST EQUIPE D’UN COUSSIN D’AIR DU COTE
CONDUCTEUR QUI CONSTITUE UN SYSTEME DE RETENUE
COMPLEMENTAIRE (S.R.S.).

TOUS LES FILS ET CONNECTEURS ELECTRIQUES DU SYS-
TEME DE RETENUE COMPLEMENTAIRE (S.R.S.) SONT DE
COULEUR JAUNE. N'UTILISEZ PAS UN EQUIPEMENT D’ES-
SAIS ELECTRIQUES SUR CES CIRCUITS. NE TOUCHEZ PAS
ET NE DEBRANCHEZ PAS LES FILS DU SYSTEME S.R.S.
CAR CECI POURRAIT DE TRADUIRE PAR LE DECLENCHE-
MENT ACCIDENTEL DU GONFLEUR OU RENDRE LE SYS-
TEME INOPERANT ET VOUS EXPOSER AINSI A DE GRAVES
BLESSURES.

WARNUNG

DIESES FAHRZEUG IST MIT EINEM FAHRER-AIRBAG (SRS)
ALS_ ZUSATZLICHEM RUCKHALTESYSTEM AUS-
GERUSTET. i

ALLE ELEKTRISCHEN KABEL, SOWIE DIE ZUGEHORIGEN
STECKVERBINDER DES S.R.S.-SYSTEMS SIND IN GELBER
FARBE AUSGEFUHRT. KEINE ELEKTRISCHEN PRUFGERATE
AN DIE S.R.S.-VERKABELUNG ANSCHLIEBEN. VERANDERN
ODER UNTERBRECHEN DER S.R.S.-VERKABELUNG KANN
UNKONTROLLIERTES ZUNDEN DES GASGENERATORS
AUSLOSEN.

ODER DAS SYSTEM AUBER FUNKTION SETZEN WAS ZU
ERNSTHAFTEN VERLETZUNGEN FUHREN KANN.

WAARSCHUWING

DIT VOERTUIG IS UITGERUST MET EEN LUCHTKUSSEN
AAN DE BESTUURDERSKANT ALS EXTRA BESCHERMING
(S.R.S.).

ALLE ELEKTRISCHE LEIDINGEN EN AANSLUITINGEN VAN
DE S.R.S. ZIJN GEEL GEKLEURD. GEBRUIK GEEN ELEK-
TRISCHE TESTAPPARATUUR VOOR DEZE CIRCUITS.
KNOEIEN MET OF LOSKOPPELEN VAN DE S.R.S. LEIDIN-
GEN KAN LEIDEN TOT BRAND IN DE VULINRICHTING OF
TOT UITSCHAKELEN VAN HET SYSTEEM: DIT KAN TOT
ERNSTIGE ONGELUKKEN LEIDEN.




SRS Warning/Caution Label Locations

— cont’d

LHD:

RHD:
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G: DRIVER INFORMATION (SUNVISOR)

: MONITOR NOTICE

ALWAYS WEAR YOUR SEAT BELT

® THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AS A
SUPPLEMENTAL RESTRAINT SYSTEM (S.R.S.).

® IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT.

@ IF YOUR SRS INDICATOR LIGHTS WHILE DRIVING, SEE
YOUR AUTHORIZED HONDA DEALER.

ATTACHEZ TOUJOURS VOTRE CEINTURE

® CE VEHICULE EST EQUIPE D’UN COUSSIN D'AIR POUR
LE CONDUCTEUR QUI CONSTITUE UN SYSTEME DE
RETENUE COMPLEMENTAIRE (S.R.S.).

@ CE COUSSIN D'AIR COMPLETE LA FONCTION DE LA
CEINTURE DE SECURITE.

@ SILE TEMOIN SRS S’ALLUME PENDANT LA CONDUITE,
ADRESSEZ-VOUS A VOTRE CONCESSIONNAIRE
HONDA OFFICIEL.

SICHERHEITSGURTE BEI JEDER FAHRT ANLEGEN

® DIESES FAHRZEUG BESITZT EINEN FAHRER-AIRBAG
ALS ZUSATZLICHES RUCKHALTESYSTEM (S.R.S.).

® ES IST EINE ERGANZUNG ZUM SICHERHEITSGURT.

® WENN DIE SRS-KONTROLLEUCHTE WAHREND DER
FAHRT AUFLEUCHTET, UMGEHEND FINEN HONDA
HANDLER AUFSUCHEN.

DRAAG ALTWD UW VEILIGHEIDSGORDEL

@ DIT VOERTUIG IS UITGERUST MET EEN LUCHTKUSSEN
AAN DE BESTUURDERSKANT ALTS EXTRA BESCHERM-
ING (S.R.S.).

@ DIT IS ONTWORPEN ALS EXTRA BESCHERMING BlJ DE
VEILIGHEIDSGORDEL.

® ALS HEL SRS-WAARCHUWINGSLAMPJE GAAT BRAN-
DEN ONDER HET RIJDEN. NEEM DAN KONTAKT OP MET
EEN HONDA DEALER.

NOTICE

® NO SERVICEABLE PARTS INSIDE.

® REFER TO SERVICE (SHOP) MANUAL FOR DETAILED IN-
STRUCTIONS.

BEW

® FELENTLEEN,

® R, BERY—ER==aTAE2BRBLTLKEEN,

REMARQUE

® AUCUNE PIECE REPARABLE A L'INTERIEUR.

® POUR LES INSTRUCTIONS DETAILL’EES, SE REPORT-
ER AU MANUEL DE REPARATIONS.

LET UP!

® GEEN ONDERDELEN BINNEN DEZE UNIT WAARAAN
WERKZAAMHEDEN KUNNEN WORDEN VERRICHT.

@ RAADPLEEG HET WERKPLAATSHANDBOEX VOOR NA-
DERE AANWIJZINGEN. ’

ACHTUNG )

® DIE INNENTILE BEDURFEN KEINER WARTUNG.

@ AUSFUHRLICHE ANWEISUNGEN SIND DEM WERK-
STATTHANDBUCH 2U ENTNEHMEN.

G: INFLATOR BAM LABEL
(KK, KG, K2)

H: STEERING COLUMN CAUTION LABEL

CAUTION

TO AVOID DAMAGING THE S.R.S. CABLE OR REEL, WHICH
COULD MAKE THE SYSTEM INOPERATIVE, REMOVE THE
STEERING WHEEL BEFORE REMOVING THE STEERING
SHAFT CONNECTOR BOLT. i

ATTENTION
POUR NE PAS RISQUER D’ENDOMMAGER LE CABLE OU
L’ENROULEUR DU S.R.S. ET DE RENDRE AINST LE SYS-
TEME INOPERANT, RETIREZ LE VOLANT AVANT DE
DEVINSSER LE BOULON D'ACCOUPLEMENT D°ARBRE DE
DIRECTION.

ACHTUNG _

UM BESCHADIGUNGEN DER S.R.S.-KABELROLLE ODER
DES KABELS. WELCHE DAS S.R.S.-SYSTEM AUBER FUNK-
TION SETZEN WORDEN. ZU VERMEIREN, VOR ARBEITEN
AN DER LENKSPINDEL DAS LENKRAD AUSBAUEN.

WAARSCHUWING

OM TE VOORKOMEN DAT DE S.R.S.-KABEL OF- HASPEL
BESCHADIGD WORDEN, HETGEEN ERTOE ZOU LEIDEN
DAT HET SYSTEEM UITVALT, DIENT U HET STUUR TE VER-
WIJDEREN VOORDAT U DE STUURSCHACHT-
CONNECTORBOUT VERWILJDERT.

BEZEICHNUNG: BEIFAHRER-AIRBAG-MODUL TKA-1
HERSTELLER: TAKATA CORPORATION
TOKYO & TAKATA INC., AUBURN HILLS
& CHERAW 19XX

HERSTELLUNG: ECHIGAWA
EINFAHRER: HONDA DEUTSCHLAND GMBH,
OFFENBACH BAM-PT1-0523

UMGANG NUR DURCH GESCHULTES PERSONAL ERLAUBT.
VERWENDUNG NUR ALS INSASSEN-RUCKHALTESYSTEM
MIT LUFTSACK FUR KRAFTFAHRZEUGE ERLAUBT.

BEl AUSLOSUNG KANN DIE NICHT MONTIERTE EINHEIT
2UM GEFOHRLICHEN WURFSTUCK WERDEN.

(cont’d)
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SRS Warning/Caution Label

Locations

— (cont’d)

K: PASSENGER MODULE DANGER LABEL

® DANGER
EXPLOSIVE/FLAMMABLE
POISON
® WARNING
REFER TO THE SHOP MANUAL.
® DANGER
EXPLOSIF ET INFLAMMABLE
POISON
® ATTENTION
SE REPORTER AU MANUEL D'ATELIER.
@ GEFAHR
EXPLOSIV/ENTZUNDBAR
GIFT
® WARNUNG
WERKSTATTHANDBUCH LESEN.
® GEVAAR
EXPLOSIEGEVAAR/BRANDBAAR
GIFTIG
® WAARSCHUWING
LEES HET WERKPLAATSHANDBOEK.
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Lift and Support Points
- Lift

When heavy rear components such as suspension, fuel tank, spare tyre and tailgate are to be removed,
place additional weight in the luggage area before hoisting. When substantial weight is removed from the rear of the
car, the center of gravity may change and can cause the car to tip forward on the hoist.

NOTE: Since each tyre/wheel assembly weighs approximately 14 kg (30 Ibs), placing the front wheels in the trunk can
assist with weight distribution.

1. Place the lift blocks as shown.

2. Raise the hoist until the tyres are slightly off the ground and rock the car to be sure it is firmly supported.

3. Raise the hoist to full height and inspect lift points for solid support.

L
<

S = [
L B  S— g
D (!
Q C Q
y == : y
FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT
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Lift and Support Points

— Floor Jack

1. Set the parking brake and block the wheels that are
not being lifted.

2. When lifting the rear of the car, put the gearshift
lever in reverse {Automatic in [P] position).

-3. Raise the car high enough to insert the safety stands.
4. Adjust and place the safety stands as shown bn page

1-13 so the car will be approximately level, then low-
er the car onto them.

Front

A WARNING

® Always use safety stands when working on or under
any vehicle that is supported by only a jack.

® Never attempt to use a bumper jack for lifting or sup-
porting the car.

Center the jack
bracket in the middle
of the jack lift platform.

JACK LIFT PLATFORM

Rear

////_————__,:::—'————""’

Center the jack

JACK LIFT PLATFORM bracket in the middle

of the jack lift platform.
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— Safety Stands

7z \
// ﬂ = /"‘
==

&
I L/,
7

RUBBER ATTACHMENTS

FRONT SUPPORT POINT . SAFETY STANDS REAR SUPPORT POINT
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Towing

If the car needs to be towed, call a professional towing
service. Never tow the car behind another car with just
a rope or chain. It is very dangerous.

Emergency Towing
There are three popular methods of towing a car:

Flat-bed Equipment — The operator loads the car on the
back of a truck. This is the best way of transporting the
car.

Wheel Lift Equipment — The tow truck uses two pivot-
ing arms that go under the tyres (front or rear) and lifts
them off the ground. The other two wheels remain on
the ground.

Sling-type Equipment — The tow truck uses metal cables
with hooks on the ends. These hooks go around parts
of the frame or suspension, and the cables lift that end
of the car off the ground. The car’s suspension and body
can be seriously damaged if this method of towing is at-
tempted.

If the car cannot be transported by flat-bed, it should be
towed with the front wheels off the ground. If due to
damage, the car must be towed with the front wheels
on the ground, do the following:

Manual Transmission

® Release the parking brake.

® Shift the transmission to Neutral.
Automatic Transmission

@ Release the parking brake.

@ Start the engine.

® Shift to position, then [N] position.
® Turn off the engine.

Then hook rope or chain to the towing hook or the tie
down hooks.

FRONT:

REAR:

TOWING HOOK

NOTICE: Improper towing preparation will damage the
transmission. Follow the above procedure exactly. If you
cannot shift the transmission or start the engine (auto-
matic transmission), your car must be transported on a
flat-bed.

@ It is best to tow the car no farther than 50 miles
{80km), and keep the speed below 35 mph (55 km/h).

NOTICE: Trying to lift or tow the car by the bumpers will
cause serious damage. The bumpers are not designed to
support the car’s weight.
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Preparation of Work

CAUTION: Observe all safety precautions and notes
. while working.

® Protect all painted surfaces and seats against dirt and
scratches with a clean cloth or vinyl cover.

® Work safely and give your work your undivided atten-
tion. When either the front or rear wheels are to be
raised, block the remaining wheels securely. Commu-
nicate at frequently as possible when work involves
two or more workers. Do not run the engine unless
the shop or working area is well ventilated.

® Before removing or disassembling parts, they must be
inspected carefully to isolate the cause for which
service is necessary. Observe all safety notes and
precautions and follow the proper procedures as
described in this manual.

® Mark or place all removed parts in order in a parts rack
so they can be reassembled in their original places.

® Use the special tool when use of such a tool is
specified.

® Parts must be assembled with the proper torque
according to the maintenance standards established.

® When tightening a series of bolts or nuts, begin with

the center or large diameter boits and tighten them
in crisscross pattern in two or more steps.

{cont’d)
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Abbreviations

A/C
ALT
ABS
A/T
ATF
AJF
AMP
ANT
ASSY
AUX

ATDC
AUTO
ATT
ACL
API

BARO
BAT
BTDC
BDC

CKP
CYpP
CAT
or CATA
cO
CYL
CPC
CARB
CcOoMP
CPU
CHG

Di
DLC
DTC
DIFF
DOHC
DPI

EVAP
EGR
ECM
ECT
EX
ELD
EFI
EPS

APPROX.

Air Conditioning, Air Conditioner
Alternator

Anti-lock Brake System
Automatic Transmission
Automatic Transmission Fluid
Air Fuel Ratio

Ampere (s)

Antenna

Assembly

Auxiliary

Approximately

After Top Dead Center
Automatic

Attachment

Air Cleaner

American Petroleum Institute

Barometric

Battery

Before Top Dead Center
Bottom Dead Center

Crankshaft Position
Cylinder Position
Catalytic Converter

Carbon Monoxide
Cylinder
Clutch Pressure Control

-1 Carburetor

Complete
Central Processing Unit
Charge

Distributor ignition

Data Link Connector
Diagnostic Trouble Code
Differential

Double Overhead Camshaft
Dual Point Injection

Evaporative

Exhaust Gas Recirculation
Engine Control Module
Engine Coolant Temperaturé
Exhaust

Electrical Load Detector
Electronic Fuel Injection
Electrical Power Steering

List of automotive abbreviations which may be used in shop manual.

F

FP

FWD
FR
FL
FSR
FIA

GAL
GND

H/B
HO2S
HC

IAB

IAC

IAR

ICM

IAT

IMA

IN

IG or IGN
ID

D or I.D.
INJ

INT

KS

L

LH
LHD
L/C
LSD
LF
LR
L-4
LED

Front

Fuel Pump

Front Wheel Drive
Front Right

Front Left

Fail Safe Relay
Fuel Injection Air

Gallon
Ground

Hatchback
Heated Oxygen Sensor
Hydrocarbons

intake Air Bypass

Idle Air Control

Intake Air Resonator
Ignition Control Module
Intake Air Temperature
Idle Mixture Adjustment
Intake

Ignition

Identification

Inside Diameter
Injection

Intermittent

Knock Sensor

Left

Left Handle

Left Handle Drive

Lock-up Clutch

Limited Slip Differential

Left Front )
Left Rear )
In-line Four Cylinder (engine)
Light Emitting Diode

(cont’d)
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Abbreviations

— (cont’d)
M/S Manual Steering SCs Service Check Signal
MAP Manifold Absolute Pressure SEC Second
MIL Malfunction Indicator Light Secondary
M/T Manual Transmission
MCK Motor Check T Torque
MAX. Maximum TCM Transmission Control Module
MIN. Minimum TWC Three Way Catalytic Converter
MP! Multi Point Injection TDC Top Dead Center
' TB Throttie Body
N Neutral TP Throttle Position
NOx Nitrogen, Oxides of TC Torque Converter
T/B Timing Belt
0z2s Oxygen Sensor T/N Tool Number
OBD On-board Diagnostic TCS Traction Control System
OD or 0.D.| Outside Diameter
VSS Vehicle Speed Sensor
P Park VTEC Viriable Valve Timing & Valve Lift
PAIR Pulsed Secondary Air Injection Electronic Control
PSP Power Steering Pressure vC Viscous Coupling
PCV Positive Crankcase Ventilation VIN Vehicle Identification Number
Proportioning Control Valve VVIS Variable Volume Intake System
P/S Power Steering
PGM-FI Programmed-fuel injection w With
PGM-IG Programmed Ignition w/0 Without
PRI Primary woT Wide Open Throttle
P/N Part Number ]
PL Pilot Light 2wD Two Wheel Drive
PMR Pump Motor Relay 4WD Four Wheel Drive
PSW Pressure Switch 2WS Two Wheel Steering
PSF Power Steering Fluid 4WS Four Wheel Steering
4AT 4-speed Automatic Transmission
Qty Quantity 5MT 5-speed Manual Transmission
Park
R Right R] Reverse
RR Rear Right IN] Neutral
RHD Right Handle Drive [Da] Drive (1st through 4th gear)
REF Reference Drive {1st through 3rd gear)
RL Rear Left Second
RON Research Octane Number (1] First
18T Low (gear)
SAE Society of Automotive Engineers 2ND Second (gear)
SOHC Single Overhead Camshaft 3RD Third (gear)
SOL Solenoid 4TH Fourth (gear)
SPEC Specification 5TH Fifth (gear)
S/R Sun Roof )
SRS Suppiemental Restraint System
STD Standard
SW Switch
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Standards and Service Limits

— Cylinder Head/Valve Train — Section 6

D14A2, D16Y3 Engines
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm (min-") and Nominal 1,300 (13.0, 184)
wide open throttle Minimum 950 (8.5, 135)
kPa (kgf/cm?, psi) Maximum variation | 200 (2.0, 28)
Cylinder head Warpage — 0.05 (0.002)
Height 94.95 - 95.05 (3.738 - 3.742) —
Camshaft End play 0.05 - 0.15 (0.002 - 0.006) 0.5 (0.02)
Camshaft-to-hoider oil clearance 0.050 - 0.089 (0.002 - 0.004) 0.15 {0.006)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Cam lobe height  D14A2 IN | 34.545 (1.3600)
EX | 35.175 {1.3848) —_—
D16Y3 IN | 36.782(1.4481) —_—
EX | 36.947 (1.4546) —
Vaive Valve clearance IN 0.18 - 0.22 {0.007 - 0.009) —_—
EX | 0.23-0.27 {(0.008 - 0.011)
Valve stem 0.D. IN 5.48 - 5.49 (0.2157 - 0.2161) 5.45 (0.2146)
EX | 5.45-5.46 (0.2146 - 0.2150) 5.42 (0.2134)
Stem-to-guide clearance IN | 0.02-0.05 (0.001 - 0.002) 0.08 (0.003)
EX | 0.05-0.08 (0.002 - 0.003) 0.11 (0.004)
Valve seat Width IN 0.85 - 1.15 (0.033 - 0.045) 1.6 (0.063)
EX | 1.25-1.55 {0.049 - 0.061) 2.0{0.079)
Stem installed height IN 46.985 - 47.455 (1.8498 - 1.8683) 47.705 (1.8781)
EX | 48.965 - 49.435 (1.9278 - 1.9463) 49.685 {1.9561)
Vaive spring Free length IN 48.58 (1.913) D —
EX | 49.19(1.837) ——
Valve guide 1.D. IN 5.51 - 5.53 {0.217 - 0.218) 5.55 (0.219)
EX | 5.51-553(0.217 ~0.218) 5.55 (0.219)
Installed height IN 15.95 - 16.45 (0.628 - 0.648)
EX | 15.95- 16.45 {0.628 - 0.648) ——
Rocker arm Arm-to-shaft clearance iN 0.017 - 0.050 (0.0007 - 0.0020) 0.08 (0.003)
EX | 0.018- 0.054 (0.0007 - 0.0021) 0.08 (0.003)
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— Cylinder Head/Valve Train — Section 6

Unit of length: mm (in)

D15Z3, D16Y2 Engines :
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm (min-') and Nominal 1,300 (13.0, 184)
wide open throttle Minimum 1,150 (11.5, 166)
kPa (kgficm?, psi) Maximum variation | 200 {2.0, 28)
Cylinder head Warpage 0.05 (0.002)
Height 92.95 - 93.05 (3.659 - 3.663) —
Camshaft End play 0.05 - 0.15 {0.002 - 0.006) 0.5{0.02)
Camshaft-to-holder oil clearance 0.050 ~ 0.089 (0.002 - 0.004) 0.15 (0.006)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Cam lobe D1523 IN Primary 38.427 (1.5129) _
height Secondary | 32.292 (1.2713) —_—
EX 37.997 (1.4959) -_—
D16Y2 IN Primary 35.900 (1.4134) _
Mid 38.274 (1.5068) _—
Secondary | 36.195 (1.4250) _—
EX 38.008 (1.4964) _—
Valve Valve clearance IN 0.18 - 0.22 (0.007 - 0.009) —
EX | 0.23-0.27(0.008-0.011)
Valve stem O.D. IN 5.48 - 5.49 (0.2157 - 0.2161) 5.45 (0.2146)
: EX | 5.45-5.46(0.2146 - 0.2150) 5.42 (0.2134)
Stem-to-guide clearance . IN 0.02 - 0.05 (0.001 - 0.002) 0.08 (0.003)
EX | 0.05-0.08 (0.002 - 0.003} 0.12 (0.005)
Valve seat Width IN 0.85 ~ 1.15 (0.033 - 0.045) 1.6 (0.063}
EX | 1.25-1.55(0.049 - 0.061) 2.0 (0.079}
Stem installed height IN 53.165 - 53.635 {2.0931 - 2.1116) 53.885 (2.1215)
EX | 53.165-53.635 (2.0931-2.1116) 53.885 (2.1215)
Valve spring Free length D15Z3 IN 54.78 (2.157) _—
EX | 58.23(2.293)* _
58.26 (2.294)*2 —_—
D16Y2 iN 57.97 (2.282) as—
EX | 58.41(2.300) —_—
Valve guide 1.D. IN 5.51-5.53(0.217 - 0.218} 5.60 (0.220)
EX | 551-553(0.217-0.218) 5.60 (0.220)
Installed height IN 17.85 - 18.35 (0.703 - 0.722)
EX 18.65 - 19.15 (0.734 - 0.754) I
Rocker arm Arm-to-shaft clearance IN 0.017 - 0.050 (0.0007 - 0.0020) 0.08 (0.003)
EX 0.018 - 0.054 (0.0007 - 0.0021) 0.08 (0.003)

*1: NIHON HATSUJO manufactured valve spring. *2: CHUO HATSUJO manufactured valve spring.
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Standards and Service Limits

— Engine Block — Section 7

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Cylinder block Wapage of deck surface 0.07 (0.003) max. 0.10 (0.004)
Bore diameter 75.00 ~ 75.02 (2.953 - 2.954) 75.07 (2.956)
Bore taper —_— 0.05 (0.002)
Reboring limit — 0.5 (0.02)
Piston Skirt 0.D. At 15 mm (0.6.in) 74.980 - 74.990 (2.9520 - 2.9524) 74.970 (2.9516)
from bottom of skirt
Clearance in cylinder 0.010 - 0.040 (0.0004 — 0.0016) 0.05 (0.002)
Groove width (for ring)
Top D15Z1 1.020 - 1.030 (0.0402 - 0.0406) 1.05 (0.041)
Except D15Z21 1.220 - 1.230 (0.0480 - 0.0484) 1.25 (0.049)
Second D1521 1.220 - 1.230 (0.0480 - 0.0484) 1.25 (0.049)
Except D15Z1 1.520 - 1.530 (0.0598 - 0.0602) 1.55 (0.061)
" Qil  D15Z3, D16Y2 2.805 - 2.820 (0.1104 - 0.1110} 2.85(0.112)
D14A2, D16Y3 2.805-2.825 (0.1104 - 0.1112) 2.85(0.112)
Piston ring Ring-to-groove Top D15Z3 0.035 - 0.060 (0.0014 - 0.0024) 0.13 (0.005)
clearance Except D15Z3 | 0.030 - 0.055 (0.0012 ~ 0.0022)*? 0.13 (0.005)
0.030 - 0.060 (0.0012 - 0.0024)*2 0.13 (0.005)
Second D15Z3 0.035 - 0.060 (0.0014 - 0.0024)** 0.13 (0.005)
0.030 - 0.055 (0.0012 - 0.0022)*2 0.13 (0.005)
Except D15Z3 | 0.030 - 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ring end gap Top 0.15~ 0.30 (0.006 — 0.012) 0.60 (0.024)
Second 0.30 - 0.45 (0.012 - 0.018) 0.70 (0.028)
Oil D1523 0.20 - 0.50 (0.008 - 0.020)*" 0.70 (0.028)
0.20 - 0.70 (0.008 - 0.028)*2 0.80 (0.031)
D16Y2 0.20 - 0.50 (0.008 — 0.020)** 0.70 {0.028)
0.20 - 0.80 (0.008 - 0.031)*2 0.90 (0.035)
D14A2, D16Y3 | 0.20 - 0.80 (0.008 - 0.031) 0.90 (0.035)
Piston Pin 0.D. . 18.994 - 19.000 {0.7478 - 0.7480)
Pin-to-piston clearance 0.010 - 0.022 (0.0004 — 0.0009) —_—
Connecting rod Pin-to-rod interference 0.014 - 0.040 (0.0006 - 0.0016) e
Small end bore diameter 18.96 - 18.98 (0.746 - 0.747) . —
Large end bore diameter
Nominal D14A2 43.0 (1.69) —_—
D15Z3 45.0(1.77) —
D16Y2, D16Y3 | 48.0(1.89)
End play installed on crankshaft 0.15 - 0.30 (0.006 - 0.012) 0.40 (0.016)

Crankshaft Main journal diameter D14A2, D15Z23 | 44.976 - 45.000 (1.7707 - 1.7717)
D16Y2, D16Y3 | 54.976 - 55.000 (2.1644 — 2.1654) _
Rod journal diameter D14A2 39.976 - 40.000 (1.5739 - 1.5748) —_—
D15Z3 41.976 - 42.000 (1.6256 — 1.6535) _
D16Y2, D16Y3 | 44.976 - 45.000 (1.7707 - 1.7717) —
Taper 0.0025 (0.00010) max. 0.005 (0.0002)
Out-of round 0.0025 (0.00010) max. 0.005 {0.0002)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45 (0.018)
| Total runout 0.03 (0.001) max. ' 0.04 (0.002)
Bearings Main bearing-to-journal oil clearance
No. 1 and 5 journals 0.018 - 0.036 (0.0007 - 0.0014) 0.05 (0.002)
No. 2, 3and 4 journals | 0.024 - 0.042 {0.0008 -~ 0.0017) 0.05 (0.002)
Rod bearing-to-journal oil clearance 0.020 - 0.038 {0.0008 - 0.0015) 0.05 (0.002)

*1: TEIKOKU PISTON RING manufactured piston ring.

*2: RIKEN manufactured piston ring.
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Unit of length: mm (in)

r Engine Lubrication — Section 8
MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Engine oil Capacity f (US qt, Imp qt} D14A2, D16Y3 4.0 (4.2, 3.5) for.engine overhaul
D15Z3, D16Y2 4.2 (4.4, 3.7) for engine overhaul
3.3 (3.5, 2.9) for oil change, including filter
3.0 (3.2, 2.6) for oil change, without filter
Oil pump Inner-to-outer rotor radial clearance 0.02 - 0.14 {0.001 ~ 0.006) 0.20 {0.008)
Pump body-to-outer rotor radial clearance 0.10 - 0.18 {0.004 - 0.007) 0.20 (0.008)
Pump body-to-rotor axial clearance 0.03 - 0.08 {(0.001 - 0.003) 0.15 (0.006)
Relief valve Pressure setting 80°C (176°F)
kPa (kgf/cm?, psi) atidle 70 (0.7, 10) min.
at 3,000 rpm (min-") 340 (3.5, 50) min.

— Cooling — Section 10

MEASUREMENT STANDARD (NEW)

Radiator Coolant capacity € (US gt, Imp qt) M/T | 4.5(4.8, 4.0) for overhaul

including engine, heater, cooling 3.6 (3.8, 3.2) for coolant change
line and reservoir AT 4.4 (4.8, 3.9) for overhaul
Reservoir capacity: 3.5 (3.7, 3.1) for coolant change
0.4 (0.42 US qt, 0.35 Imp qt)
Radiator cap Opening pressure kPa (kgf/cm?, psi) 93-123(0.95-1.25, 14-18)
Thermostat Start to opening  °C {°F) 76 -80 (169 - 176)
) Fully open °C (°F) 90 (194)
Valve lift at fully open 8.0 (0.31) min.

Cooling fan Thermoswitch “ON” temperature °C {°F) | 91.0-95.0 (196 - 203)

Thermoswitch “OFF” temperature °C {°F) Subtract 3 - 8 (5 ~ 15) from actual “ON” temperature.
— Fuel and Emissions — Section 11
MEASUREMENT STANDARD {NEW)

Pressure regulator | Pressure with regulator vacuum 280-330(2.8-3.3,40-47)
hose disconnected kPa {(kgf/cm?, psi}

Fuel tank Capacity ¢ (US gal, imp gal) 55 (14.5, 12.1)

Engine Idle speed with headlight and cooling fan off M/T: Neutral A/T:[N] or [P] position
rpm (min~) 750 + 50 750 + 50
idle CO 0.1 % max.

— Clutch — Section 12
MEASUREMENT STANDARD (NEW) SERVICE LIMIT

Clutch pedal Pedal height to floor 161 {6.34) —
Stroke 130 - 140 (5.12 - 5.51) —_

Total free play 12-21(0.47 - 0.83) —

Pedal play 1.0 -10.0 (0.04 - 0.37) —_

Disengagement height to floor LHD | 81(3.19) min. _

RHD | 79 (3.11) min. —_—

Flywheel Clutch surface runout 0.05 {0.002) max. 0.15 (0.006)

Ciutch disc Rivet depth 1.3 (0.051) min. 0.2 (0.008}
Thickness 8:4-9.1(0.33-0.36) 6.0 (0.24)

Pressure piate Warpage 0.03 (0.001) max. 0.15 (0.006)
Diaphragm spring finger alignment 0.8 (0.03) max. 1.0 (0.04)
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Standards and Service Limits

— Manual Transmission — Section 13

Diameter of ball bearing contact area
(Transmission housing side)
Diameter of 4th, S5th gear contact area
Diameter of 3rd gear contact area
Diameter of ball bearing contact area
{Clutch housing side)

21.987 - 22.000 (0.8656 - 0.8661)

26.980 - 26.993 (1.0622 - 1.0627)
33.984 - 34.000 (1.3380 ~ 1.3386)
25.977 - 25.990 (1.0227 - 1.0232)

MEASUREMENT STANDARD (NEW) l SERVICE LIMIT
Transmission oil Capacity { {US qgt, Imp qt) 1.8 (2.0, 1.7) for overhaul
1.8 (1.9, 1.6) for oil change
Mainshaft End play 0.11 - 0.18 (0.004 - 0.007) Adjust

21.930 (0.8634)

26.930(1.0602)
33.930 (1.3358)
25.920 {1.0205)

Runout 0.02 (0.001) max. 0.05 (0.002)
Mainshaft 3rdand | 1.D. 39.009 - 39.025 (1.5358 - 1.5364) 39.07 {1.538)
4th gears End play 3rd | 0.06 ~0.21(0.002 - 0.008) 0.33 (0.013)
4th | 0.06 ~ 0.19 (0.002 - 0.007) 0.31{0.012)
Thickness 3rd | 30.22 ~30.27 (1.190 - 1.192) 30.15(1.187)
4th | 30.12-30.17 (1.186 - 1.188) 30.05 {1.183)
Mainshaft 5th 1.D. 37.009 - 37.025 {1.4570 - 1.4577) 37.07 (1.459)
gear End play 0.06 ~ 0.19 (0.002 - 0.007) 0.31 (0.012)
Thickness 28.42 - 28.47 (1.119 - 1.121) 28.35(1.1186)
Countershaft Diameter of needle bearing contact area 30.000 - 30.015 (1.1811 - 1.1817) 29.950 (1.1791)
Diameter of 1st gear contact area 35.984 - 36.000 (1.4167 - 1.4173) 35.930 (1.4146)
Diameter of ball bearing contact area 24.980 - 24.993 (0.9835 ~ 0.9840) 24.930 (0.9815)
Runout 0.02 (0.0008} max. 0.05 (0.002)
Countershaft 1st 1.D. 41.009 - 41.025(1.6145 - 1.6152) 41.07 (1.617)
gear End play (When tightened by the specified torque) 0.03 -~ 0.10 (0.001 - 0.004) 0.22 (0.009)
Thickness 30.41 - 30.44 (1.197 - 1.198) 30.36 (1.195)
Countershaft 2nd 1.D. 44.009 - 44.025 (1.7326 - 1.7333) 44.07 (1.735)
gear End play (When tightened by the specified torque) 0.03 ~0.11 (0.001 - 0.004) 0.23 (0.009)
Thickness 31.92 - 31.97 {1.257 - 1.259) 31.85 (1.254)
Spacer collar 1.D. 33.000 - 33.010 (1.2892 - 1.2996) 33.05 (1.301)
{Countershaft 2nd 0.D. 38.989 - 39.000 (1.5350 - 1.5354) 38.93 (1.533)
gear) Length 32.03 -32.06 (1.261 - 1.262) 32.01 (1.260)
Spacer collar 1.D. 27.002 - 27.012 (1.0631 - 1.0635) 27.06 (1.065)
(Mainshaft 4th 0.D. ath | 33.989 -34.000 (1.3381 ~ 1.3386) 33.93 (1.336)
and 5th gear) 5th | 31.984 - 32.000 (1.2592 ~ 1.2598) 31.93 (1.257)
Length 4th | 22.83-22.86 (0.899 - 0.900) 22.81 (0.898)
5th | 23.53 - 23.56 (0.926 - 0.928) 23.51 (0.926}
Reverse idler gear 1.D. 15.016 -~ 15.043 (0.5912 - 0.5922) 15.08 (0.594)
Gear-to-reverse gear shaft clearance 0.032 - 0.077 (0.0013 — 0.0030) 0.14 (0.006)
Synchro ring Ring-to-gear clearance (Ring pushed against gear) 0.85 - 1.10 (0.033 - 0.043) 0.4 (0.02)
Shift fork Fork finger thickness 6.4 - 6.5 (0.252 - 0.255)
Fork-to-synchro sleeve clearance 0.25-0.45 (0.010 - 0.018) 0.8 (0.032)
Reverse shift fork Fork pawl groove width 12.7 - 13.0{0.50-0.51) _—
Fork-to-reverse idler gear clearance 0.5-1.1(0.020 - 0.043) 1.8(0.071)
Groove width A | 7.05-7.25(0.278 - 0.285} —_—
B | 7.4-7.7(0.29 - 0.30) _
Fork-to-5th/reverse shift piece pin clearance A | 0.05-0.35(0.002-0.014) 0.5 (0.02)
B | 0.4~0.8(0.02-0.03) 1.0 (0.04)
Shiftarm A Inner diameter of shift arm C contact point 13.05 - 13.13 (0.514 - 0.517)
Shift arm A-to-shift arm C clearance 0.05 - 0.23 (0.002 - 0.009) 0.35 (0.014)
Shift arm B Inner diameter of shift arm B shaft contact point 13.973 - 14.000 (0.5501 - 0.5512)
Shift arm B-to-shaft clearance 0.013 - 0.070 (0.0005 - 0.0028) 0.16 (0.006)
Shift arm B-to-shift piece clearance 0.2 - 0.5 {0.008 - 0.020) 0.62 (0.0244)
Diameter of shift piece contact point 12.8 - 13.0 (0.508 - 0.512) 12.78 {(0.5031)




— Automatic Transmission — Section 14

Unit of length: mm (in)

kPa (kgf/cm?, psi)
D16Y3 engine

2nd clutch pressure at 2,000 rpm (min-1) B4 position

3rd clutch pressure at 2,000 rpm {min-") [Dd position

4th clutch pressure at 2,000 rpm (min-") [D4 position

throttle fully closed

830 - 880 {8.5-9.0, 120 - 130)
throttle more than 1/8 opened

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Transmission Capacity ¢ {US gt, Imp qt} ' 5.9 (6.2, 5.2) for overhaul
fluid 2.7 (2.8, 2.4) for fluid change
Hydraulic Line pressure at 2,000 rpm {min-"} [N] or [P] position 830 - 880 (8.5 -9.0, 120 ~ 130) 780 (8.0, 110}
pressure 390 (4.0, 57) 340 (3.5, 50)

throttle fully closed

I
780 (8.0, 110)
throttle more than 1/8
opened

kPa (kgf/em?, psi)
D14A2 engine

2nd clutch pressure at 2,000 rpm (min?) position

3rd clutch pressure at 2,000 rpm (min-') position

Ath clutch pressure at 2,000 rpm (min-") position

throttle fully closed

780 -830(8.0-8.5, 110 - 120)
throttle more than 1/8 opened

2nd clutch pressure at 2,000 rpm (min-"} 2] position 830 - 880 (8.5~-9.0, 120 - 130) 780 (8.0, 110)
1st clutch pressure at 2,000 rpm (min-") [Bd or (7]
position
Governor pressure at 60 km/h {38 mph) 179 - 189 (1.83 - 1.93, 26.0 - 27.4) 175(1.78, 25.3)
Throttie B pressure Throttie fully closed | 0-15{0-0.15,0~-2.1)
Throttie fully open 830-880(8.5-9.0, 120 - 130) 780 (8.0, 110}
Throttle A pressure Throttle fully closed | 0-15(0-0.15, 0~ 2.1} - )
) Throttie fully open 476 ~ 490 (4.85- 5.0, 69.0 - 70) 470 (4.8, 68)
Hydraulic Line pressure at 2,000 rpm (min-"} [§] or [P] position 780 -~ 830 (8.0 - 8.5, 110 - 120) 740 (7.5, 110)
pressure 390 (4.0, 57} 340 (3.5, 50)

throttle fully closed

740 (7.5, 110}
throttie more than 1/8
opened

2nd clutch pressure at 2,000 rpm (min-') [2] position

1st clutch pressure at 2,000 rpm (min-*) D4l or [1]
position

780 ~ 830 (8.0 - 8.5, 110 - 120)

740 (7.5, 110

Governor pressure at 60 km/h (38 mph)

180 - 190 (1.84 - 1.94, 26.2 - 27.6)

176 {1.79, 25.5)

Throttle B pressure Throttie fully closed

0-15(0-0.15,0-2.1}

Throttle fully open 780-830(8.0-8.5, 110-120) 740 (7.5, 110)
Throttle A pressure Throttie fully closed | 0-15(0-0.15,0- 2.1}
Throttle fully open 456 - 470 (4.65 - 4.8, 66.1 - 68) 450 (4.6, 65)
Stall speed rpm (min-") {check with car on level ground)
Clutch Clutch initial clearance 1st, 2nd 0.65 - 0.85 (0.026 - 0.033) _—
3rd, 4th 0.40 - 0.60 (0.016 — 0.024) —_—
1st-hold 0.5~ 0.8 {0.02 - 0.03)
Clutch return spring free length Ist 31.0(1.22) 29.0(1.14)
’ 2nd, 3rd, 4th 30.5(1.20) 28.5(1.12)
1st-hold 34.6(1.36) 32.6(1.28)
Clutch disc thickness 1.88 - 2.00 {0.074 - 0.079) Until grooves worn out
Clutch plate thickness st 1.55 - 1.65 (0.061 - 0.065) Discoloration
Except 1st 1.95 - 2.05 (0.077 - 0.081) Discoloration
Clutch end plate thickness MARK 1 2.3-2.4 (0.091 - 0.094) Discoloration
(except 1st-hold) MARK 2 2.4 -2.5(0.094 - 0.098)
: MARK 3 2.5-2.6 (0.098 - 0.102) r
MARK 4 2.6-2.7 (0.102 - 0.106)
MARK 5 2.7-2.8(0.106 - 0.110)
MARK 6 2.8-29{0.110-0.114)
MARK 7 29-3.0{(0.114~0.118)
MARK 8 3.0-3.1(0.118-0.122)
MARK 9 3.1-3.2(0.122-0.126)
MARK 10 3.2-3.3(0.126 - 0.130)
MARK 11 2.0-2.1{0.079 - 0.083)
MARK 12 2.1-2.2(0.083 - 0.087) \
MARK 13 2.2 -2.3(0.087 - 0.091) Discoloration
Ciutch end plate thickness MARK 1 - 2.05-2.10 {0.081 - 0.083) Discoloration
(1st-hold) MARK 2 2.15-2.20 (0.085 - 0.087) [
MARK 3 2.25 -2.30 (0.089 - 0.091)
MARK 4 2.35 - 2.40 (0.093 - 0.094)
NO MARK 2.45 - 2.50 (0.096 — 0.098)
MARK 6 2.55 - 2.60 {0.100 - 0.102) ‘
MARK 7 2.65-2.70 (0.104 - 0.106) Discoloration

{cont’d)




Standards and Service Limits

— Automatic Transmission (cont’d) — Section 14

J

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

Diameter of needle bearing contact area
On mainshaft stator shaft bearing
On mainshaft 2nd gear ’
On mainshaft 4th gear collar
On mainshaft 1st gear collar
On countershaft (L. side)
On countershaft 3rd gear
On countershaft 4th gear
On countershaft reverse gear collar
On countershaft 1st gear collar
On sub-shaft (L. side)
On sub-shaft 4th gear collar
On reverse idler gear shaft
On mainshaft 1st gear
On mainshaft 2nd gear
On mainshaft 4th gear
On countershaft 1st gear
Inside diameter of needle bearing contact area
On countershaft 3rd gear
On countershaft 4th gear
On countershaft reverse gear
On sub-shaft 4th gear
On reverse idler gear
On stator shaft (R. side)
On stator shaft (stator side}
On reverse idler gear shaft hoider
End play
Mainshaft 1st gear
Mainshaft 2nd gear
Mainshaft 4th gear
Countershaft 1st gear
Countershaft 3rd gear
Countershaft 4th gear
Sub-shaft ath gear
Reverse idler gear
Countershaft reverse gear
Selector hub O.D.
Mainshaft 4th gear collar length
Mainshaft 1st gear collar length
Mainshaft 1st gear collar flange thickness

22.980 - 22,993 (0.9047 ~ 0.9052)
35.975 - 35.991 (1.4163 ~ 1.4169)
31.975 - 31.991 (1.2589 ~ 1.2595)
30.975 - 30.991 {1.2195 ~ 1.2201)

36.004 - 36.017 (1.4175 - 1.4180)

31.980 - 31.996 (1.2590 ~ 1.2600)
27.980 - 27.993 (1.1016 - 1.1021)
31.875- 31.991 (1.2589 - 1.2595)
31.975 - 31.991 {1.2589 - 1.2595)
25.991 - 26.000 (1.0233 - 1.0236)
27.980 - 27.993 (1.1016 - 1.1021)
13.990 - 14.000 (0.5508 ~ 0.5512)
35.000 - 35.016 (1.3780 - 1.3786)
41.000 - 41.016 (1.6142 - 1.6148)
38.000 - 38.016 {1.4961 - 1.4867)
38.000 — 38.016 (1.4961 - 1.4967)

38.000 - 38.016 (1.4961 - 1.4967)
33.000 - 33.016 (1.2992 - 1.2998}
38.000 - 38.016 (1.4961 - 1.4967)
32.000 - 32.016 (1.2598 - 1.2605)
18.007 - 18.020 (0.7089 - 0.7084)
29.000 - 29.013 {1.1417 - 1.1422)
27.000 - 27.021 {1.0630 - 1.0638)
14.416 - 14.434 (0.5676 - 0.5683)

0.08 - 0.24 (0.003 - 0.009)
0.05 - 0.13 (0.002 - 0.0051)
0.05 - 0.135 (0.002 - 0.0053)
0.1~ 0.5 (0.004 - 0.020)

0.05 - 0.13 (0.002 - 0.0051)
0.05 - 0.13 (0.002 ~ 0.0051)
0.05 - 0.17 (0.002 - 0.007)
0.05 - 0.18 {0.002 - 0.007)
0.10 - 0.25 (0.004 - 0.010)
51.87 - 51.90 (2.042 - 2.043)
45.00 - 45.03 (1.772 - 1.773)
27.00 - 27.15 (1.063 - 1.069)
2.5 -2.6(2.098 - 2.102)

Wear or damage
A

Wear or damage

Countershaft distance collar length
(28 mm)

38.97 - 39.00 (1.534 - 1.535)
39.02 - 39.05 (1.536 - 1.537)
39.07 - 39.10 (1.538 - 1.539)
39.12 - 39.15 (1.540 - 1.541)
39.17 - 39.20 (1.542 - 1.543)
39.22 - 39.25 (1.544 - 1.545)
39.27 - 39.30 (1.546 - 1.547)
38.87 - 38.90 (1.530 - 1.531)
38.92 - 38.95 (1.532 - 1.533)

T

Countershaft reverse gear cotlar length
Countershaft reverse gear collar flange thickness
Countershaft 1st gear collar length

Countershaft 1st gear collar flange thickness
Sub-shaft 4th gear collar length

Sub-shaft 4th gear collar fiange thickness

14.5 - 14.6 (0.571 ~ 0.575)
2.4 - 2.6 (0.094 - 0.102)
14.5 - 14.6 {0.571 - 0.575)
2.4-2.6 (0.094 - 0.102)
24.0 - 24.1 (0.945 - 0.949)
3.00 -3.15 {0.118 - 0.124)

Wear or damage

Wear or damage
Wear or damage
Wear or damage
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r Automatic Transmission — Section 14

Unit of iength: mm (in}

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission
{cont’'d)

Mainsﬁaft 2nd gear thrust washer thickness

3.47 - 3.50 (0.137 - 0.138)
3.52 - 3.55 (0.139 - 0.140)
3.57 - 3.60 (0.141-0.142)
3.62 - 3.65 (0.143 - 0.144)
3.67 - 3.70 (0.145 - 0.146)
3.72-3.75(0.147 - 0.148)
3.77 - 3.80 (0.148 ~ 0.150)
3.82 - 3.85 (0.151-0.152)
3.87 ~3.90 (0.153 - 0.154)

Wear or damage

Wear or damage

Thrust washer thickness
Mainshaft 4th gear
Mainshaft ball bearing L. side
Mainshaft 1st gear L. side
Mainshaft 1st gear R. side

4.45 - 4.55 (0.176 - 0.179)
3.45 - 3.55 (0.136 - 0.140)
1.45 - 1.50 (0.057 - 0.059)
3.43 - 3.50 (0.135 - 0.138)

Wear or damage

Wear or damage

Countershaft 3rd gear splined washer thickness
(35 x 52 mm)

2.97 - 3.00 (0.117 - 0.118)
3.02 - 3.05 (0.119-0.120)
3.07 -3.10 (0.121 - 0.122)
3.12-3.15(0.123 - 0.124)
3.17 - 3.20 (0.125-0.126)
3.22-3.25(0.127 - 0.128}
3.27 - 3.30 (0.129 - 0.130)
3.32-3.35(0.131-0.132)
3.37 -3.40 (0.133 ~ 0.134}
3.42 - 3.45 (0.135 - 0.136)
3.47 - 3.50 (0.137 - 0.138}
3.52 - 3.55 (0.139 - 0.140}
3.57 -3.60 (0.141-0.142)

Wear ?r damage

Y
Wear or damage

Sub-shaft 4th gear thrust washer thickness
One-way clutch contact area I.D.
Countershaft 1st gear
Parking gear
Mainshaft feed pipe A, O.D.
Mainshaft feed pipe B, 0.D.
Countershaft feed pipe O.D.
Sub-shaft feed pipe O.D.
Mainshaft sealing ring thickness
(29 mm and 35 mm)
Mainshaft bushing L.D.
Mainshaft bushing [.D.
Countershaft bushing I.D.
Sub-shaft bushing i.D.
Mainshaft sealing ring groove width

2.93-3.00(0.115-0.118)

83.339 - 83.365 (3.2810 - 3.2821)
66.685 - 66.698 (2.6254 - 2.6259)

8.97 - 8.98 (0.353 - 0.354)

5.97 - 5.98 (0.2350 - 0.2354)
7.97 - 7.98 (0.3138 - 0.3142)
7.97 -7.98 (0.3138 - 0.3142)

1.980 - 1.995 (0.0780 - 0.0785)

6.018 - 6.030 (0.2369 - 0.2374)
9.000 — 9.015 (0.3543 - 0.3549)
8.000 - 8.015 (0.3150 - 0.3156)
8.000 - 8.015 (0.3150 - 0.3156)

2.025 - 2.060 (0.080 - 0.081)

Wear or damage

Wear or damage
8.95 (0.352)
5.95 (0.234)
7.95 (0.313)
7.95{0.313)
1.80 (0.071)

6.045 {0.2380)
9.030 (0.355)
8.030 {0.3161)
8.030 (0.3161)
2.080 (0.082)

Regulator valve
body

Sealing ring contact I.D.

35.000 - 35.025 (1.3780 - 1.3782)

35.050 (1.3799)

Shifting device
and parking brake
control

Reverse shift fork finger thickness
Parking brake ratchet paw!
Parking brake gear )
Throttle cam stopper height

5.90 - 6.00 (0.232 ~ 0.236)

27.0 - 27.1 (1.063 - 1.067)

5.40(0.213)
Wear or other
defect

Oil pump driven gear I.D.
Oil pump driven gear shaft O.D.

14.016 - 14.034 (0.5518 - 0.5525)
13.980 - 13.990 (0.5504 - 0.5508)

Servo body Shift fork shaft bore 1.D. 14.000 - 14.010 (0.5512 - 0.5516) —_
Shift fork shaft valve bore |.D. 37.000 - 37.039 (1.4567 - 1.4582) 37.045 (1.4585)
Oil pump Oil pump gear side clearance Drive 0.03 - 0.05 (0.001 - 0.002) 0.07 (0.003)
Driven | 0.04 - 0.06 (0.0016 - 0.0024) 0.07 (0.003)
Oil pump gear-to-body clearance Drive | 0.210 - 0.265 (0.0083 ~ 0.0104) _ —
Driven | 0.070 - 0.125 {0.0028 - 0.0049)

Wear or damage
Wear or damage

{cont’d)
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Standards and Service Limits

— Automatic Transmission (cont’d) — Section 14

3-10

*: Inside Diameter

STANDARD (NEW)
MEASUREMENT Wire Dia. 0.D. Free Length No. of Coils
Springs Regulator valve spring A

D16Y3 engine 1.8 (0.07) 14.7 (0.58} 87.8 (3.46) 16.5

D14A2 engine 1.8{0.07) 14.7 (0.58) 85.4 (3.36) 16.5
Regulator valve spring B 1.8{0.07) 9.6 (0.38) 44.0(1.73) 7.5
Stator reaction spring 5.5(0.22) *26.4 (1.04) 30.2 (1.19) 21
Torque converter check valve spring 1.0 (0.04) 8.4 (0.33) 33.8(1.33) 8.2
Modulator valve spring 1.2 (0.047} *7.0 {0.276) 27.2(1.071) 8.0
1.2 (0.047) *7.0{0.276) 26.3 (1.035) 8.0

Relief valve spring 1.1 (0.08) 8.6 (0.34) 37.1(1.46) 13.4
Cooler check valve spring 1.0 (0.04) 8.4 (0.33) 33.8(1.33) 8.2
Governor spring A 1.0 (0.04) 18.8 (0.74) 32.9 (1.30} 4.1
Governor spring B 0.9 (0.04) 11.8 (0.47) 27.8(1.09) 6.0
: 0.9 (0.04) 11.8(0.47) 29.1 {(1.15) 6.0

2 - 3 orifice control valve spring 0.9 (0.04) 6.6 (0.26) 33.2(1.31) 14.9
4 - 3 kick down valve spring 1.0 (0.04) 6.6 (0.26) 29.8 {1.18) 14.7
2/3 - 4 orifice control valve spring 1.0 (0.04) 8.6 (0.34) 51.9 (2.04) 19.8
2nd ON orifice control valve spring 0.9 (0.04) 8.0(0.31) 24.1 (0.95) 9.6
Throttle valve A spring 1.0 (0.04} 8.5({0.33) 22.2 (0.87) 6.0
1.0(0.04) 8.5{0.33) 22.1 (0.87) 5.5

1.1 (0.04) 8.5(0.33} 22.3(0.87) 8.1

1.1 (0.04} 8.5(0.33) 22.3 (0.87) 7.6

Throttle valve B adjusting spring 0.8 (0.03) 6.2 (0.24) 30 (1.18) 8
Throttle valve A adjusting spring 0.8(0.03) 6.2 {0.24) 27 (1.06) 8.5
Throttie valve B spring 1.4 (0.06} 8.5 (0.33) 41.5 (1.63) 10.5
1.4 (0.06} 8.5 (0.33) 41.5 (1.63) 11.2

1.4 (0.06) 8.5 (0.33) 41.6 (1.64) 12.4

1 - 2 shift valve spring 0.45 (0.018) 5.1 {0.20) 52.8 {2.08) 29
1 - 2 shift valve ball spring 0.45(0.018) 4.5 (0.18) 10.7 (0.42) 12.7
2 - 3 shift valve spring 0.9 (0.04) 7.1 (0.28) 65.3 (2.57) 32.1
2 - 3 shift valve ball spring 0.45 (0.018) 4.5 (0.18) 13.3(0.52) 8.0
3 - 4 shift valve spring 0.9 (0.04) 9.6 (0.38) 32.5(1.28) 10.3
3 - 4 shift valve ball spring 0.5 (0.02) 4.5(0.18) 11.3(0.44} 7.4
1st-hold accumulator spring 4.0 (0.16) 21.5(0.85) 71.7 (2.82) 8.3
1st accumulator spring A 2.6 (0.10) 24.3(0.96) 101.9 (4.01) 11.6
1st accumulator spring B 2.3(0.08) *9.9 (0.39) 49.0 (1.93) 4.6
2nd accumulator spring 3.5(0.14) 22 (0.87) 77.0 (3.03) 9.5
3rd accumulator spring 2.6(0.10) 17.5 (0.69) 91.8 (3.61) 15.8
4th accumulator spring 2.6(0.10) 16 (0.63) 90.1 (3.55) 15.6
Lock-up shift valve spring 0.9 (0.04) 7.6 (0.30) 73.7 (2.90) 32
Lock-up timing valve spring 0.8 (0.03) 6.6 (0.26) 61.5 (2.42) 27.6
‘Lock-up control valve spring 0.9 (0.04) 6.6 (0.26) 38.4 (1.51) 23.3
Governor cut valve spring 0.8 (0.03) 7.6 (0.30) 44.5(1.75) 17
CPC valve spring 0.9 (0.04) 8.4 (0.33) 24.9 (0.98) 9.8
Reverse control valve spring 0.7 (0.03) 7.1(0.28) 40 (1.57) 20.8
3 - 2 timing valve spring 1.2(0.05) 8.6 {0.34) 45.6 (1.80) 14.7
Servo control valve spring 0.9 (0.04) 6.4 (0.25) 34.1(1.34) 17.5
2 - 1 timing valve spring 0.7 (0.03) 5.6 (0.22) 33 (1.30) 217
4th exhaust valve spring 0.9 (0.04) 6.6 (0.26) 43.3 (1.70) 22




— Differential M/T — Section 15

Unit of length: mm (in}

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Differential carrier | Pinion shaft bore diameter 18.000 - 18.018 (0.7087 -~ 0.7094) _—
Carrier-to-pinion shaft clearance 0.013 - 0.047 (0.0005 - 0.0019) 0.095 (0.004)
Driveshaft bore diameter 26.025 - 26.045 (1.0246 - 1.0254)
Carrier-to-driveshaft clearance 0.045 - 0.086 (0.0018 - 0.0034) 0.14 (0.006)
Differential pinion Backfash 0.05 - 0.15 (0.002 - 0.006)
gear Pinion gear bore diameter 18.042 - 18.066 (0.7103 - 0.7113)
Pinion gear-to-pinion shaft clearance 0.055 - 0.095 (0.0021 - 0.0037) 0.15 (0.006)
Set ring-to-bearing outer race 0-0.1{0-0.004) Adjust with shim

— Differential A/T — Section 15

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Differential carrier | Pinion shaft contact area I.D. 18.000 - 18.018 (15.8382 - 15.8540) | ——
Carrier-to-pinion clearance 0.013 - 0.047 {0.0005 - 0.0019) 0.10 (0.004)
Driveshaft contact area I.D. 26.005 - 26.025 (1.0238 - 1.0246)
Carrier-to-driveshaft clearance 0.025 - 0.066 {0.0010 - 0.0026) 0.12 (0.005)
Ball bearing contact area O.D. 40.002 - 40.018 (1.5749 - 1.5755}
Differential pinion Backlash 0.08 - 0.15 (0.003 - 0.006) —
gear 1.D. 18.041 - 18.061 (0.7103 - 0.7111) _—
Pinion gear-to-pinion shaft clearance 0.054 - 0.090 (0.0021 - 0.0035) 0.15 (0.006)
Set ring-to-bearing outer race ' 0-0.15 (0 - 0.006) Adjust

— Power Steering — Section 17

MEASUREMENT

STANDARD (NEW)

Steering wheel

Play at steering wheel circumference
Starting load at steering wheel circumference
N (kgf, Ibf)

Engine running

0-10(0-0.4)

30(3.1,6.8)

Pump

Pump pressure with valve 1.6 £ model
closed (oil temp./speed: 40°C Except 1.6 { model
{105°F) min.fidle.

Do not run for more than 5 seconds).

kPa (kgf/fcm?, psi)

6,400 - 7,400 (65 - 75, 924 - 1,067)
5,400 —~ 6,400 (55 - 65, 782 ~ 924)

Power steering
fluid

Recommended power steering fluid
Fluid capacity System
£ (US qt, Imp gt)

LHD model
RHD model
Reservoir

HONDA Power Steering Fluid-V
1.0 (1.06, 0.88)
0.9 (0.95, 0.85)
0.4 (0.42, 0.35)

Power steering
belt*

Deflection with 98 N (10 kgf, 22 Ibf)
between pulleys

8.0 - 12.0 (0.31 - 0.47) with used belt
5.5 - 8.5 (0.22 - 0.33) with new belt

Tension measured with belt tension gauge
N (kgf, Ibf)

340 - 490 (35 - 50, 77 — 110) with used belt
590 - 785 (60 - 80, 132 - 176) with new belt

*: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.
Readjust the deflection or tension to used belt values.
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Standards and Service Limits

— Suspension — Section 18

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Wheel alignment Camber Front 1.6i SR VTEC 0°x1° —_—
Except 1.6i SR VTEC | ~0°07' ¢ 1° _—
Rear -0°50" + 45' —_—
Caster Front 1°10" £ 1° —_—
Total toe Front 0+2.0(0+0.08) —_—
Rear in 2.3+ 2(0.09 + 0.08) —_—
Front wheel turning angle Inward wheel
1.6i SR VTEC 36° £ 2° —_—
Except 1.6i SR VTEC | 40°+ 2° ——
Outward wheel (Reference)
1.6i SR VTEC 30° B —
Except 1.6i SR VTEC 33
Wheel Rim runout Aluminum wheel Axial 0-03(0-0.01) 1.6 (0.06)
Radial | 0-0.3(0-0.01) 1.0 (0.04)
Steel wheel Axial 0-0.7(0-0.03) 1.7 (0.07)
Radial 0-0.5(0-0.02) 1.0 (0.04)
Wheel bearing End play Front 0-0.05 (0-0.002)
Rear 0-0.05 {0 - 0.002) —_—
— Brakes — Section 19
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Parking brake . Play in stroke at 196 N (20 kgf, 44 1bf) lever force To be locked when pulled —_
lever 6 — 10 notches
Foot brake pedal Pedal height (with floor mat removed) LHD model M/T | 157 (6.18) _—
AT | 162(6.38) ——
RHD model M/T | 154 (6.06) _—
A/T | 159 (6.30) —
Free play 1-5(1/16 - 13/64) —
Master cylinder Piston-to-pushrod clearance 0-0.4(0-~-0.02)
Disc brake Disc thickness Front 20.9-21.1 (0.82 - 0.83) 18.0 (0.75)
Rear 9.9 - 10.1 {0.39 -0.40) 8.0 (0.31)
Disc runout _ 0.10 (0.004)
Disc parallelism 0.015 (0.0006)
Pad thickness Front 11.0 - 11.7 (0.43 -0.46) 1.6 (0.06)
Rear 73-810.28 -0.31) 1.6 {0.086)
Rear brake drum 1.D. 203.20 - 203.33 (8,000 - 8,005) 204 (8.03)
Lining thickness 5.0 (0.20) 2.0(0.08)
Brake booster Characteristics at 196 N (20 kgf, 44 |bf) pedal force. Vacuum mmHg (inHg) Line pressure kPa (kg/cm?, psi}
0 (0) 1,280 (13.1, 185)
Cars without ABS 300(11.8) 5,390 (55.0, 782)
500 (19.7) 8,130 (82.9, 1,175)
0 (0) 950 (9.7, 134)
Cars with ABS 300 (11.8) 5,520 (56.3, 800)
500 (19.7) 8,570 (87.4, 1,240)
— Air Conditioning — Section 22
MEASUREMENT STANDARD (NEW)
Air Conditioning Lubricant type: SP-10 (P/N 38899 - P13 ~ 003) (For refrigerant: HFC-134a (R-134a))
systemn Lubricant capacity Condenser 15 (1/2, 0.5)
m¢ (fl oz, Imp o2) Evaporator 25 (5/6, 0.9)
Line or hose | 10(1/3, 0.4)
Receiver 10 (1/3, 0.4)
Compressor Lubricant type: SP-10 (P/N 38899 - P13 - 003) (For refrigerant: HFC-134a (R-134a))
Lubricant capacity m{ (fl oz, Imp oz) 120-140(4-4 2/3,4.2-4.9)
Coil resistance at 68°F (20°C) @ 2.95-3.35
Pulley-to-pressure plate clearance 0.5+ 0.15 (0.02 £ 0.006)
Compressor belt* Deflection with 98 N (10 kgf, 22 Ibf) 6.5 - 10.5 (0.26 - 0.41) with used belt
between pulleys 5.0 - 7.0 (0.20 - 0.28) with new belt

340 - 490 (35 - 50, 77 - 110) with used belt

Measured with belt tension gauge 590 - 780 (60 - 80, 132 - 176) with new belt

L Belt tension N (kgf, Ibf)

*: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.
Readjust deflection or tension to used belt values.
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— Electrical — Section 23

specs

Unit of length: mm {in}

MEASUREMENT STANDARD (NEW}
lgnition coil Rated voitage V 12
Primary winding resistance at 20°C (68°F) Q 0.6-08
Secondary winding resistance at 20°C (68°F) kQ 13~19

Spark plug Type Refer to Section 23
Electrode gap 1.1.84 (0.043 §o0s )
Ignition timing At idle 16° + 2° (Red) BTDC

Alternator belt* Deflection with 98 N (10 kgf, 22 Ibf)
between pulleys

7.0 -10.5(0.28 - 0.41) with used belt
5.0 ~ 7.0 {0.19 ~ 0.28) with new belt

Tension measured with belt tension gauge

340 - 490 (35 ~ 50, 77 - 110) with used belt

N (kgf, Ibf) 640 - 785 (65 — 80, 143 - 176) with new belt

Alternator Qutput 13.5Vathot A 75

{BOSCH) Coil resistance (rotor) Q 2.3 —_—
Slip ring 0.D. 14.4 (0.567) 14.0 {0.551)
Brush length 12.5 (0.49} 2.5{0.10)
Brush spring tension g {oz) 330 (11.6}

Starter motor Type Gear reduction

{VALEO 1.0 kW) Mica depth 0.4 - 0.5 (0.016 - 0.020) 0.15 (0.006)
Commutator runout 0-0.02 (0-0.001} 0.05 (0.002)
Commutator O.D. 28.0 - 28.1(1.102 - 1.106) 27.5(1.083)
Brush length 1.0kW | 14.3-14.7 (0.56 - 0.58) 9.5 (0.37)
Brush spring tension (new) 1.0kW | 185-23.5{(1.856-2.35,4.1-5.2) _—
N (kof, Ibf)

*: When using a new belt, adjust defiection or tension to new belt values. Run the engine for 5 minutes then turn it off.

Readjust deflection or tension to used belt values.
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Design Specifications

Cylinder Arrangement
Bore and Stroke

Displacement

Compression Ratio

Valve Train

Lubricant System

D16Y2 engine

D14A2 engine
D15Z3 engine
D16Y2/D16Y3 engines
D14A2 engine
D15Z3 engine
D16Y2/D16Y3 engines
D14A2 engine
D15Z3 engine
D16Y2 engine
D16Y3 engine
D14A2/D16Y3 engines
D15Z3/D16Y2 engines

Oil Pump Displacement at 6,000 min=' (rpm)
Woater Pump Displacement at 6,000 min~ {rpm)
D14A2/D15Z3/D16Y3 engines

Fuel Required

D16Y2 engine

VTEC-E gasoline engine
Water-cooled, 4-stroke SOHC
VTEC gasoline engine
Inline 4-cylinder, transverse
75.0 x 79.0 mm 295x 3.11in
75.0 x 84.5 mm 2.95x3.33in
75.0 x 90.0 mm 2.95x354in
1,396 cm® 85 cu-in
1,493 em3 91 cu-in
1,590 cmd 97 cu-in

8.1
Belt driven, 4 valves per cylinder, SOHC
Belt driven, 4 valves per cylinder,
SOHC VTEC
Forced and wet sump, trochoid pump
42.6 £ (48.4 US qt, 40.3 Imp qt)/minute
125 £ {132 US qt, 110 Imp qtl/minute
UNLEADED gasoline with a Research
Octane Number (RON) of 91 or higher
Premium UNLEADED gasoline with a Research
Octane Number (RON) of 95 or higher

ITEM METRIC ENGLISH NOTES
DIMENSIONS Overall Length 4,315 mm 169.9 in
Overall Width 1,695 mm 66.7 in
Overall Height 1,380 mm 54.7 in
Wheelbase 2,620 mm 103.1in
Track Front/Rear 1,475/1,465 mm 58.1/57.7 in
Ground Clearance 150 mm 59in
Seating Capacity Five
WEIGHT Curb Weight  1.4i /T 1,090 kg 2,403 Ibs
AT 1,115 kg 2,458 Ibs
1.4i with ABS M/T 1,105 kg 2,436 lbs
AT 1,130 kg 2,491 lbs
1.5i VTEC-E M/T 1,090 kg 2,403 ibs
1.5i VTEC-E with ABS M/T 1,105 kg 2,436 bs
1.6iLS M/T 1,130 kg 2,491 lbs
AT 1,155 kg 2,546 tbs
1.6 SR VTEC M/T 1,145 kg 2,524 ibs
Weight Distributions (Front/Rear)
1.4 M/T 640/450 kg 1,411/992 Ibs
AT 665/450 kg 1,466/992 Ibs
1.4i with ABS M/T 6507455 kg 1,433/1,003 Ibs
AT 675/455 kg 1,488/1,003 Ibs
1.5i VTEC-E M/ 640/450 kg 1,411/992 lbs
1.5i VTEC-E with ABS M/T 650/455 kg 1,433/1,003 lbs
1.6i LS M/T 660/470 kg 1,455/1,036 Ibs
AT 685/470 kg 1,510/1,036 lbs
1.6i SR VTEC M/T 670/475 kg 1,477)1,047 lbs
Max. Permissible Weight (EC) Except 1.6 ¢ 1,600 kg 3,527 Ibs
) 1.6¢ 1,650 kg 3,638 ibs
Max. Permissible Axie Front Except 1.6 ¢ 810 kg 1,786 ibs *: For towing a
1.6¢ 845 kg 1,863 lbs trailer
Weight (EC} Rear Except 1.6 810/870* kg 1,786/1,918* Ibs
1.6¢ 840/880* kg 1,852/1,940% Ibs
ENGINE Type D14A2/D16Y3 Engines Woater-cooled, 4-stroke SOHC
gasoline engine
D15Z3 engine Water-cooled, 4-stroke SOHC
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Specs

ITEM METRIC |  ENGUSH . NOTES
STARTER Make/Type, Output Valeo/Gear Reduction, 1.0 kW
: Normal Qutput 1.0 kW
Normal Voltage 12V
Hour Rating 30 seconds
Direction of Rotation Clockwise as view from gear end
Weight | approx.32kg | approx.7.1lbs
CLUTCH Type M/T. Single plate dry, diaphragm spring
AT Torque converter
Facing Area M/T 176 cm? 1 27 sq-in
TRANSMISSION Type M7 Synchronized S-speed forward, 1 reverse
AT 4-speed automatic with lock-up clutch,
1 reverse
Primary Reduction Type/Ration Direct/1: 1
Manual Transmission D14A2 D15Z3 D16Y2 D16Y3
Gear Ration 1st 3.250 3.250 3.250 3.250
2nd 1.761 1.761 1.800 1.800
3rd 1.172 1.172 1.250 1.250
4th 0.909 0.909 0.937 0.908
5th 0.702 0.702 0771 0.702
Reverse 3.153 3.153 3.153 3.153
Final 4.437 3.722 4.250 4.058
Type Single helical gear
Automatic Transmission
Gear Ration 1st 2.600
2nd 1.393
3rd 0.975
4th 0.772
Reverse 1.954
Final Reduction Gear Ratio 4.333
Type Single helical gear
AIR | Cooling Capacity 4040kcalh | 16,023 BTU/
CONDITIONING " compressor Type/Make Scroll/HADSYS
No. of Cylinder
Capacity 85.7 mé frev |  5.22 cu-infrev
Max. Speed 10,000 min-' (rpm)
Lubricant Capacity SP-10 (P/N 38899 - P13 - 003)
Lubricant Type 120 m¢ ] 4 floz, 4.2 Imp oz
Condenser Type Corrugated fin
Evaporator Type Corrugated fin
Blower Type Sirocco fan
Motor Input 200wz v
Speed Control 4-speed
Max. Capacity 410 m3h | 14,482 cu-ft/h
Temperature Control ~ Type Air-mix
Compressor Clutch Type Dry, single plate, poly-V-belt drive
Power Consumption 42 W max./12V
Refrigerant Type HFC-134a (R-134a)
Quantity. 550 %9 1 194 ,goz
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Design Specifications

llumination and Pilot Lights
Heater llumination Lights

12V-14W

12V-056W,084W,091W,1.12W, 1.4 W, LED|

— (cont’'d)
ITEM METRIC ENGLISH NOTES
STEERING Type : Power assisted, rack and pinion
SYSTEM Overall Ratio 1.6i SR VTEC 175
Except 1.6i SR VTEC 17.1
Turns, Lock-to-Lock 1.6i SR VTEC 3.23
Except 1.6i SR VTEC 3.48
Steering Wheel Dia. 380 mm ] 15.0in
SUSPENSION Type Front independent double wishbone, coil
spring with stabilizer
Rear Independent double wishbone, coil
spring with stabilizer
Shock Absorber Front and Rear | Telescopic, hydraulic nitrogen gas-filled
WHEEL Camber Front 0°, 0°07°* *: 1.6 SR VTEC
ALIGNMENT Rear -0° 50"
Caster Front 1°10°
Total Toe Front 0mm Oin
Rear In 2.3 mm ! In 0.09 in
BRAKE SYSTEM Type Front Power-assisted self-adjusting ventilated
disc
Rear Power-assisted self-adjusting drum
Pad Surface Area Front 487 cm?x 2 7.6sg-inx2
Rear 20.4cm2x 2 3.2sq-inx2
Lining Surface Area Rear 65.7cm2x 2 10.2sq-inx 2 Drum brake
Parking Brake Type Mechanical actuating, rear two wheel brakes
TIRE Size and Pressure See tire label {see page 1-5)
ELECTRICAL Battery 12V -36 AH/5 HR *:1.6i SRVTEC
Starter 12V-1.0kW
Alternator 12V-70A
Fuses In Under-dash Fuse/Relay Box 75A,10A,15A,20A,30A
In Under-hood Fuse/Relay Box 75A,10A,15A,20A,30A
40A,50A,80A
Headlights High/Low 12V - 60/55 W (H4)
Front Turn Signal Lights 12V-21W
Front Parking Lights 12V-5W
Side Turn Signal Lights 12V-5W
Rear Turn Signal Lights 12V-21W
Brake/Tail-lights 12V-218W
Back-up Lights 12V-21W
Front Log Light*? 12V-55W
Rear Fog Light 12V-21W
License Plate Lights 12V-5W
Ceiling Light 12V-5W
Luggage Area Light 12V-5W
Gauge Lights 12V-34W
Glove Light ) 12V-5W
tndicator Lights 12V-084W,1.12W, 1.4W
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Body Specifications
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Lubrication Points

For the details of lubrication points and type of lubricants to be applied, refer to the illustrated index and various work
procedure (such as Assembly/Reassembly, Replacement, Overhaul, Instailation, etc.) contained in each section.

No. LUBRICATION POINTS LUBRICANT
1 | Engine Always use a fuel-efficient oil .is that says ‘‘APi Ser-
vice SG or SH.”" '
SAE Viscosity: See chart below.
2 | Transmission Manual API Service Grades: SF or SG
SAE Viscosity: 10 W—30 or 10 W—40
Automatic Honda Premium Formula or DEXRON® II
Automatic transmission fluid
3 | Brake line (Includes Anti-lock brake line) Brake fluid DOT3 or DOT4
4 | Clutch line Brake fluid DOT3 or DOT4
5 | Release fork {Manual transmission) Urea Grease UM264 (P/N 41211 —PY5—305)
6 | Throttle cabie end {Dashboard lower panel hole) Silicone grease
7 | Throttle cable end (Throttle link)
8 | Brake master cylinder pushrod
9 | Clutch master cylinder pushrod
10 | Hood hinges and hood latch
11 | Battery terminals Multi-purpose grease
12 | Fuel fill lid
13 | Tailgate hinges
14 | Door hinges, upper and lower
15 | Door open detent
16 | Rear brake calipers
(Connection holes parking brake lever to parking Rust-preventive agent
brake cable)
17 | Power steering system Honda power steering fluid-V
18 | Air conditioning compressor Compressor oil:
HADSYS: SP-10 (P/N 38898—-P13—-003)
{For Refrigerant: HFC-134a (R-134a))

CAUTION: Used engine oil may cause skin cancer if
repeatedly left in contact with the skin for prolonged
periods. Although this is unlikely unless you handie used
oil on a daily basis, it is still advisable to thoroughly wash
your hands with soap and water as soon as possible
after handling used oil.

20W-40 . 20W-50

15W-40 . 1SW-50

=30 -20 -~10 o 10

20 30 40°c

1 1 1

.
-20 [+] 20 - 40

do 2
60 80 100°F

Recommended engine ail
Engine oil viscosity for
ambient temperature ranges
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Maintenance Schedule
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Special Tools

Ref. No Tool Number Description Qty Page Reference
@ 07KAK—SJ40101 Engine Tiit Hanger Set 1 5-9
@ 07MAC—-SL00200 Ball Joint Remover, 28 mm 1 5-8
® O07MAK—PY30100 Engine Sub Hanger Stay 1 5-9
@ 07744—0010600 Pin Driver, 8.0 mm 1 5-8
e
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Engine Removal/Installation

i

~ Removal

® Make sure jacks and safety stands are placed proper-
ly and hoist brackets are attached to the correct po-
sitions on the engine. :

® Make sure the car will not roll off stands and fall while
you are working under it. '

CAUTION: ’

® Use fender covers to avoid damaging painted
surfaces.

® Unspecified items are common.

® Unplug the wiring connectors carefully while holding
the connector portion to avoid damage.

® Mark all wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wiring
or hoses, or interfere with other parts.

1. Fix the hood in a vertical position as shown in the
illustration.

ROPE

2. Disconnect the battery negative terminal first, then

3. 7 Remove the battery.

4. Remove the intake air duct and the air cleaner hous-

5. Relieve fuel pressure by loosening the service bolt

6. Remove the fuel feed hose and evaporative emission

~ Replace.

the positive terminal.

ing assembly.

INTAKE AIR
DUCT

6 x 1.0 mm

AIR CLEANER HOUSING ASSEMBLY

on the fuel filter about one turn {see section 11).

Do not smoke while working on fuel
system. Keep open flame or spark away from work
area. Drain fuel only into an approved container,

(EVAP) control canister hose.

SERVICE BOLT
15 N-m (1.5 kgf-m, 11 Ibf-ft)

SPECIAL BOLT
33 N-m (3.4 kgf-m, 25 Ibf-ft)

WASHERS
Replace.

WASHER

FUEL FEED
HOSE

EVAP CONTROL
CANISTER HOSE {cont’d)
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Engine Removal/Installation

— Removal (cont’'d)

7. Remove the throttle cable by loosening the locknut, 9. Remove the mounting bolt and adjusting bolt, then
then slip the cable end out of the throttie linkage. remove the power steering (P/S} pump belt and
. pump.
NOTE: ® Do not disconnect the P/S hoses.
© Do not loosen the adjusting nut. '
© Take care not to bend the cable when removing 8 x 1.25 mm
it. Always replace any kinked cable with a new 24 N-m (2.4 kgf-m, ADJUSTING BOLT
one. 17 Ibf-ft)

® Adjust the throttie cable when installing (see sec-
tion 11).

THROTTLE CABLE

P/S PUMP

LOCKNUT P/S PUMP

ADJUSTING NUT

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

8. Remove the brake booster vacuum hose, vacuum

10. Loosen the idler pulley center nut and adjusting bolt,
hose and fuel return hose.

then remove the air conditioning (A/C) compressor
beit.

BRAKE BOOSTER
VACUUM HOSE

ADJUSTING BOLT

IDLER PULLEY

CENTER NUT
FUEL RETURN 10 x 1.25 mm A/C COMPRESSOR
HOSE 44 N-m (4.5 kgf-m, 33 Ibf-ft) BELT




5

11. Remove the A/C compressor.
® Do not remove the A/C hoses.

A/C COMPRESSOR

8 x 1.25 mm
24 N-m (2.4 kgf-m,
17 Ibf-ft)

12. Remove the battery cables from the under-hood
fuse/relay box and the positive terminal.

UNDER-HOOD BATTERY
FUSE/RELAY BOX CABLES

POSITIVE

TERMINAL
6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 1bf-ft)

13. Remove the engine wire harness connectors on the
left side of engine compartment.

ENGINE WIRE
HARNESS

14. Remove the engine wire harness connectors on the
right side of engine compartment.

ENGINE WIRE
HARNESS

{cont’d}
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Engine Removal/Installation
— Removal (cont’d)

15. Remove the clutch slave cylinder and pipe/hose as-
sembly for manual transmission (M/T).

NOTE:

® Do not disconnect the pipe/hose assembly.

® Do not operate the clutch pedal once the slave
cylinder has been removed.

® Take care not to bend the pipe.

LHD:

6x1.0mm
12 N-m (1.2 kgf-m, 8.7 tbf-ft}

SLAVE
CYLINDER

22 N'm (2.2 kgf-m,
16 Ibf-ft)

RHD:

6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

SLAVE CYLINDER

8 x 1.25 mm
22 N-m (2.2 kgf-m,
16 ibf-ft)

16. Remove the radiator cap.

Use care when removing the radiator
cap to avoid scalding by hot coolant or steam.

17. Raise the hoist to full height.

18. Remove the front tires/wheels and the splash shield.

) SPLASH
-2 lbt-f) SHIELD

19. Drain the engine coolant (see page 10-4).
® Loosen the drain plug in the radiator.

20. Drain the transmission oil or fluid.
Reinstall the drain plug using a new washer.

21. Drain the engine oil. Reinstall the drain plug using
a new washer.

CAUTION: Do not overtighten the drain plug.




e

22. Lower the hoist, then remove the upper and lower
radiator hoses and the heater hoses.

HEATER
HOSE

7

9

O
= )
A

N G
? N N \O
$P 2 e \ %

250 N

% \ 4
g, ¢ C
CACT

UPPER RADIATOR
HOSE

LOWER RADIATOR

HOSE
HEATER
HOSE

23. Remove the transmission ground cable.

24. {Automatic transmission) Remove the ATF cooler
hoses.

6 x 1.0 mm
9.8 Nem (1.0 kgf-m, 7.2 Ibf-ft)

TRANSMISSION
GROUND CABLE ATF COOLER

HOSES

25. Raise the hoist to full height.

26. Remove the exhaust pipe A.

8x 1.25 mm
GASKET EXHAUST 22 N-m (2.2 kgf-m,
Replace. PIPE A 16 tbf-ft)

Replace.

o

SELF-LOCKING NUT SEF-LOCKING NUT

10 x 1.25 mm 8 x 1.25 mm

54 N-m (5.5 kgf-m, 40 1bf-#t) 18 N.m (1.8 kgf-m, 13 Ibf-ft)
Replace. Reptace.

27. {Automatic transmission} Remove the shift cable.

NOTE:
@ Take care not to bend the cable when removing
it. Always replace any kinked cable with a new

one.
® Adjust the shift cable when installing (see sec-
tion 14).
8 x 1.25 mm )
22 Nem (2.2 kgf-m, (s:';'F;’E
16 Ibf-ft) B

SHIFT CABLE
COVER
LOCK WASHER & . 1 0 mm
Replace. 14 N-m (1.4 kgf-m, 10 Ibf-ft)
{cont'd)
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Engine Removal/Installation
— Removal (cont’d)

28. {Manual transmission) Remove the shift rod and ex-
tension rod.

SHIFT ROD’

RETAINER

EXTENSION
ROD
8 mm SPRING
PIN
8 x 1.25 mm
22 N-m (2.2 kgf-m,
16 tbf-ft)

29. Remove the damper fork {see section 18).

30. Disconnect the suspension lower arm ball joints with
the special tool. Refer to section 18 for the proper
procedure.

NOTE: Adjust the tool so the jaws are parallel to

each other.
QU A\
A | ~
\ @)
~\' -
(=
/LA
= '5
-
= CV

)
)
—
i

BALL JOINT REMOVER,
28 mm
07MAC—SL0O0200

CASTLE NUT

12 x 1.25 mm goz‘rsn PIN
49—59N-m eplace.
(5.0—6.0 kgf-m,

36—43 Ibf-f)

31. Remove the driveshafts.

CAUTION:

® Do not pull on the driveshaft, the CV joint may
come apart.

® Use care when prying out the assembly. Pull it
straight to avoid damaging the differential oil seal
or intermediate shaft dust seal.

NOTE: Coat all precision-finished surfaces with

clean engine oil. Tie plastic bags over the driveshaft
ends.

DRIVESHAFT

PLASTIC BAG
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32. Lower the hoist.

33. Attach the chain hoist to the engine.

ENGINE TILT
HANGER SET
07KAK—SJ40101

ENGINE SUB
HANGER STAY
07MAK—PY30100

8 mm BOLT

{cont’d)
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Engine Removal/Installation

— Removal (cont’d)

RIGHT FRONT
MOUNT/BRACKET

) LEFT FRONT
MOUNT

REAR MOUNT
BRACKET

BOLTS
Replace.

34. Remove the left and right front mounts and brackets.

NUT
Replace.
BOLTS
Replace.
35. Remove the rear mount bracket.
BOLT
Replace.
REAR MOUNT
BOLT
Replace.

36. Remove the P/S pump tank bracket.

37. Remove the side engine mount.

SIDE ENGINE
MOUNT

P/S PUMP
TANK BRACKET

38. Remove the transmission mount.

MOUNT NUTS

" TRANSMISSION
MOUNT
MOUNT BOLT

39. Check that the engine is completely free of vacuum
hoses, fuel and engine coolant hoses and electrical
wiring.

40. Slowly raise the engine approximately 150 mm
(6 in). Check once again that all hoses and wires are
disconnected from the engine.

41. Raise the engine all the way and remove it from the
car.
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~ Installation

REAR STIFFENER
(D16Y2, D16Y3 engines)

17 1bf-ft)

FRONT STIFFENER
(D16Y2, D16Y3 engines)

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 1bf-ft)

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft}

Bracket Bolts/Nuts Torque Specifications:

10 x 1.25 mm f
44 N-m (4.5 kgf-m,
33 Ibf-ft) 8 x 1.25 mm

24 N-m (2.4 kgf-m,

44 N-m 4.5 kgf-m, 33 Ibf-ft)

ALTERNATOR BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

SIDE ENGINE MOUNT BRACKET

10 x 1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft}

'f P/S PUMP BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

CARS NOT EQUIPPED A/C
-~ 8 x 1.25 mm

? 22 N-m (2.2 kgf-m,
16 Ibf-ft)

10 x 1.25 mm

10 x 1.25 mm 54 N-m (5.5 kgf-m, 40 ibf-ft)

(cont’d)
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Engine Removal/Installation
— Installation (cont’d)

Engine Installation

Install the engine in the reverse order of removal.
Reinstall the mount bolts/nuts in the following sequence.
Failure to follow these procedures may cause excessive
noise and vibration, and reduce bushing life.

1. Install the side engine mount, then tighten the
bolt/nuts on the engine side. Leave the mount bolt
loose.

10 x 1.25 mm
52 N-m (5.3 kgf-m,
38 Ibf-ft)

2. Install the transmission mount, then tighten the
bolt/nuts on the transmission side. Leave the mount

bolt loose.
AT:
12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 1bf-ft)
MOUNT BOLT

M/T:
12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 bf-ft)
MOUNT BOLT

3. Tighten the mount bolt on the side engine mount.

12x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibf-ft)
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4. Tighten the mount bolt on the transmission mount.

AT:
12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibf-ft)

M/T:

12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibf-ft)

5. Install the rear mount bracket, then tighten the bolts
in the numbered sequence as shown {D—Q3)).

@ 14 x 1.5 mm
83 N'm (8.5 kgf-m, 61 Ibf-ft)
Replace.

®12x1.25 mm
59 N-m (6.0 kgf-m,

@ 14 x 1.25 mm 43 1bf-ft)
83 N-m (8.5 kgf-m, Replace.
61 Ibf-ft)

Replace.

- M/T:

6. Install the right front mount/bracket, then tighten the
bolts in the numbered sequence as shown (D—2)).

AT

& 10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

12 x 1.25 mm
64 N-m (6.5 kgf-m, 47 1bf-ft)
Replace.

® 10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

™12 x 1.25 mm
64 N-m (6.5 kgf-m, 47 Ibf-ft)
Reptace.

(cont’d)
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Engine Removal/Installation

— Installation (cont’'d)

7. Install the left front mount, then tighten the bolts in
the numbered sequence as shown (D—®).

® 12 x 1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)
Replace.

@ 12 x1.25mm
59 Nem (6.0 kgf'-m,
43 Ibf-ft)
Replace.

@ 10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

® Check that the spring clip on the end of each
driveshaft clicks into place.

CAUTION: Use new spring clips.

@ Bleed air from the cooling system at the bieed bolt
with the heater valve open {see page 10-4).

® Adjust the throttle cable (see section 11).

® Check the clutch pedal free play (see section 12}.

® Check that the transmission shifts into gear
smoothly.

® Adjust the tension of the following drive belts.
Alternator belt (see section 23)}.

P/S pump belt (see section 17).
A/C compressor belt (see section 22).

@ Clean battery posts and cable terminals with
sandpaper, assemble, then apply grease to pre-
vent corrosion.

® Inspect for fuel leakage (see section 11).
= After assembling fuel line parts, turn on the ig-

nition switch (do not operate the starter) so
that the fuel pump operates for approximate-
ly two seconds and the fuel line pressurizes.
Repeat this operation two or three times, and
check for fuel leakage at any point in the fuel
line.
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Mount and Bracket Bolts/Nuts Torque Value Specifications:

TRANSMISSION MOUNT: REAR MOUNT:

- d ] 0
RIGHT FRONT MOUNT: \

M/T: h ‘ { \ ()

Torque Specifications:

A: 10 x 1.25 mm
64 N-m (6.5 kgf-m, 47 Ibf-ft)

B: 12 x 1.25 mm
64 N-m (6.5 kgf-m, 47 ibf-ft)

C: 12 x 1.25 mm
59 Nem (6.0 kgf-m, 43 Ibf-ft)
Replace.

D: 12 x 1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)
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Special Tools

Tool Number

Description

Page Reference

D
POBOEOOOOOO |2
°

07HAH - PJ70100
07JAA - 0010100
07JAB - 0010100
07JAB - 0010200
07JAB - 0010400
07LAJ - PR30101
07LAJ - PR30201
07NAJ - PO70100
07PAD - 0010000
07406 - 0070001

07742 -0010100

07757 ~ 0010000

Valve Guide Reamer, 5.525 mm
Socket Wrench, 17 mm

Pulley Holder Attachment, Pin type
Handle

Pulley Holder Attachment, HEX 50 mm
Valve Inspection Set

Air Stopper

Qil Pressure Gauge Attachment
Stem Seal Driver

Low Pressure Gauge

Valve Guide Driver, 5.5 mm

_\_‘_I——\_l_l_l._l_l_l_l.—lg

6-50
6-17
6-17
6-17
6-17
6-10, 12
6-10, 12
6-6, 7
6-51
6-6, 7
6-50
6-46

Valve Spring Compressor




Variable Valve Timing and Valve Lift Electronic Control
(VTEC): D16Y2, D15Z3 Engines

— Troubleshooting Flowchart — VTEC Solenoid Valve

Refer to page 11-10 thru 11-19 before troubleshooting.

~ Vo N

: The Malfunction indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem in the
VTEC Solenoid Valve circuit.

SN

e i

— MIL has been reported on.

— With the SCS short connector
connected, code 21 is indicat-
ed.

. Do the engine control module
(ECM) Reset Procedure (see page
11-15). -

Start the engine.

Warm up engine to normal oper-
ating temperature (the cooling

* -
fan comes on). Road Test:

Accelerate in 1st gear to an engine speed over 6,000 rpm (min-").
Hold that engine speed for at least two seconds.
If the MIL does not come on during the first road test, repeat this

r Do the Road Test.* } test two more times.
Intermittent failure, system is OK
I NO at this time.
< EOZA;LZ?;‘ and does it indicate Check for poor connections or VTEC SOLENOID
; loose wires at VTEC solenoid VALVE
YES valve and ECM.

Turn the ignition switch OFF.

Disconnect the 1P connector
from the VTEC solenoid valve.

Check for continuity between
VTEC solenoid valve connector

terminal and body ground. . ‘L

Ol |

NO
< Is there 14 - 30 Q? Replace the VTEC solenoid valve.

YES

(To page 6-5)
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IS

{From page 6-4)

104 00000000000
00000000000

0000000000000 00000000 OO
OQOOOOOOO_OOOO Q00000000

Al

Connect the test harness.

' Check for continuity between
VTEC solencid valve connector
terminal and A4 terminal.

NO Repair open in the GRN/YEL wire
< Is there continuity? | between ECM (A4) and VTEC
solenoid valve connector.

YES

Check for continuity between
VTEC solenoid valve connector
terminal (harness side) and body
ground.

[t

YES Repair short in the GRN/YEL

< Is there continuity? wire between ECM (A4) and
VTEC solenoid valve connector.

NO

Connect the 1P connector from
the VTEC solenoid valve.

(To page 6-6)

(cont’d)
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VTEC

— Troubleshooting Flowchart — VTEC Solenoid Valve (cont’d)

(From page 6-5)

Remove the 10 mm bolit, install
the special tools, then reinstall
the 10 mm bolt.

Connect a tachometer (see sec-
tion 11).

Start the engine and warm it up
to normal operating temperature
(the cooling fan comes on).

Check oil pressure at engine
speeds of D16Y2 engine: 1,000,
3,000 and 5,000 rpm {min-"},
D15Z3 engine: 1,000 and 3,000
rpm {min-?).

Is pressure below 49 kPa
{0.5 kgficm?, 7psi)?

YES

Disconnect the 1P connector
from the VTEC solenoid valve.

{To page 6-7)

NO

LOW PRESSURE GAUGE
07406 - 0070001

10mm BOLT
22 N'm (2.2 kgf-m,
16 Ibf-ft)

OIL PRESSURE GAUGE
ATTACHMENT
07NAJ - P070100

NOTE:

Keep measuring time as short as possibie
because engine is running with no load (less
than one minute).

Inspect the VTEC solenoid valve
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(From page 6-6)

Attach the battery positive termi-
nal to the GRN/WHT terminal.

Start the engine and check oil
pressure at an engine speed of
D16Y2 engine: 5,000 rpm (min-),
D15Z3 engine: 3,000 rpm (min-Y)

Is pressure above D16Y2
engine: 390 kPa(4.0 kgf/cm?,
57psi), D15Z3 engine: 250 kPa
(2.5 kaffcm?, 36 psi)?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

OIL PRESSURE GAUGE
LOW PRESSURE GAUGE ATTACHMENT
07406 - 0070001 07NAJ - P070100

10 mm BOLT
22 N-m (2.2 kgf-m, 16 Ibf-ft)

NOTE:

Keep measuring time as short as possible
because engine is running with no load (less
than one minute).

Inspect the VTEC solenoid vaive.
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VTEC

— VTEC Solenoid Valve Inspection

VTEC SOLENOID VALVE ASSEMBLY

6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibfft)

Disconnect the 1P connector from the VTEC
solenoid valve.

Measure resistance between the terminal and body
ground. s

Resistance: 14-30 2

VTEC SOLENGID
VALVE

Q) &—_}_

If the resistance is within specifications, remove the

VTEC solenoid valve assembly from the cylinder

head, and check the VTEC solenoid valve filter for

clogging.

e If there is clogging, replace the engine oil filter
and the engine oil.

VTEC SOLENOID
VALVE FILTER
Replace.

4,

If the filter is not clogged, push the VTEC solenoid

valve with your finger and check its movement.

o [f the VTEC solenoid valve is normal, check the
engine oil pressure.

€ x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

O-RING
Replace.
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(D16Y2 engine)

1. Setthe No. 1 piston at TDC.

2. Remove the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

3. Push the intake mid rocker arm on the No. 1 cylin-
der manualily.

4. Check that the intake mid rocker arm moves inde-
pendently of the primary and secondary intake rock-
er arms.

MID ROCKER
ARM

PRIMARY ROCKER
ARM

SECONDARY ROCKER
ARM

5. Check the intake mid rocker arm of each cylinder at

TDC.

e If the intake mid rocker arm does not move,
remove the mid, primary and secondary intake
rocker arms as an assembly and check that the
pistons in the mid and primary rocker arms
move smoothly.

e Replace the intake rocker arms as an assembly if
there is any abnormality.

— Rocker Arms — Manual Inspection 4 — Rocker Arms — Manual Inspection

e
(D15Z3 engine)
1. Setthe No. 1 piston at TDC.

2. Remove the cylinder head caver.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

3. Move the intake secondary rocker arm on the No. 1
cylinder manually.

4. Check that the intake secondary rocker arms move
independently of the primary intake rocker arm.

PRIMARY ROCKER
ARM

: SECONDARY
- ROCKER ARM
» Push and pull.

5. Check the intake secondary rocker arm of each
cylinder at TDC.

e If the intake secondary rocker arm does not
move, remove the primary and secondary intake
rocker arms as an assembly and check that the
pistons in the secondary and primary rocker
arms move smoothly.

e Replace the intake rocker arms as an assembly if
there is any abnormality.’
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VTEC

(D16Y2 engine)

CAUTION .

¢ Before using the Valve Inspection Tool, make sure
that the air pressure gauge on the air compressor
indicates over 250 kPa (2.5 kgf/ecm?, 36 psi).

e [nspection the valve clearance before rocker arm
inspection. '

e Cover the timing belt with a shop towel to protect
the belt.

e Check the intake mid rocker arm of each cylinder at
TDC. :

1. Remove the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

2. Plug the relief hole with the special tool {Air
Stopper).

AIR STOPPER
07LAJ - PR30201

RELIEF HOLE

— Rocker Arms — Inspection Using Special Tools

3.

Remove the sealing bolt from the inspection hole
and connect the Valve Inspection Tool.

10 x1.0 mm
SEALING BOLT
20 N-m {2.0 kgf-m,
14 bf#t)

AIR STOPPER
07LAJ - PR30201

Grind the shaded area
when not installed air
stopper.

VALVE INSPECTION

SET

07LAJ - PR30101

+ Pull the dial and
turn to adjust.

INSPECTION
HOLE
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4. Apply specified air pressure to the rocker arm syn-
chronizing piston A/B, after loosening the regulator
valve on the valve inspection set.

" Specified Air Pressure:
250 kPa (2.5 kgf/cm?, 36 psi)

5. Make sure that the intake primary and secondary
rocker arms are mechanically connected by piston
and that the mid rocker arm does not move when
pushed manually.

MID ROCKER

PRIMARY ROCKER
ARM

SECONDARY ROCKER
ARM

o |[f the intake mid rocker arms move independent-
ly of the primary and secondary rocker arms,
replace the rocker arms as a set.

8.

Remove the special tools.

Check for smooth operation of the lost motion

assembly. It is compressed slightly when the intake

mid rocker arm is lightly pushed and compressed

deeply when the mid rocker arm is strongly pushed.

® Replace the lost motion assembly if it does not
move smoothly.

LOST MOTION
ASSEMBLY

After inspection, check that the MIL does not come
on.
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VTEC

(D15Z3 engine)

CAUTION:

e Before using the Valve Inspection Tool, make sure
that the air pressure gauge on the air compressor in-
dicates over 250 kPa {2.5 kgf/cm?, 36 psi).

® Inspect the valve clearance before rocker arm inspec-
tion. /

e Cover the timing belt with a shop towel to protect
the belt. ‘

e Check the intake mid rocker arm of each cylinder at
TDC.

1. Remove the cylinder head cover.

NQOTE: Refer to page 6-55 when installing cylinder
head cover.

2. Plug the relief hole with the special tool (Air
Stopper).

RELIEF HOLE

AIR STOPPER
07LAJ - PR30201

— Rocker Arms — Inspection Using Special Tools

3.

Remove the sealing boit from the inspection hole
and connect the Valve inspection Tool.

10 x 1.0 mm

SEALING BOLT \
20 N-m (2.0 kgf-m,

14 Ibfft)

AIR STOPPER
07LAJ - PR30201

Grind the shaded area when
not installed air stopper.

VALVE INSPECTION SET
07LAJ - PR30101
+ Pull the dial and

turn to adjust.

HOLE
INSPECTION

Apply specified air pressure to the intake rocker arm
timing piston, after loosening the regulator valve on
the valve inspection set.

Specified Air Pressure:
250 kPa (2.5 kgf/cm2, 36 psi)
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5. With the specified air pressure applied, push up the
timing plate; the synchronizing piston will pop out
and engage the intake secondary rocker arm.
Visually check the engagement of the synchronizing
piston.

NOTE:

¢ The synchronizing piston can be seen in the gap
between the secondary and primary rocker arms.

¢ When the timing plate is engaged in the groove
A on the timing piston, the piston will be locked
in the pushed out position.

TIMING PLATE

TIMING
PLATE
SPRING

PRIMARY ROCKER ARM
) SECONDARY
ROCKER ARM
At Hight RPM:
SECONDARY
ROCKER ARM
TIMING PLATE

SYNCHRONIZING
‘\/ PISTON

I; 3 ] TIMING SPRING

———C__J GROOVE ®
AIR PRESSURE \ TIMING PISTON
PRIMARY ROCKER ARM

6. Stop applying air pressure and push up the timing
plate; the synchronizing piston will return to its
original position with a click.

Visually check the disengagement of the synchro-
nizing pistons.

NOTE:

e When the timing plate is pushed up, it will
disengage the timing piston letting the syn-
chronizing piston return to its original position
by the return spring.

o Replace the intake rocker arms as an assembly if
there is any abnormality.

At Low RPM:

SECONDARY
ROCKER ARM

RETURN SPRING

oao If

P 7900

LN

SYNCHRONIZING
PISTON

W——- TIMING PISTON

£y

TIMING
PLATE \ [‘

1]

I

0000
XY

J Y
66606

—_ bl TIMING
SPRING
OIL PASSAGE PRIMARY ROCKER
ARM

7. Remove the special tools.

8. After inspection, check that the MIL does not come
on.
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Valve Clearance

— Adjustment

NOTE:

e Valves should be adjusted cold when the cylinder
head temperature is less than 100°F (38°C).
Adjustment is the same for.intake and exhaust
valves.

. e |f the pulley bolt loosens while turning crank, tighten
it to specified torque.

Specified Torque:
186 N-m {19.0 kgf-m, 137 1bf{t)

1. Remave the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

D16Y2 engine:
INTAKE

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

D15Z3 engine:

No. 4 No.

vV

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

D14A2, D16Y3 engines:

2. Set No. 1 piston at TDC. “UP” mark on the pulley
should be at top, and TDC marks should align with
cylinder head upper surface (D14A2 engine) or TDC
groove should align with pointer(s) on the timing
belt back cover (D15Z3, D16Y2, D16Y3 engines). The
crankshaft pulley should be at TDC.

Number 1 piston at TDC:

D16Y2, D16Y3 engines:

TDC mark aligned
with the pointer
on timing belt
back cover.
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D15Z3 engine:
“UP” MARK
TDC MARK

TDC mark aligned
with the pointers
on timing belt
back cover.

D14A2 engine:

CYUNDER HEAD
UPPER SURFACE

TDC MARKS

3. Adjust valves on No. 1 cylinder.

Intake: 0.18 ~0.22 mm (0.007 - 0.009 in)
Exhaust: 0.23 - 0.27 mm (0.009 - 0.011 in)

4. Loosen locknut and turn adjustment screw until
feeler gauge slides back and forth with slight
amount of drag.

D16Y2, D15Z3 engines:

INTAKE and EXHAUST VALVE
LOCKNUTS 7 x 0.75 mm
20 N-m (2.0 kgf-m, 14 Ibf-ft)

D16Y3, D14A2 engines:

CAUTION: Do not overtighten the locknuts, for the
rocker arms are made of aluminum.

INTAKE and EXHAUST VALVE
LOCKNUTS 7 x 0.75 mm
18 N-m (1.8 kgf-m, 13 ibf-ft)

5. Tighten locknut and check clearance again. Repeat
adjustment if necessary.

{cont'd)
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Valve Clearance

— Adjustment (cont’d)

6. Rotate crankshaft 180° counterclockwise (Camshaft
puiley turns 90°). The “UP” mark should be on the
exhaust side. Adjust valves on No. 3 cylinder.
Number 3 piston at TDC:

D16Y2, D16Y3 engines:

“UP” MARK —— %>

Q

“UP” MARK

D15Z3 engine:

D14A2 engine:

7. Rotate crankshaft 180° counterclockwise to bring
No.4 piston to TDC. Both TDC grooves are once
again visible. Adjust valves on No. 4 cylinder.
Number 4 piston at TDC:

D16Y2, D16Y3 engines:

“UP” MARK

D15Z3 engine:

“UP" MARK

D14A2 engine:

“UP” MARK

8. Rotate crankshaft 180° counterclockwise to bring
No. 2 piston to TDC. The “UP” mark should be on
the intake side. Adjust valves on No. 2 cylinder.

Number 2 piston at TDC:

D16Y2, D16Y3 engines:
“UP” MARK

D15Z3 engine:

“UP~” MARK

D14A2 engine:

4o N
5 ST “UP” MARK

6-16




Timing Belt -
— Crankshaft Pulley and Pulley Bolt Replacement

When installing and tightening the pulley, follow the procedure below.

Clean, remove any oil and lubricate points shown below.

Crankshaft pulley bolt size and torque value:
14 x 1.25 mm
186 N-m (19.0 kgf-m, 137 Ibf-ft)

NOTE: Do not use the impact wrench when installing.

HANDLE
07JAB - 0010200

D16Y3 (A/T), D14A2 engines:

HANDLE
07JAB - 0010200

PULLEY HOLDER
ATTACHMENT
07JAB - 0010100

SOCKET WRENCH, 17 mm
07JAA - 0010100

O : Clean
X : Remove any oil
® : Lubricate CRANKSHAFT
PULLEY .
TIMING BELT
DRIVE PULLEY
CRANKSHAFT
WASHER
*\X O O OffO
g o x : x O (o} o] ____’_9[__
ceee © x * 0 © °
) ] ) ) K N
ceee X
<5 o xHx o© O OHO - oL_
° o) X xlx o o 0O}|O oo
x (o] (ol o)
PULLEY BOLT
TIMING BELT
GUIDE PLATE

D16Y2, D1523, D16Y3 (M/T) engines:

PULLEY HOLDER ATTACHMENT,
HEX 50 mm
07JAB - 0010400

SOCKET WRENCH, 177 mm
COMMERCIALLY AVAILABLE
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Timing Belt

lllustrated Index

D16Y2, D15Z3 engines:

NOTE:

e Refer to page 6-25 for positioning crankshaft and pulley before installing the belt.
e Mark the direction of rotation on the belt before removing.

e Do not use the upper cover and lower cover for storing disassembled items.

e Ciean the upper cover and lower cover before installing.

e Replace the camshaft seals and crankshaft seals if there is oil leakage.

e Refer to page 6-17 before installing timing beit.

6x 1.0 mm

9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft}

Apply soapsuds to threads and cylinder head
contact surface when replacing the rubber

\ WASHER seal, then remove any soapsuds after install-
Replace when damaged  ing rubber seal.” .
or deteriorated. ’
~ @ CYLINDER HEAD
\ COVER
@ Refer to page 6-55 . HEAD COVER GASKET
==
PEL~ = when installing. Replace when leaking,
< damaged or deteriorated.

Appily liquid gasket at
the four corners of the
TIMING BELT recesses, page 6-55
Inspection, page 6-20
Adjustment, 6-20
Removal, page 6-21
Installation, page 6-24
CAMSHAFT
PULLEY

BACK COVER
8x1.25mm
37 N-m (3.8 kgf-m, 27 Ibf-ft)

UPPER COVER

6 x 1.0 mm

' 8.8 N-m (1.0 kgf-m, 7.2 tbf-ft)
W LOWER COVER

Remove the six bolts.

14 x 1.25 mm

186 N-m (19.0 kgf-m, 137 Ibf-ft}
Replacement, page 6-17

Do not use the impact

wrench when installing.

_ Install with concave
surface facing in.

Install with concave
surface facing out.

TIMING BELT CRANKSHAFT

DRIVE PULLEY ZP:"_J:TING BOLT PULLEY

Remove any oil. {45 kgf-m, 33 Ibfft)  RUBBERSEAL 9.8 Nm Replacement, page 6-17
For adjustment only, Replace when (1.0 kgfm, 7.2 Ibft) Removeany oil.
do not remove. damaged or

deteriorated.
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D16Y3, D14A2 engines:
6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 ibf-ft)
WASHER and
RO amaqed | HEAD COVER GASKET
eg atce_w fn d amage Replace when leaking,
or deteriorated. damaged or deteriorated.
TIMING BELT Apply liquid gasket at
the four corners of the
recesses.
8 x 1.25 mm
37 N-m (3.8 kgf-m, 27 Ibf-ft)
CYLINDER HEAD
COVER
CAMSHAFT
ADJUST BOLT
6 x 1.0 mm 44 N'm

9.8 N-m (1.0 kgf-m, 7.2 Ibft) (4.5 kgf-m, 33 Ibf-ft)

For adjustment only,
do not remove.

UPPER COVER

LOWER COVER
Remove the
four bolts.

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

BELT

o TENSIONER
CRANKSHAFT (&

PULLEY
Replacement,

page 6-17 install with concave
Remove surface facing in.
any oil
Install with concave %mmlés:a?
surface facing out. PULLEY
Remove
any oil.
14 x 1.25 mm
186 N-m
(19.0 kgf-m, 137 Ibf-ft}

RUBBER SEAL
Replace when damaged
or deteriorated.

Replacement, page 6-17
Do not use the impact
wrench when installing.
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Timing Belt

— Inspection

1.

Disconnect the battery negative terminal first, then
the positive terminal.

Remove the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

Remove the upper cover.

inspect the timing belt for cracks and oil or coolant
soaking.

NOTE:
e Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this
area for wear.

Rotate pulley °
and inspect belt.

After inspecting, retorque the crankshaft puliey bolt
to 186 N-m (19.0 kgf-m, 137 Ibf-ft).

— Tension Adjustment

10.

CAUTION: Always adjust the timing belt tension with
the engine cold.

NOTE:

The tensioner is spring-foaded to apply proper ten-
sion to the belt automatically after making the foilow-
ing adjustment.

Always rotate the crankshaft counterclockwise when
viewed from the pulley side. Rotating it clockwise
may result in improper adjustment of the belt ten-
sion.

. Disconnect the battery negative terminal first, then

the positive terminal.
Remove the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover. '

Set the No. 1 piston at TDC (see page 6-25).
Rotate the crankshaft revolutions to set the belt.
Set the No. 1 piston at TDC.

Loosen the adjusting bolt 2/3 - 1 turn,

ADJUSTING BOLT
44 N-m
(4.5 kgf-m, 33 Ibff1).

Direction of Rotation.

. Rotate the crankshaft counterclockwise 3-teeth on

the camshaft pulley to create tension on the timing
belt.

Make sure the timing belt and the camshaft pulley
are engaged securely.

Torque the adjusting bolt to 44 N-m (4.5 kgf-m,
33 Ibfft).

After adjusting, retorque the crankshaft puliey bolt
to 186 N-m {19.0 kgf-m, 137 Ibf-t).
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— Removal

e

CAUTION: Inspect the water pump when replacing the
timing belt.

NOTE: .

e Turn the crankshaft so that No. 1 piston at TDC (see
page 6-25).

e Before removing the timing belt, mark its direction of
rotation if it to be reused.

1. Disconnect the battery negative terminal first, then
the positive terminal.

2. Remove the splash shieid.

3. Remove the power steering pump.
o Do not disconnect the P/S hoses.

8 x1.25 mm
24 N-m (2.4 kgf-m,
17 Ibfft)

P/S PUMP

24N-m (2.4 kgf-m, 17 Ibfft)

4. Remove the A/C compressor adjust pulley with
bracket and the belt (with A/C), then remove the
alternator belt.

ADJUST PULLEY

10 x 125 mm’
44 N-m (4.5 kgf-m,
33 Ibfft)

ALTERNATOR
BELT
24 Nem (2.4 kgf-m,

17 Ibf4e) A/C COMPRESSOR BELT

5. Remove the P/S pump bracket.

6. Loosen the alternator adjusting bolt and pivot nut,
then remove the beit.

P/S PUMP BRACKET

10 x 1.25 mm
44 N'm (4.5 kgf-m,

33 Ibf4t) M

5 -
-2 lm/
Y7 \\\\\

3! 5

2

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

7. Remove the cruise control actuator and the P/S
pump tank bracket.

8. Remove the side engine mount.

NOTE:

o Use the jack to support the engine before the
side engine mount is removed.

e Make sure to place a cushion between the oil
pan and the jack.

10 x 1.25 mm
52 N-m (5.3 kgf-m, SIDE ENGINE
38 Ibfft) MOUNT
P/S PUMP TANK BRACKET
12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibfft) (cont’d)
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Timing Belt

— Removal (cont’'d)

9. Remove the cylinder head cover.

NOTE: Refer to page 6-55 when installing cylinder
head cover.

10. Remove the timing belt upper cover.

11. Remove the pulley bolt and crankshaft puliey (see
page 6-17). :
12. Remove the timing belt lower cover.

NOQOTE: Do not use the upper and lower covers for
storing disassembled items.

13. Loosen the timing beit adjusting boit 2/3 - 1 turn to
release the belt tension.

14. Push the tensioner to release tension from the belt,
then retighten the adjusting bolt.

15. Remove the timing belt from the pulleys.

D16Y3, D14A2 engines:
UPPER COVER

6x1.0mm
8.8 N-m (1.0 kgf-m, 7.2 Ibfft)

LOWER COVER
Remove the four
bolts.

6x1.0 mm
9.8 Nem (1.0 kgf-m, 7.2 ibf4t)

CRANKSHAFT PULLEY
Replacement, page 6-17

14 x 1.25 mm

186 N-m (19.0 kgf-m,
137 Ibf4t)

Replacement, page 6-17
Do not use the impact
wrench when installing.

CAP NUT
6x 1.0 mm
9.8 Nem (1.0 kgf-m, 7.2 Ibf4t)

WASHER AND GROMMET
Replace when damaged
or deteriorated.

RUBBER SEAL
Replace when damaged
or deteriorated.

HEAD COVER GASKET
Replace when leaking,

damaged or deteriorated.
Apply liquid gasket at

the four corners of the
recesses.

TIMING BELT

RUBBER SEALS
Replace when damaged

or deteriorated. ADJUSTING BOLT

44 N'm (4.5 kgf-m,
33 Ibf4ft)

For adjustment only;
do not remove.

BELT TENSIONER
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D16Y2, D15Z3 engines:

6x 1.0 mm

9.8 Nem (1.0 kgf-m, 7.2 Ibft)

Apply soapsuds to threads and cylinder head
contact surface when replacing the rubber
seal, then remove any soapsuds after install-

/ ing rubber seal.
WASHER
Replace when damaged
or deteriorated.
) CYLINDER HEAD

COVER )
Refer to page 6-55 when
installing cylinder head cover.

HEAD COVER GASKET
Replace when leaking.
damaged or deteriorated.
Apply liquid gasket at
the four corners of the
recesses.

RUBBER SEAL
Replace when damaged
or deteriorated.

ADJUSTING BOLT
44 N-m {4.5 kgf-m, 33 Ibfft)
For adjustment only;

UPPER COVER

6x 1.0 mm
9.8 Nem (1.0 kgi-m, 7.2 Ibfft)

LOWER COVER

o RUBBER PLUG
~
/

CRANKSHAFT PULLEY
Replacement, page 6-17

14 x 1.25 mm

186 N-m (19.0 kgf-m, 137 Ibfft)
Replacement, page 6-17

Do not use the impact

0.0 wrench when installing.

9.8 N'm (1.0 kgf-m, 7.2 Ibfft)

TIMING BELT

Install with concave
surface facing out.

RUBBER SEAL
Replace when damaged
or deteriorated.
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Timing Belt

— Installation

Install the timing belt in the reverse order of removal;
Only key points are described here.

NOTE: Clean the upper and lower covers before instal-
lation.

1. Position the crankshaft and the cam pulleys as
shown before installing the timing belt.

A Set the crankshaft so that the No. 1 piston is at
top-dead-center (TDC).

NOTE: Align the groove on the teeth side of the
timing belt drive puiley to the § pointer on the oil
pump.

B D14A2 engine: Align the TDC marks on the cam
puliey with the cylinder head upper surface.
D16Y2, D16Y3 engines: Align the TDC mark on
the cam pulley with pointer on the back cover.
D15Z3 engine: Align the TDC marks on the cam
pulley with pointers (triangle marks) on the back
cover.

D14A2 engine:

o

TDC MARK

1 POINTER ON
OlL PUMP
GROOVE

KEY

TDEMARK . p- maRK CYLINDER HEAD
UPPER SURFACE
O - Q ﬂ
0 N
=)

2. Install the timing belt tightly in the sequence
shown.
@ Timing belt drive pulley (crankshaft) = @
Adjusting puliey = @ Water pump pulley =~ @
camshaft pulley.

NOTE: Make sure the timing belt drive pulley and
camshaft pulley are at TDC.

D16Y2, D16Y3 engines:

“UP” MARK

POINTER ON TDC MARK

BACK COVER

D1523 engine:

“UP” MARK

?, TDC MARK
N

POINTER ON
TIMING BELT
BACK COVER
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3. Loosen the adjusting bolt, and retighten it after ten-
sioning the belt.

4. Install the timing belt guide plate and lower cover.

5. Install the crankshaft pulley, then tighten the pulley
bolt (see page 6-17).

6. Rotate the crankshaft pulley about 5 or 6 turns
counterclockwise so that the timing belt positions
on the pulleys.

7. Adjust the timing belt tension (see page 6-20).

8. Check the crankshaft pulley and the camshaft puiley
at TDC.

CRANKSHAFT PULLEY:

TDC MARK
{Painted white)

Direction
of rotation. :

CAMSHAFT PULLEY:
D16Y2, D16Y3 engines:

“UP” MARK

TDC MARK
e

POINTER ON TIMING
BELT BACK COVER

D15Z3 engine:

“UP” MARK

TDC mark aligned with the
pointer on timing belt
back cover. .

D14A2 engine:

TDC MARK

“UP” MARK

TDC marks aligned with
the cylinder head upper
surface.

9. If the camshaft pulley is not positioned at TDC,
remove the timing belt and adjust the positioning
following the procedure on page 6-24, then reinstall
the timing belt.

NOTE: Refer to page 6-21 for timing belt removal.

After installation, adjust the tension of each beit.

® See section 23 for alternator belt tension adjust-
ment.

e See section 22 for A/C compressor belt tension
adjustment.

e See section 17 for P/S pump belt tension adjust-
ment.
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Cylinder Head

lllustrated Index

CAUTION:

e To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 38°C (100°F) before
removing it.

¢ In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.

NOTE:
® Use new O-rings and gaskets when reassembling.
D16Y2 engine:
6 x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf4t)
Apply soapsuds to threads and cylinder head contact
. surface when replacing the rubber seal, then remove
CYLINDER HEAD COVER " "
Refer to page 6-55 when any soapsuds after installing rubber seal.
installing.
-— WASHER
Replace when damaged
or deteriorated.
RUBBER SEAL

HEAD COVER GASKET

Replace when leaking, damaged
or deteriorated.

Apply liquid gasket at the four
corners of the recesses, page 6-55

Replace when damaged
or deteriorated.

DISTRIBUTOR
See section 23

CYLINDER HEAD BOLT
10 x 1.25 mm

72 Nem (7.3 kgf-m,

53 Ibf4t)

Tightening page 6-54
Apply clean engine oil
to the threads.

8x 1.25 mm CYLINDER HEAD
24 N-m (2.4 kgf-m, 17 Ibf-ft)
O-RING CYLINDER HEAD
Replace. GASKET
Replace.
10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf4t)

£

(e
(T

DOWEL PINS / < 'Q‘

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibft)
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NOTE: Use new O-rings and gaskets when reassembling.
- 7E Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts.

LOST MOTION ASSEMBLY HOLDER

8x 1.25 mm
22 N'm (2.2 kgf-m,

DOWEL PIN ' 16 Ibf)
~ LOST MOTION ?

ASSEMBLY ;
ROCKER ARM =2 6x 1.0 mm
ASSEMBLY 12 N-m (1.2 kgf-m,
Qverhaul, page 6-38 8.7 1bf4t)
Inspection, page 6-42 / .
< =, ? DOWEL PIN

CAMSHAFT
ADJUSTING SCREWS Inspection, page 6-44

Adjustment, 6-14

OIL CONTROL

VTEC SOLENOID ORIFICE INTAKE VALVE SPRING
VALVE
INTAKE

6x1.0 mm VALVE SEAL
12 N'm (1.2 kgf-m,
8.7 Ibf4t) @ INTAKE .

' VALVE GUIDE
VTEC SOLENOID 5;/
VALVE FILTER SEAL
Replace. Replace. CAMSHAFT

/ PULLEY

VALVE KEEPERS "

EXHAUST VALVE SPRING
EXRAUST
VALVE SEAL
% 8x1.25mm
SPRING SEAT [ .- o 37 Nem (3.8 kgf-m,
Replace. | ) 27 Ibfft)
EXHAUST & 2
VALVE GUIDE
Inspection, page 6-48 i
Replacement, page 6-50
Reaming, page 6-50 6x 1.0 mm
CYLINDER HEAD 2 kgfm,
Removal, page 6-32 EXHAUST VALVE R
Installation, page 6-54 )
Warpage, page 6-48 BACK COVER
Valve seat reconditioning, INTAKE VALVE
page 6-49 Removal, page 6-48
Installation, page 6-51 {cont'd)
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Cylinder Head

Hlustrated Index (cont'd)

CAUTION:

e To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 38°C {100°F) before
removing it.

¢ In handiing a metal gasket, take care not to fold it or damage the contact surface of the gasket.

NOTE:
o Use new O-rings and gaskets when reassembling.
D15Z3 engine:
WASHER
6x 1.0 mm ' Replace when damaged
9.8 N-m (1.0 kgf-m, 7.2 Ibfft} . ‘ or deteriorated.

Apply soapsuds to threads and cylinder head contact
surface when replacing the rubber seal, then remove :
: . CYLINDER HEAD COVER
any soapsuds after installing rubber seal. Refer to page 6-55 when
installing.
% HEAD COVER GASKET
Replace when leaking, damaged
or deteriorated.
Apply liquid gasket at the four
RUBBER SEAL iy corners of the recesses, page 6-55
Replace when damaged

or deteriorated.

DISTRIBUTOR
See section 23

5 CYLINDER HEAD BOLT
—~ > 10 x 1.25 mm
- =g .
!{,“/‘ (/;i'(‘ 72 N-m (7.3 kgf-m, 53 ibf-ft)

Tightening page 6-54
Apply clean engine oil
to the threads.

©

g
V‘w\
\1\

\\\

W
i

i
/’\

0

8 x 1.25 mm

24 N-m (2.4 kgf-m, )|

17 Ibf-f) ;
O-RING CYLINDER HEAD
Replace.

10x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

CYLINDER HEAD ‘ ;‘, _
GASKET 9 2| g ==
’ = e S5 e
~ Replace. B =) A%
ST xSg

DOWEL PINS N J T
&@ _ Y .
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NOTE: Use new O-rings and gaskets when reassembling.
- 7E Prior to reassembiling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts.

ROCKER ARM
ASSEMBLY 8 x 1.25 mm
Overhaul, page 6-39 22 N'm (2.2 kgf-m,
Inspection, page 6-42 16 Ibf-ft)
6 x 1.0 mm
ADJUSTING 12 N'm (1.2 kgf-m,
SCREWS 8.7 Ibf-ft)
Adjustment, 6-14 .
DOWEL PIN
VALVE KEEPERS

CAMSHAFT
Inspection, page 6-44

VTEC SOLENOID
VALVE

E ‘ SPRING RETAINER
I\\J ’/\ITAKE VALVE SPRING
S INTAKE
§ VALVE SEAL

VTEC SOLENOID /PNNG SEAT

VALVE FILTER OIL CONTROL

Replace. " ORIFICE M‘“‘E

‘ Clean. VALVE GUIDE
‘ MAL
6x 1.0 mm Replace.
12 Nem (1.2 kgf-m,
8.7 Ibft) O-RING CAMSHAFT
Replace. PULLEY
@

¥
S
EXHAUST VALVE
SPRING
EXHAUST /v%@

VALVE SEAL
< \
EXHAUST
VALVE GUIDE
Inspection, page 6-48
Replacement, page 6-50 . 3
Reaming, 6.50 Z 8 x 1.25 mm
caming. page o 37 N-m (3.8 kgf-m
27 Ibfft)
CYLINDER HEAD
Removal, page 6-32
Installation, page 6-54
Warpage, page 6-48 EXHAUST VALVE
Valve seat reconditioning,
page 6-49 BACK COVER
INTAKE VALVE 6x 1.0 mm
Removal, page 6-48 . 12 N'm (1.2 kgf-m,
Installation, page 6-51 8.7 Ibf-ft)

(cont'd)
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Cylinder Head

lllustrated Index (cont’d)

CAUTION:

e To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 38°C (100°F) before
removing it. i .
# In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.

NOTE: .

e Use new O-rings and gaskets when reassembling.
e Clean the oil control orifice before installing.

D16Y3, D14A2 engines:

CYLINDER HEAD BOLT

10 x 1.25 mm

64 N-m (6.5 kgf-m, 47 Ibfft)
Tightening page 6-54
Apply clean engine oil

to the threads.

CYLINDER HEAD
GASKET
Replace.
CYLINDER
HEAD

OIL CONTROL
ORIFICE
Clean.

O-RING
Replace.

10x 1.25 mm
44 N'-m (4.5 kgf-m, 33 Ibf-ft) 8x 1.25 mm
24 N-m {2.4 kgf-m, 17 Ibf-ft)
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NOTE: Use only new O-rings and new gaskets when reassembling.
- 7E Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts.

6x1.0mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft}
ROCKER ARM ASSEMBLY
Overhaul, page 6-40
8 x 1.25 mm Inspection, page 6-43

22 N-m (2.2 kgf-m, 16 Ibf-ft)

VALVE KEEPERS

™~ ADJUSTING SCREWS
Adjustment, page 6-14

SPRING RETAINER
8x1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

VALVE SPRING X

CAMSHAFT O-RING
EXHAUST VALVE Inspection, 6-44 Replace.
SEAL ‘

Replace. O-RINGS

Replace.

VALVE SPRING -

SEAT \‘\ VALVE KEEPERS
EXHAUST "% @ﬁ
VALVE \
GUIDE

SPRING RETAINER
@ VALVE SPRING SEAT

& INTAKE VALVE
{/ SEAL
Repiace.
CAMSHAFT PULLEY INTAKE VALVE GUIDE
Removal, page 6-35
Installation, page 6-53

I~
SEAL \,
8 x 1.25 mm Installation, 3
37N-m page 6-52
{3.8 kgf-m, 27 ibf-ft) Replace. &

CYLINDER HEAD INTAKE VALVE
: Removal, page 6-32 Remova), Inspection,
’ = Warpage, page 6-48 Dimension, page 6-47

EXHAUST VALVE _ Reconditioning valve installation, page 6-51
seat, page 6-49

Instailation, page 6-54

6-31



Cylinder Head

— Removal
~ Engine removal is not required for this procedure. 3. Remove the throttle cable and throttle control cable
(A/T).
Make sure jacks and safety stands are
placed properly and hoist brackets are attached to cor- NOTE:
rect position on the engine. e Take care not to bent the cable when removing
it. Always replace any kinked cable with a new
CAUTION: one.
o Use fender covers to avoid damaging painted sur- ® Adjust the throttle cable and throttie control
faces. cable when installing (see section 11 and 14).

e Unplug the wiring connectors carefully while holding
the connector portion to avoid damage. THROTTLE

e To avoid damaging the cylinder head, wait until the CONTROL CABLE
engine coolant temperature drops beiow 38°C
(100°F) before loosening the retaining bolt.

NOTE: ; %
e Unspecified items are common. & W\

e Mark all wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wiring or

hoses or interfere with other parts. ADJUSTING
e Inspect the timing belt before removing the cylinder NUT
head. ) .
e Turn the crankshaft pulley so that the No. 1 piston is
at top dead center {see page 6-14). THROTTLE CABLE
1. Disconnect the battery negative terminal first, then :'DU‘:.US“NG

the positive terminal.
4. Remove the intake air duct, breather pipe, water

2. Drain the engine coolant (see page 10-4). bypass hose and evaporative emission (EVAP) con-
e Remove the radiator cap speed draining. trol canister hose.
EVAP CONTROL
CANISTER HOSE WATER BYPASS

BREATHER

INTAKE AIR PIPE
DUCT
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5. Relieve fuel pressure (see section11).

Do not smoke while working on fuel
system, keep open flame or spark away from work
area. Drain fuel only into an approved container.

6. Remove the fuel feed hose.

SERVICE BOLT
15 N-m (1.5 kgf-m, 11 Ibfft)

SPECIAL BOLT
33 N-m (3.4 kgf-m, 25 Ibf-ft)

WASHERS
Replace.

WASHER
Replace.

FUEL FEED
HOSE

7. Remove the fuel return hose, positive crankcase
ventilation (PCV) hose, vacuum hose and brake
booster vacuum hose.

BRAKE BOOSTER

VACUUM HOSE
PCV HOSE

~ VACUUM
HOSE

FUEL RETURN
HOSE

8. Remove the power steering (P/S) pump belt, engine
ground cabie and P/S pump (see page 6-21}.

9. Remove the air conditioning (A/C) compressor belt
(see page 6-21).

10. Remove the alternator belt (see page 6-21).

11. Remove the engine wire harness connectors and
" wire harness clamps from the cylinder head and the
intake manifoid.

Four injector connectors

Intake air temperature (IAT) sensor connector

Throttle position sensor connector

Manifold absolute pressure {MAP) sensor con-

nector

Heated oxygen sensor (HO2S} connector

Engine coolant temperature (ECT) sensor con-

nector

e ECT switch connector

ECT gauge sending unit connector

e VTEC sofenoid valve connector (D16Y2, D15Z3
engines)

e TDC/CKP/CYP sensor connector

e Exhaust gas recirculation (EGR) valve lift sensor

connector (D15Z3 engine)

12. Remove the P/S pump bracket.

P/S PUMP BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 ibfft)

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

{cont’d)
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Cylinder Head

— Removal (cont’d)

13. Remove the side engine mount and P/S pump tank
bracket.

NOTE:
e Use the jack to support the engine before the
side engine mount is removed.
® Make sure to place a cushion between the oil
pan and the jack.
SIDE ENGINE

10 x 1.25 mm. MOUNT
52 N-m (5.3 kgf-m, 38 Ibf-ft}

>

7
{

(

(8

P/S PUMP
TANK BRACKET

12 x 1.25 mm
74 Nem (7.5 kgf-m, 54 Ibfft)

14. Remove the spark plug caps and distributor from
the cylinder head.

15. Remove the upper radiator hose, heater hose and
water bypass hose.

WATER BYPASS

UPPER RADIATOR
HOSE

HEATER HOSE

16. Remove the cylinder head cover.

WASHER

CYLINDER
HEAD COVER

17. Remove the boit from the alternator upper bracket.

10 x 1.25 mm
44 N-m {4.5 kgf-m,
33 Ibfft)
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18. Remove the timing belt (see page 6-21).

19. Remove the camshaft puliey.

CAMSHAFT

8x 1.25 mm
37 N'm (3.8 kgf-m,
27 1bfft)

20. Remove the splash shield (see page 5-6).

21. Remove the exhaust manifold.

GASKET
Replace.

8x 125 mm

{17 bty

SELF LOCKING NUT
8x1.25mm

31 N-m (3.2 kgf-m,
23 Ibf-ft)

Replace.

24 N-m (2.4 kgfm,

22. Remove the intake manifold.

GASKET

INTAKE MANIFOLD
Replace.

23 Nem (2.3 kgf-m, 17 IbffY)
24 Nem (2.4 kgfm, 17 bfft)

23. Remove the cylinder head bolts, then remove the
cylinder head.

CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 turn at a time; repeat the sequence
until all bolts are loosened.
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Rocker Arms

— Removal

1. Loosen the adjusting screws.

D16Y2 engine:

ADJUSTING SCREWS

ADJUSTING SCREWS

D15Z3 engine:

ADJUSTING SCREWS

ADJUSTIG SCREWS

D16Y3, D14A2 engines:

ADJUSTING SCREWS

- \
— SR <=2
. J
LB i B b
S22 ra B o S )
D S

ADJUSTING SCREWS
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2. Unscrew the camshaft holder bolts, then remove D15Z3 engine:
the rocker arm assembiy.

NOTE:

& Unscrew the camshaft holder bolts two turns at a 6 mm BOLT 8 mm BOLTS 6 mm BOLT
time, in a crisscross pattern, to prevent damag-
ing the valves or rocker arm assembly. , l ] ] (2]

& When removing the rocker arm assembly, do not (2] s ® 2] P} 0

remove the camshaft holder bolts. The bolts will
keep the camshaft holders, the springs and the
rocker arms on the shaft.

D16Y2 engine:
6 mm BOLT 8 mm BOLTS § mm BOLT

o [ )@

© e o Jo o N ‘ d

Q Li 1] ® 9] L5
V71 ¥ 11 ? L | | | ‘I’
6 mm BOLT 8 mm BOLTS 6 mm BOLT
¥
D16Y3, D14A2 engines:
1 ? ® ? ? 6 BOLT 8 BOLTS
mm mm

© 0 ,

6 mm BOLT 8 mm BOLTS 6 mm BOLT
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Rocker Arms
~ Overhaul

NOTE:

e |dentify parts as they are removed to ensure reinstallation in original locations.
e inspect rocker shafts and rocker arms (see page 6-42).

e Rocker arms must be installed in the same position if reused.

[ ]

When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the
holders, springs and rocker arms on the shaft.

D16Y2 engine:
INTAKE ROCKER SHAFT
ROCKER SHAFT ROCKER SHAFT
COLLAR COLLAR
Selection, {4 places)
page 6-41
? o RN IAEEE S INTAKE
ROCKER ARMS ROCKER ARM
ASSEMBLY

. RUBBER BAND

COLLAR

~——
o :
No. 4 CAMSHAFT No. 3 CAMSHAFT No. 2 CAMSHAFT ) No. 1 CAMSHAFT §
HOLDER HOLDER O, HOLDER HOLDER
S|
(®
No. 5 CAMSHAFT
HOLDER .
Y ] 1 ' ‘ | {
v Q J
A B A 8 A B
ROCKER SHAFT ROCKER SHAFT
SPRING SPRING
{4 places) ~— — ~—
N C' ] o ° ° ° o ° ° ﬁ
EXHAUST ROCKER EXHAUST
ARM B ROCKER ARM A
{4 places)

{4 places)
EXHAUST ROCKER SHAFT

Letter “B” is stamped . Letter “A” is stamped
on rocker arm. on rocker arm.
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D15Z3 engine: INTAKE ROCKER SHAFT
A TS A
R R [’“ R oo X o o D INTAKE
OCKER ARMS ROCKER ARM
TIMING PLATE RUBBER BAND ASSEMBLY
ROCKER SHAFT ROCKER SHAFT TIMING PLATE
COLLAR SPRING COLLAR {4 places)
Selection, {4 places)
page 6-41 COLLAR SPRING
Y COLLAR

No. 4 CAMSHAFT
HOLDER

No. 3 CAMSHAFT
- HOLDER

No. 1 CAMSHAFT

No. 5 CAMSHAFT

HOLDER ‘ '
0 f T — }
\ | @ { = ! @
A B A
T e o o M e

EXHAUST ROCKER EXHAUST
ARM B ROCKER ARM A
(4 places) (4 places}

ROCKER SHAFT ROCKER SHAFT
SPRING ‘ SPRING
(4 places) EXHAUST ROCKER SHAFT

o5

Q

Letter “B” is stamped . Letter “A” is stamped

on rocker arm. . on rocker arm. {cont’d)
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Rocker Arms

— Overhaul (cont’d)

NOTE:

e Identify parts as they are removed to ensure reinstallation in original locations.

® Inspect rocker shafts and rocker arms (see page 6-43).

e Rocker arms must be installed in the same position if reused.

® When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the
holders, springs and rocker arms on the shaft.

D16Y3, D14A2 engines:

ROCKER SHAFT B INTAKE
(3 places) ROCKgR
ARM INTAKE
}Q’A;Ee":fs"m {4 places) ROCKER
ROCKER SHAFT A P ARM A
(2 places) {4 places)
B A B A B A

' No.5 CAMSHAFT No. 4 CAMSHAFT No. 3 CAMSHAFT No. 2 CAMSHAFT No. 1 CAMSHAFT
No. 6 CAMSHAFT HOLDER HOLDER HOLDER HOLDER . HOLDER
HOLDER 4
Wl (e cedd) dhorndd (e
SPRING SPRING
SPRING B & A A
B A B A B A ¥4 B
l ROCKER ARM
@___ 6 n) =) A B) SPRING B
{2 places)
EXHAUST
ROCKER
ARM B ‘s‘g;ﬁ? :RM EXHAUST ROCKER
(4 places) 3 ol EXHAUST ROCKER ARM A
(3 places) SHAFT {4 places)

Position mark

Letter "B” is stamped
on rocker arm.
Letter “A” is stamped
on rocker arm.
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Rocker Shaft Collars I@]

— Selection (D16Y2 engine) — Selection (D15Z3 engine)

CAUTION:

If the codes are indecipherable because of an accumula-
tion of dirt and dust, do not scrub them with a wire
brush or scraper. Clean them only with solvent or deter-
gent.

Camshaft Holder Distance Code Location (Marks)

Marks have been stamped on the upper face end of the
cylinder head as a code for the distance of each
camshaft holder.

Use them, and the marks stamped on the rocker shaft
collar {code for collar iength), to choose the correct rock-
er shaft collars from the table below.

CAUTION:

If the codes are indecipherable because of an accumula-
tion of dirt and dust, do not scrub them with a wire
brush or scraper. Clean them only with solvent or deter-
gent.

Camshaft Holder Length Code Location (Marks)

Marks have been stamped on the upper face end of the
cylinder head as a code for the length of each camshaft
holder.

Use them, and the marks stamped on the rocker shaft
collar (code for collar length), to choose the correct rock-

er shaft coliars from the table below.

o :
—) q =
6 Rocker Shaft Collar
Rocker Shaft Collar N Mark
W Mark aog C } )
Length
No. 4 No. 1
No. 4 No. 1 .
Fitting Table — L— Length Fitting Table
Head Marks A{B|CIDI|E}F Cylinder Head Marks A]B|C|D!IE
Shaft Collar Marks A|BIC|DJE}F Shaft Collar Marks A|B|C|D]|E
Rocker Shaft Collar Rocker Shaft Collar
Marks Part Number Length mm (in) Marks Part Number Length mm {in)
12.325 - 12.375 8.925 - 8.975
A 14651 - P08 - 000 (0.4852 - 0.4872) A 14651 - P07 - 000 (0.3514 — 0.3533)
12.275~12.325 8.875-8.925
B | 14652-P08-000 (0.4833 ~ 0.4852) B | 14652-P07-000 (0.3494 - 0.3514)
12.225 - 12.275 8.825 - 8.875
C | 14653 -Pog-000 (0.4813 - 0.4833) C | 14653-P07-000 (0.3474 - 0.3494)
12.175 - 12.225 8.775 - 8.825
o 14654 - P08 - 000 (0.4793 - 0.4813) D 14654 - P07 - 000 {0.3455 — 0.3474)
12.125 - 12.175 8.725 - 8.775
€ 14655 - P08 - 000 (0.4774 ~ 0.4793) £ 14855 - P07 - 000 {0.3435 - 0.3455)
12.075 - 12.125 8.675-8.725
F | T4886-P0B-000 | (g 4754_ 0.4774) F| Teee PO -0 0-3415 - 0.3435)
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Rocker Arms and Lost Motion Assemblies

— Inspection (D16Y2, D15Z3 engines)

NOTE: When reasserhbling the primary rocker arm,
carefully apply air pressure to oil passage of the rocker
arm.

1. Inspect the rocker arm piston. Push it manually.
— If it does not move smoothly, replace the rocker
arm assembly.

D16Y2 engine:

SECONDARY
ROCKER ARM

SYNCHRONIZING

PISTON B
SYNCHRONIZING
PISTON A
D1523 engine:
PRIMARY ROCKER

TIMING PISTON

TIMING SPRING

SYNCHRONIZING
PISTON

GROOVE @

SECONDARY
ROCKER ARM

NOTE:

® Apply oil to the pistons when reassembling.

o Bundle the rocker arms with a band to prevent
them from separating.

D152Z3 engine:

NOTE: Set the timing plate and return spring as
shown below.

RETURN SPRING TIMING PLATE

CAMSHAFT HOLDER

D16Y2 engine only:

2. Pushing the rocker arm top gently with the finger
will cause it to sink slightly. Increasing the force on
it will cause it to sink deeper.

— If the lost motion assembly does not move
smoothly, replace it.
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Rocker Arms and Shafts

e

— Clearance
Measure both the intake rocker shaft and exhaust rocker
shaft.

1. Measure the diameter of shaft at the first rocker
location.

Surface should be smooth.

MICROMETER

2. Zero the gauge to the shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

Measure inside diameter of rocker arm and check
for out-of-round condition.

Rocker Arm-to-Shaft Clearance:
Standard (New):
intake: 0.017 - 0.050 mm
(0.0007 - 0.0020 in)
Exhaust: 0.018 - 0.054 mm
(0.0007 ~ 0.0021 in)
Service Limit: 0.08 mm {0.003 in)

Inspect rocker arm
face for wear.

Repeat for all the rockers.
— If the clearance is over the service limit, replace
the rocker shaft and all over tolerance rocker

arms.
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Camshaft

— Inspection

1.

6 mm BOLTS

6 mm BOLTS

NOTE:
e Do not rotate the camshaft during inspection.
o Remove the rocker arms and rocker shafts.

Put the camshaft and the camshaft holders on the
cylinder head, then tighten the bolts to the specified
torgue.

Specified torque:
8 mm boits: 22 N-m (2.2 kagf-m 16 Ibf-ft}
6 mm bolts: 12 N-m (1.2 kgf-m 8.7 Ibf-f1)

D16Y2, D15Z3 engines:

® o 3] o (5] 0

) )
\./)
©) )
ore
1 )
)
) )
o
J)_)
()
Srﬂ [ree
) |l
0),~

8 mm BOLTS

6 mm BOLTS

D16Y3, D14A2 engines:

® ® 6 00 96 0 POG
8 mm BOLTS

Seat the camshaft by pushing it toward the rear of
the cylinder head.

Zero the dial indicator against the end of the
camshaft. Push the camshaft back and forth, and
read the end play.

Camshaft End Play:

Standard {(New): 0.05 - 0.15 mm
(0.002 ~ 0.006 in)

Service Limit: 0.5 mm (0.02 in}

Remove the bolts, then remove the camshaft hold-

ers from the cylinder head.

— Lift camshaft out of cylinder head, wipe clean,
then inspect lift ramps. Replace camshaft if lobes
are pitted, scored, or excessively worn.

— Clean the camshaft bearing surfaces in the cylin-
der head, then set camshaft back in place.

-— Insert plastigage strip across each journal.

Install the camshaft holders and tighten the bolts to
the specified torque.
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Remove the camshaft holders, then measure the
widest portion of the plastigage on each journal.

Camshaft-to-Holder Oil Clearance:

Standard {New): 0.050 - 0.089 mm
(0.002 - 0.004 in)

Service Limit: 0.15 mm (0.006 in)

If the camshaft-to-holder oil clearance is out of tol-

erance:

— And the camshaft has already been replaced,
you must replace the cylinder head.

— If the camshaft has not been repia~ed, first check
the total runout with the camshaft supported on
V-blocks.

Camshaft Total Runout:
Standard {(New): 0.03 mm (0.001 in)
Service Limit:  0.04 mm (0.002 in)

Rotate camshaft
while measuring.

— If the total runout of the camshaft is within toler-
ance, replace the cylinder head.

— If the total runout is out of tolerance, replace the
camshaft and recheck. If the bearing clearance is
still out of tolerance, replace the cylinder head.

8. Check the cam lobe height wear.

Cam lobe height standard (New)
Unit mm (in)

INTAKE EXHAUST

D14A2 engine 34.545 (1.3600) 35.175 (1.3848)

D16Y3 engine | 36.782 (1.4481) 36.947 (1.4546)

D15Z3 PRI 38.427 (1.5129)

. 37.997 (1.4959)
engine | SEC | 32.292(1.2713)

PRI 35.900 (1.4134)
SEC | 36.195 (1.4250)

D16Y2

. 38.008 (1.4964)
engine

MID | 38.274 (1.5068)

PRI: Primary cam lobe, SEC: Secondary cam lobe.
MID: Mid cam lobe, T/B: Timing belt.
IN: Intake, EX: Exhaust

PRI SEC PRI MID SEC

EX IN. EX
Ex IN EX T/8

+ D16Y2 engine

T/8
< D15Z3 engine

Check this area for wear.
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Valves, Valve Springs and Valve Seals

— Replacement

NOTE: Identify valves and valve springs as they are
removed so that each item can be reinstalled in its origi-
nal position.

1. Using an appropriate-sized socket and plastic mal-
let, lightly tap the valve retainer to loosen the valve
keepers before installing the valve spring compres-
sor.

PLASTIC MALLET

2.

Install the spring compressor. Compress the spring
and remove the valve keeper.

VALVE SPRING
COMPRESSOR
07757 - 0010000

6-46



.
L

{3

D16Y2 engine:
intake Valve Dimensions
A Standard (New): 29.9 -30.1 mm

Cc

c
D

D

Standard (New):
Standard (New):

Service Limit:
Standard (New):

Service Limit:

(1.18-1.19 in)
117.42-117.72 mm
(4.623 - 4.635 in)
5.48 -5.49 mm
{0.2157 - 0.2161 in)
5.45 mm (0.2146 in)
0.85-1.15 mm
(0.033 - 0.045 in)
0.65 mm (0.026 in)

Exhaust Valve Dimensions

A

B

Cc

[~ g}

Standard (New):
Standard (New):
Standard (New):

Service Limit:
Standard (New):

Service Limit:

25.9 -26.1 mm
{1.02-1.03in)
114.60 - 114.90 mm
(4512~ 4524 in)
5.45 - 5.46 mm
(0.2146 - 0.2150 in)
5.42 mm (0.2134 in)
1.05 - 1.35 mm
{0.041 - 0.053 in)
0.95 mm (0.037 in)

D1523 engine:

Intake Valve Dimensions

A Standard {New):

27.4-27.6 mm
(1.08 - 1.09 in}

B Standard (New): 118.82 - 119.12 mm

C Standard (New):

Service Limit:
Standard (New):

o

D Service Limit:

(4.678 - 4.690 in)
5.48 ~-5.49 mm
{0.2157 - 0.2161 in)
5.45 mm {0.2146 in)
0.85-1.15 mm
{0.033 - 0.045 in)
0.65 mm {0.026 in)

Exhaust Valve Dimensions

A Standard (New):
B Standard (Newy):
Standard (New):

C
C Service Limit:
D Standard (New):

D Service Limit:

23.4-23.6 mm
{0.92 -0.93 in)
116.20 - 116.50 mm
(4.575 - 4.587 in)
5.45- 5.46 mm
(0.2146 - 0.2150 in)
5.42 mm (0.2134 in)
1.05- 135 mm
{0.041 - 0.053 in)
0.95 mm (0.037 in)

D16Y3, D14A2 engines:
Intake Valve Dimensions

A Standard (New):

Standard (New):
C Standard (New):

C Service Limit:
D Standard (New):

D Service Limit:

28.9-29.1 mm
{(1.14-1.151in)
113.82 - 114.12 mm
(4.487 - 4.493 in)
5.48 -5.49 mm
{0.2157 — 0.2161 in)
5.45 mm (0.2146 in)
0.85 — 1.15 mm
(0.033 — 0.045 in)
0.65 mm (0.026 in)

Exhaust Valve Dimensions

A Standard (New):
B Standard (New):
Standard {New):

Service Limit:
Standard (New):

[= o B 2]

o

Service Limit:

24.9-25.1 mm
{0.98-0.99 in)
117.40 - 117.70 mm
(4.622 - 4.634 in)
5.45 - 5.46 mm
(0.2146 — 0.2150 in)
5.42 mm (0.2134 in)
1.05-135mm
(0.041 - 0.053 in)
0.95 mm (0.037in}
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Valve Guides

— Valve Movement

Measure the guide-to-stem clearance with a dial indi-
cator while rocking the stem in the direction of normal
thrust (wobble method).

Intake Valve Stem-to-Guide Clearance:

Standard (New}: 0.04-0.10 mm
(0.002 - 0.004 in)

Service Limit: 0.16 mm {0.006 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.10-0.16 mm

(0.004 ~ 0.006 in)
Service Limit: 0.22 mm {0.009 in)

Valve extended 10 mm out from seat.

e If measurement exceeds the service limit,
recheck using a new valve.

o If measurement is now within the service limit,
reassemble using a new valve.

e if measurement still exceeds limit, recheck using
alternate method below, then replace valve and
guide, if necessary.

NOTE: An alternate method of checking guide to
stem clearance is to subtract the O.D. of the valve
stem, measured with a micrometer, from the L.D. of
the valve guide, measured with an inside
micrometer or ball gauge. Take the measurements
in three places along the valve stem and three
places inside the valve guide. The difference be-
tween the largest guide measurement and the
smallest stem measurement should not exceed the
service limit.

Intake Valve Stem-to-Guide Clearance:

Standard (New)}: 0.02-0.05 mm
(0.001 - 0.002 in)

Service Limit: 0.08 mm {0.003 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard {(New): 0.05-0.08 mm

(0.002 - 0.003 in)
Service Limit: 0.11 mm (0.004 in)

Cylinder Head

— Warpage

NOTE: if the camshaft-to-hoider oil clearances (see
page 6-45) are not within specification, the cylinder head
cannot be resurfaced.

If the camshaft-to-holder oil clearances are within speci-
fications, check the cylinder head for warpage.

e [f warpage is less than 0.05 mm {(0.002 in} cylin-
der head resurfacing is not required.

o If warpage is between 0.05 mm (0.002 in) and
0.2 mm (0.008 in), resurface cylinder head.

e Maximum resurface limit is 0.2 mm (0.008 in)
based on a height of D16Y2, D15Z3 engines:
93 mm (3.66 in), and D16Y3, D14A2 engines:
95 mm (3.74 in).

PRECISION STRAIGHT EDGE

Measure along edges, and 3 ways across center.

o T L
TS ST oo oo
IO

500 ‘ O

AAﬁﬂA[hQA(\ \

e O/ U0,/

Cylinder Head Height:

D16Y2, D15Z3 engines:

Standard {(New): 92.95 - 93.05 mm
(3.659 - 3.663 in)

D16Y3, D14A2 engines:

Standard (New): 94.95 - 95.05 mm
(3.738 -~ 3.742 in)
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Valve Seats | | m

— Reconditioning

e

ACTUAL .
1. Renew the valve seats in the cylinder head using a SEATING

4K N——
valve seat cutter. SURFACE /
"NOTE: If the guides are worn (see page 6-48), \
replace them (see page 6-50) before cutting the VALVE {
valve seats. SEAT

PRUSSIAN BLUE COMPOUND

6. The actual valve seating surface, as shown by the
blue compound, should be centered on the seat.

VALVE SEAT
CUTTER
Commercially available

Carefully cut a 45° seat, removing only enough
material to ensure a smooth and concentric seat.

Bevel the upper edge of the seat with the 30° cutter
and the lower edge of the seat with the 60° cutter.
Check the width of seat and adjust accordingly.

Make one more very light pass with the 45° cutter to
remove any possibie burrs caused by the other cut-
ters.

Valve Seat Width:

Standard (New):

Intake: 0.85 - 1.15 mm (0.033 - 0.045 in)
Exhaust: 1.25 - 1.55 mm (0.049 - 0.061 in)
Service Limit: .

Intake: 1.6 mm (0.063 in)

Exhaust: 2.0 mm {0.079 in)

Seat Width / 60°

After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound to the
valve face, and insert the valve in its original loca-
tion in the head, then lift and snap it closed against
the seat several times.

e [f it is too high {closer to the valve stem), you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width.

e [f it is too low (closer to the valve edge), you
must make a second cut with the 30° cutter to
move it up, then one more cut with the 45° cutter
to restore seat width.

NOTE: The final cut should always be made with
the 45° cutter.

Insert the intake and exhaust valves in the head and
measure the valve stem installed height.

D16Y2, D15Z3 engines:

intake, Exhaust Stem Installed Height:

Standard (New): 53.17 ~53.64 mm
(2.0931 ~2.112 in)

Service Limit: 53.89 mm (2.122 in)

D16Y3, D14A2 engines:
Intake Valve Stem Installed Height:
Standard (New): 46.99 ~ 47.46 mm
{1.850 - 1.868 in)
Service Limit: 47.71 mm (1.878 in}
Exhaust Valve Stem Installed Height:
Standard (New): 48.97 ~ 49.44 mm
{1.9278 - 1.946 in)
Service Limit: 49.69 mm (1.956 in)

If the valve stem installed height is over the service
limit, replace the valve and recheck. If its stilf over
the service limit, replace the cylinder head; the
valve seat in the head is too deep.

VALVE STEM
INSTALLED HEIGHT
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Valve Guides

— Replacement — Reaming
NOTE: NOTE: For new valve guides anly.
e For best results, heat cylinder head to 150°C (300°F) _
before removing or installing guides. 1. Coat both the reamer and valve guide with cutting
e It may be necessary 1o use an air hammer to remove oil.

some valve guides.
2. Rotate the reamer clockwise the full length of the
CAUTION: To avoid burns, use heavy gloves when han- valve guide bore.
dling heated cylinder head.
3. Continue to rotate the reamer clockwise while
1. Drive the valve guide out from the bottom of the removing it from the bore.
cylinder head.
4. Thoroughly wash the guide in detergent and water
to remove any cutting residue.

5. Check the clearance with a valve (see page 6-48).
— Verify that the valve slides in the valve guide
without exerting pressure.

Turn reamer in
clockwise direction
only.

VALVE GUIDE DRIVER
5.5 mm
07742 - 0010100

REAMER
HANDLE

N

2. Drive in a new valve guide to the specified depth.

VALVE GUIDE
DRIVER, 55 mm
07742 - 0010100

Valve Guide Installed Height: o VALVE GUIDE
D16Y2, D15Z3 engines: ) REAMER, 5.525 mm
Intake: 17.85 ~ 18.35 mm {0.703 - 0.722 in) 07HAH - PJ70100
Exhaust: 18.65 ~ 19.15 mm (0.734 ~ 0.754 in} ‘

D16Y3, D14A2 engines:

Intake: 15.95 - 16.45 mm {0.628 - 0.648 in)
Exhaust: 15.95 - 16.45 mm (0.628 - 0.648 in)

VALVE GUIDE
]

Measure here

P7L SIS
CYLINDER HEAD
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Valves, Valve Springs and Valve Seals

- Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

é‘\ VALVE SPRING
NOTE: Place the end of valve :
spring with closely wound coils
N E RETAINER
NP VALV

toward the cylinder head.

INTAKE VALVE SEAL
{(WHITE SPRING)
Replace. "
~/
V VALVE KEEPERS
) v
u
—— u g
(D)
"'-‘-{n"'
EXHAUST VALVE SEAL
{BLACK SPRING)
Replace. ___
; A
VALVE SEAL
Replace.
1

SPRING SEAT
NOTE: Instali the valve spring seats
before installing the valve seals.

STEM SEAL DRIVER,
07PAD - 0010000
NOTE: Use 5.5 mm side.

— Valve Installation

When installing valves in cylinder head, coat valve
stems with oil before inserting in to valveé guides, and
make sure valves move up and down smoothly.

When valves and springs are in place, lightly tap the end
of each valve stem two or three times with a plastic mal-
let to ensure proper seating of valve and valve keepers.

NOTE: Tap the valve stem only along its axis so you do
not bend the stem.




Camshaft/Rocker Arms and Camshaft Seal/Pulley

— Installation

CAUTION:

o Make sure that all rockers are in alignment with
valves when torquing rocker assembly bolts.

e Valve locknuts should be loosened and adjusting
screws backed off before installation. :

e To prevent rocker arm assembly from coming apart,
leave camshaft holder boits in the holes.

1. After wiping down the camshaft, camshaft seal and
journals in the cylinder head, lubricate both sur-
faces and install the camshaft.

2. Clean and install the oil control orifice with 2 new
O-ring (D16Y2,D15Z3 engines).

OIL CONTROL ORIFICE
(D16Y2, D15Z3 engines)

Clean.
CAMSHAFT O-RING

Keyway up. \Replace.

CAMSHAFT SEAL

Sesl housing surface should be dry.
Apply a light coat of oil to camshaft
and inner fip of seal.

/ ELubricate cam lobes after reassembly.

3. Turn the camshaft until its keyway is facing up.
(No. 1 piston TDC).

5.

Apply liquid gasket to the head mating surfaces of
the No. 1 and No. 5 or No. 6 camshaft holders.
— Apply liquid gasket to the shaded areas.

D16Y2, D1523 engines:

No.5 No. 1

D16Y3, D14A2 engines:

No. 6 No. 1

Set the rocker arm assembly in place and loosely

install the bolts.

— Make sure that the rocker arms are properly
positioned on the valve stems.
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6. Tighten each bolt two turns at a time in the se-
quence shown below to ensure that the rockers do
not bind on the vaives.

Specified torque:
8 mm bolts: 22 N-m (2.2 kgf-m, 16 Ibf-t)
6 mm boits: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

D16Y2 engine:
6 mm BOLT 8 mm BOLTS 6 mm BOLT
® f | @
@ ® ® ® ®

@ @ ® @
®@
6 mm BOLT 8 mm BOLTS 6 mm BOLT
D15Z3 engine:
6 mm BOLT 8 mm BOLTS 6 mm BOLT
| | | I I
® © ® @ ® @®

A 1 'y ?
\-‘ gy :‘
( ¢ j ‘r
@ O] @ ® @ @
{ 1 I |
6 mm BOLT 8 mm BOLTS 6 mm BOLT

D16Y3, D14A2 engines:
[ [ N
©® ® © 0000 0€0GC
I
OO (Opy (e
7 ;H S0 i
NI
L1 1 |

8 mm BOLTS

7. Install the back cover.

8. Install the key and the camshaft pulley onto the
camshaft, then tighten the retaining bolt to the
torque shown.

CAMSHAFT
PULLEY

RETAINING BOLT
8x 1.25 mm

37 N'm

(3.8 kgf-m, 27 Ibf-ft)
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Cylinder Head

— Installation
Install the cylinder head in the reverse order of removal: 3. Position the camshaft correctly (see page 6-14).
NOTE: 4. Tighten the cylinder head bolts sequentially in two
o Always use a new head gasket. steps.
e Cylinder head and cylinder block surface must be
clean. 1st step: 29 N-m (3.0 kgf-m, 22 Ibf-ft}
e “UP” mark on camshaft pulley should be at the top. 2nd step:
e Turn the crankshaft so the No. 1 piston is at TDC (see D16Y2, D15Z3 engines:
page 6-14). 72 N'm (7.3 kgf-m, 53 Ibf-ft)
e Clean the oil control orifice before installing. D16Y3, D14A2 engines:
e Do not use the upper cover and iower cover for stor- 64 N-m (6.5 kgf-m, 47 Ibf-ft)
ing items disassembled.
e Clean the upper cover and lower cover before instal- NOTE:
lation. e We recommend using a beam-type torque
wrench. When using a preset-type torque
1. Cylinder head dowel pins must be aligned. wrench, be sure to tighten siowly and not to
overtighten. .
2. Install the oil control orifice (D16Y3, D14A2 e If a bolt makes any noise while you are torquing
engines). it, loosen the bolt, and retighten it from the 1st
step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE
CYLINDER HEAD

GASKET ’ D16Y2 engine:
Replace.
\ KT ® @ ®

Ol CONTROL
ORIFICE

%/(D16Y3, D14A2
engines)

® ® @ ® @
CYLINDER HEAD BOLT
10 x 1.25 mm
72 N-m {7.3 kgf-m, 53 ibf-ft)

PINS "Replace.
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D15Z3 engine:
® ® @ @

®

® ® @ ® @

CYLINDER HEAD BOLT
10 x 1.25 mm
72 N-m (2.3 kgf-m, 53 Ibf-ft}

D16Y3, D14A2 engines: _
® @ @

CYLINDER HEAD BOLT
10 x 1.25 mm
64 N-m (6.5 kgf-m, 47 [bf-ft}

5. Install the intake manifoid and tighten the nuts in a
" crisscross pattern in 2 or 3 steps, beginning with the
inner nuts (see pages 9-2 and 3).
® Always use a new intake manifold gasket.

6. Install the exhaust manifold and tighten the nuts in
a crisscross pattern in 2 or 3 steps, beginning with
the inner nut (see pages 9-4 thru 9-6).
® Always use a new exhaust manifold gasket.

7. Install the exhaust manifold bracket, then install the
exhaust pipe A and the bracket, and then install the
cover.

8. Install the timing belt (see page 6-24).
9. Adjust the valve clearance (see page 6-14).

10. Install the head cover gasket in the groove of the
cylinder head cover. Seat the recesses for the
camshaft first, then work it into the groove around
the outside edges.

NOTE:

o Before installing the head cover gasket, thor-
oughly clean the seal and the groove.

e When installing, make sure the head cover gas-
ket is seated securely in the corners of the
recesses with no gap.

CORNERS OF
THE RECESS

HEAD COVER GASKET

CORNERS OF

THE RECESS CYLINDER HEAD

COVER
11. Apply liquid gasket to the head cover gasket at the
four corners of the recesses.

NOTE:

o Use liquid gasket, Part No. 0Y740 - 99986.

o Check that the mating surfaces are clean and dry
before applying liquid gasket.

e Do not install the parts if 5 minutes or more have
elapsed since applying liquid gasket. Instead,
reapply liquid gasket after removing old residue.

e After assembly, wait at least 20 minutes before
filling the engine with oil.

Apply liquid gasket to
the shaded areas.

{cont'd)
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Cylinder Head

— Installation (cont’'d)

12. When installing the cylinder head cover, hold the
head cover gasket in the groove by placing your fin-
gers on the camshaft contacting surfaces {top of the
semicircles).

Set the spark plug seal on the spark plug pipe
(D16Y2, D15Z3 engines).

Once the cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:

e Before installing the cylinder head cover, clean
the cylinder head contacting surfaces with a
shop towel.

e Do not touch the parts where liquid gasket was
applied.

e Take care not to damage the spark plug seal
when installing the cylinder head cover {(D16Y2,
D15Z3 engines).

e Visually check the spark plug seal for damage
(D16Y2, D15Z3 engines).

e Replace the washer when damaged or deterio-
rated.

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

WASHER
-~

CYLINDER HEAD
COVER

SPARK PLUG
SEAL

13. Tighten the nuts in 2 or 3 steps. In the final step,
-tighten all nuts, in sequence, to 9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft).

NOTE: After assembly, wait at ieast 20 minutes
before filling the engine with oil.

D16Y2, D15Z3 engines:

@ -

@% ©@{©

Q

® ®

14. After installation, check that all tubes, hoses and
connectors are installed correctly.
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Special Tools

Ref. No. Tool Number Description Qty Page Reference
O) 07LAB—PV00100 Ring Gear Holder 1 7-5
©) 07PAF—-0010000 Piston Pin Assembly Tool Set 1 7-13, 14
@-1 O07PAF—0010650 Pilot Collar, O.D. 19 mm 1 7-13, 14
® 0774%—-0010000 Handle Driver 1 7-18
@ 07948-—-SB00101. Driver Attachment, 36 mm 1 7-18

B
P

©)
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e
" Nlustrated Index: "E]

a Lubricate all internal parts with engine oil during reassembly.

NOTE:

@ Apply liquid gasket to the mating surfaces of the right side cover and oif pump case before installing them.
® Use liquid gasket, part No. 0Y740—99986.

® Clean the oil pan gasket mating surfaces before installing it.

6 x 1.0 mm
DRAIN BOLT 12 Nem (1.2 kgf-m, FLYWHEEL COVER
44 N-m (4.5 kgf-m, 33 Ibf-ft} 8.7 Ibf-ft) (M/T)
OiL PAN GASKET

Replace.
WASHER
Replace.

6 x 1.0 mm
14 N-m (1.4 kgf-m, 10 Ibf-f1)

12 x 1.0 mm
118 N-m
OlL PAN
D16Y2, D16Y3 Refer to page 7-21 (12.0 kgf-m, 87 Ibf-ft)
?’;9'"?15;_, when installing. /
x 1.5 mm
51 Nem T o5
(5.2 kgf-m, 38 tbf-ft) Apply I|q_und gasket to
D1523, D14A2 these points.

engines: .

10 x 1.25 mm

44 N-m

(4.5 kgf-m, 33 Ibf-ft)—>
Apply engine oil to the bolt
threads.

NOTE: After torquing

each cap, turn crankshaft

to check for binding. \/

MAIN BEARING CAP

FLYWHEEL (M/T)

DRIVE PLATE COVER
AT

12 x 1.0 mm
, h 74 N-m
XY, (7.5 kgf-m, 54 ibf-ft}
MAIN BEARINGS

| >3 J ‘ WASHER
eiection, page 7- = /
NOTE: New mainm /T~ DRIVE PLATE (A/T)
be selected by matching crank Check for cracks.
and block identification markings. S

CRANKSHAFT ‘

Installation, page 7-19

6x 1.0 mm CRANKSHAFT OIL SEAL
11 Nem (1.1 kgf-m, 8 Ibf-ft) ——————"? \ Instatiation,
< B . page, 7-18
OIL SCREEN —_— ‘\Replace.
8 x 1.25 mm »
p 6 x 1.0 mm

24 N-m (2.4 kgf-m, 17 Ibf-ft)

GASKET

Replace. \ 3
OiL PUMP ¢

Overhaul, page 8-10
Removal/lnspection,

/ 11 N-m (1.1 kgf-m,
\s ibf-ft)

- RIGHT SIDE COVER

DOWEL PIN Apply liquid gasket
to mating surface.

page 8-11
THRUST WASHERS
Grooved sides face outward.
NOTE: Thrust washer thickness
is fixed and must not be changed
by grinding or shimming.
O-RING BREATHING PORT COVER
Replace MOUNT BOLTS
) 6 x 1.0 mm
Installation, page 8-12 11 N-m (1.1 kgf'm, Apply liguid gasket to ,
Replace. 8 Ibi-ft) the bolt threads. {cont'd)
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lllustrated Index (cont’'d)

NOTE: New rod bearings must be selected by matching connecting rod assembly and crankshaft identification markings
{see page 7-8).

Lubricate all internal parts with engine oil
during reassembly.

(5@2 PISTON RINGS
& == Replacement, page 7-16

g = il Measurement, pages 7-16, 17
Alignment, page 7-17

PISTON PIN

Removal, page 7-13 PISTON

Installation, page 7-14 Inspection, page 7-11

Inspection, page 7-15 \_‘@ NOTE: Before removing piston, inspect the

top of the cylinder bore for carbon build-up or
ridge. Remove ridge if necessary, page 7-9

CONNECTING ROD
End play, page 7-5
Selection, page 7-14

ENGINE BLOCK

Cylinder bore inspection, page 7-12
Warpage inspection, page 7-12
Cylinder bore honing, page 7-13

CONNECTING ROD
BEARINGS

Clearance, page 7-7
Selection, page 7-8

Inspect top of each cylinder bore
for carbon build-up or ridge

before removing piston.

Remove ridge if necessary, page 7-9

CONNECTING ROD BEARING CAP

Installation, page 7-19 CONNECTING ROD CAP NUT

NOTE: Instali caps so the 8 x 0.75 mm
bearing recess is on the ' 31 N-m (3.2 kgf-m
same side as the recess X 23 bf-f1) .

in the rod. After torquing each bearing

cap, rotate crankshaft to
check for binding.



Flywheel and Drive Plate

- Replacement

Manual Transmission:
Remove the six flywheel bolts, then separate the flywheel

bolts in a crisscross pattern.

RING GEAR HOLDER
07LAB~—PV00100

ENGINE
RING GEAR BLOCK
Inspect ring gear
teeth for wear or
damage. 12 x 1.0 mm
118 N-m

(12.0 kgf-m, 87 Ibf-ft}

\ RING GEAR HOLDER

07LAB~—PV00100

Automatic Transmission: .

Remove the six drive plate bolts, then separate the drive
plate from the crankshaft flange. After installation, tight-
en the bolts in a crisscross pattern.

74 N-m
(7.5 kgf-m, 54 tbf-ft}

from the crankshaft flange. After installation, tighten the

Connecting Rod and
Crankshaft

F End Play

e

Connecting Rod End Play:

Standard (New): 0.15—-0.30 mm
{0.006—0.012 in)
0.40 mm (0.016 in)

Service Limit:

® [f out-of-tolerance, install a new connecting rod.
® {f still out-of-tolerance, replace the crankshaft (see
pages 7-8 and 7-19).

Push the crankshaft firmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft firmly back toward the indicator; dial
reading should not exceed service iimit.

SCREWDRIVER

Crankshaft End Play:
Standard (New): 0.10—-0.35 mm
{0.004—-0.014 in}
Service Limit: 0.45 mm (0.018 in)
® if end play is excessive inspect the thrust washers and
thrust surface on the crankshaft. Replace parts as
necessary. ' .

NOTE: Thrust washer thickness if fixed and must not
be changed either by grinding or shimming.

Thrust washers are installed with grooved sides facing
outward.

7-5



Main Bearings

~ Clearance

To check main bearing-to-journal oil clearance, re-
move the main caps and bearing halves.

Clean each main journal and bearing half with a clean
shop towel.

Place one strip of plastigage across each main
journal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crankshaft and flywheel will flatten the plasti-
gage further than just the torgque on the cap bolt, and
give you an incorrect reading. For an accurate read-
ing, support the crank with a jack under the coun-
terweights and check only one bearing at a time.

Reinstall the bearings and caps, then torque the
bolts.

1st step: 25 N-m (2.5 kgf-m, 18 Ibf-ft)
Final step:
D16Y2, D16Y3 engines:
51 N-m (5.2 kgf-m, 38 ibf-ft)
D15Z3. D14A2 engines:
44 N-m {4.5 kgf-m, 33 Ibf-ft)

NOTE: Do not rotate the crankshaft during in-
spection.

Remove the cap and bearing again, and measure the
widest part of the plastigage.

Main Bearing-to-Journal Oil Clearance:
Standard (New):
No. 1, 5 Journals:
0.018—0.036 mm {0.0007—0.0014 in)
No. 2, 3, 4 Journals:
0.024—0.042 mm (0.0009—0.0017 in}
Service Limit: 0.05 mm (0.002 in)

if the plastigage measures too wide or too narrow,
{remove the engine if it's still in the car), remove the
crankshaft, and remove the upper half of the bear-
ing. Install a new, complete bearing with the same
color code (select the color as shown on the next
page), and recheck the clearance.

CAUTION: Doa not file, shim, or scrape the bearings
or the caps to adjust clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one}, and check again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.




— Selection

CAUTION: If the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them with
a wire brush or scraper. Clean them only with solvent
or detergent.

Crankshaft Bore Code Location {Marks)

Marks have been stamped on the end of the block as a
code far the size of each of the § main journal bores.
Use them, and the numbers stamped on the crankshaft
(codes for main journal size), to choose the correct
bearings.

PULLEY END

U {No. 1 JOURNAL)
‘\
' /
[#-]
f=o]
]
e}
@ o>

\' FLYWHEEL END
(No. 5 JOURNAL)

Main Journal Code Location {Numbers)

)

|

Bearing Identification
Color code is
on the

-» Larger crank bore

edge of { A | B ] ¢ | b |
the bearing.
] ~————— = Smaller bearing (thicker)
2 Red Pink Yellow | Green
3 Pink Yellow | Green Brown
4 Yellow | Green | Brown | Black
Smaller Smaller Green Brown | Black Biue
main bearing
. journat {thicker)

Connecting
Rod Bearings

e,

B Clearance

1. Remove the connecting rod cap and bearing half.

2. Clean the crankshaft rod journal and bearing half with
a clean shop towel.

3. Place the plastigage across the rod journél.

4. Reinstall the bearing half and cap, and torque the
nuts.

Torque
31 N-m (3.2 kgf-m, 23 ibf-ft)

NOTE: Do not rotate the crankshaft during in-
spection.

5. Remove the rod cap and bearing half and measure
the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Qil Clearance:
Standard {New): 0.020—0.038 mm
(0.0008—-0.0015 in)

Service Limit: 0.05 mm (0.002 in}

PLASTIGAGE STRIP

6. If the plastigage measures 100 wide or t00 narrow,
remove the upper half of the bearing, installl a new,
complete bearing with the same color code {select
the color as shown on the next page), and recheck
the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

7. If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check clearance
again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.




Connecting Rod Bearings Pistons and Crankshaft

— Selection — Removal
CAUTION: If the codes are indecipherable because of 1. Remove the oil pan assembly.
an accumulation of dirt and dust, do not scrub them with ) )
a wire brush or scraper. Clean them only with solvent 2. Remove the right side cover.

or detergent.
Connecting Rod Code Location (Numbers)

Numbers have been stamped on the side of each con-
necting rod as a code for the size of the big end. Use RIGHT SIDE
them, and the letters stamped on the crankshaft (codes
for rad journal size}, to choose the correct bearings.

Half of number is . O

stamped on bearing
cap and the other
half is stamped on
rod.

DOWEL PIN

3. Remove the oil screen.

Connecting Rod Journal Code Locations (Letters) ]
4. Remove the oil pump.

OiL SCREEN

GASKET
Replace.

Bearing ldentification _ » DOWEL PIN

Color code is on the > Larger big end bore
edge of :
the bearing. [ 1 2 3 r ) l f
Aort ——————— = Smaller bearing (thicker)
Borll
Cor il Red Pink Yellow | Green
D or Il Pink Yellow | Green Brown OiL PUMP DOWEL PIN
Yellow | Green Brown | Black
Smaller Smaler Green Brown BIa::: Blué O-RING
rod bearing - Replace.
journal (thicker)




IS

5. Remove the bolts and the bearing cap.

CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 turn at a time; repeat the sequence
until all bolts are loasened.

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE

6. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearings in order.

7. Lift the crankshaft out of the engine, being careful
. not to damage journals.

CRANKSHAFT

‘8. Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective
caps.

9. Reinstall the main caps and bearings on the engine
in proper order.

10. ¥f you can feel a ridge of metal or hard carbon around
the top of each cylinder, remove it with a ridge ream-
er. Follow the reamer manufacturer’s instructions.

CAUTION: [f the ridge is not removed, it may
damage the pistons as they are pushed out.

RIDGE REAMER

11. Use the wooden handle of a hammer to drive the
pistons out.

PISTON

12. Reinstall the connecting rod bearings and caps af-
ter removing each piston/connecting rod assembly.

13. Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod
does not indicate its position in the engine, it indi-
cates the rod bore size.
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Crankshaft

— Inspection

® Clean the crankshaft oil passages with pipe cleaners Out-of-Round and Taper

or a suitable brush.
® Measure out-of-round at the middie of each rod

® Check the keyway and threads. and main journal in two places.
@ The difference between measurements on each

Alignment
journal must not be more than the service limit.

® Measure runout on all main journals to make sure

the crank is not bent. Journal Qut-of-Round:

Standard (New): 0.0025 mm (0.0001 in) max.

® The difference between measurements on each Service Limit: 0.005 mm (0.0002 in)

journal must not be more than the service limit.
Crankshaft Total Indicated Runout:

Standard (New): 0.03 mm (0.001 in) max.
Service Limit: 0.04 mm (0.002 in)

DIAL INDICATOR
Rotate two complete
revolutions.

Measure our-of-
round at middle.

Measure taper
at edges.

Support with lathe-
type tool or V-blocks.

® Measure taper at edges of each rod and main
journal.

@ The difference between measurements on each
journal must not be more than the service limit.

Journal Taper:
Standard (New): 0.0025 mm (0.0001 in) max.

Service Limit: 0.005 mm {0.0002 in)
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-
pistons e
— Inspection

‘Check the piston for distortion or cracks.

NOTE: If cylinder is bored, an oversized piston must
be used.

Measure piston diameter at a point A from bottom
of skirt.

A: 15 mm (0.6 in)
. Piston Diameter:
Standard {New): 74.980—74.990 mm

(2.9520—2.9524 in)
Service Limit:  74.970 mm (2.9516 in)

SKIRT DIAMETER

P
'f——

Calculate difference between cylinder bore diameter
(see page 7-12) and piston diameter.

Piston-to-Cylinder Clearance

Standard (New): 0.010—-0.040 mm
(0.0004—0.0016 in)

Service Limit: 0.05 mm (0.002 in)

SERVICE LIMIT
0.05 mm (0.002 in) —geijeg—

[

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear. :

Oversize Piston Diameter
0.25: 75.23~75.24 mm (2.9618—2.9622 in)
0.50: 75.48—~75.49 mm (2.9716—2.9720 in)
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Cylinder Block

— Inspection

1. Measure wear and taper in directions X and Y at
three levels in each cylinder as shown.
N

Cylinder Bore Size:

Standard {(New): 75.00—75.02 mm
{2.953—2.954 in)

Service Limit: 75.07 mm (2.956 in)

Oversize
0.25: 75.25—75.27 mm {2.9626—2.9634 in}
0.50: 75.50—75.52 mm (2.9724—-2.9732 in)

Bore Taper
Limit: (Difference between first and third measure-
ment) 0.05 mm (0.002 in)

@ |{f measurements in any cylinder are beyond Over-
size Bore Service Limit, replace the block.

@ If block is to be rebored, refer to Piston Clearance
Inspection (see page 7-12, 13) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit: 0.50 mm (0.020 in)
Check the top of the block for warpage.

Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

Engine Block Warpage:
Standard (New): 0.07 mm (0.003 in) max.
Service Limit: 0.10 mm (0.004 in)

PRECISION STRAIGHT EDGE
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B Bore Honing

1. Measure cylinder bores as shown on page 7-12.
If the block is to be reused, hone the cylinders and
remeasure the bores.

2. Hone cylinder bores with honing oil and a fine (400
grit) stone in a 60 dagree cross-hatch pattern.

NOTE:

® Use only a rigid hone with 400 grit or finer stone
such as Sunnen, Ammco, or equivalent.

® Do not use stones that are worn or broken.

3. When honing is complete, thoroughly clean the en-
gine block of all metal particles. Wash the cylinder
bores with hot soapy water, then dry and oil immedi-
ately to prevent rusting.

NOTE: Never use solvent, it will only redistribute the
grit on the cylinder walis.

4. If scoring or scratches are still present in cylinder
bores after honing to the service limit, rebore the
cylinder block.

NOTE: Some light vertical scoring and scratching
is acceptabile if it is not deep enough to catch your
fingernail and does not run the full length of the bore.

CYLINDER HONE

NOTE:

® After honing, clean the cylinder thoroughly with
soapy water.

® Only a scored or scratched cylinder bore must be
honed.

.
Piston Pins m
F— Removal

NOTE:

® Use the piston pin assembly tool set (No.
07PAF 0010000} for removal of piston pins.

® Be sure to use the pilot collar of correct No. as
designated.

1. Set the special tools as shown.

PILOT COLLAR,
0.D. 19 mm
07PAF—0010650

2. Place the piston on the special tools and press the
pin out using a hydraulic press.
Embossed mark facing up.

PILOT COLLAR,
0.D. 19 mm
07PAF—-0010650

L 1

NOTE: Use a hydraulic press.
When pressing pin in or out,
make sure that the recessed
portion of the piston aligns
with the lips on the collar.

l i
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Connecting Rods

— Selection

Each rod falis into one of four tolerance ranges (from O
to + 0.024 mm (0 to + 0.0009 in), in 0.006 mm
{0.0002 in) increments} depending on the size of its big
end bore. It's then stamped with a number (1, 2, 3, or
4) indicating the range.

You may find any combination of 1, 2, 3, or 4 in any
engine.

Normal Bore Size:

D16Y2, D16Y3 engines: 48.0 mm (1.89 in)
D1523 engine: 45.0 mm (1.77 in)
D14A2 engine: 43.0 mm (1.69 in)

NOTE:

® Reference numbers are for big end bore size and do
NOT indicate the position of the rod in the engine.

@ Inspect connecting rod for cracks and heat damage.

CONNECTING ROD BORE
REFERENCE NUMBER

Half of number is stamped on
bearing cap, the other haif on
connecting rod.

Inspect bolts
and nuts for
stress cracks.

Piston Pins

— Installation

NOTE:

@ Use the piston pin assembly tool set (No. O7PAF—
0010000} with a hydraulic press.

® Be sure to use the pilot collar of correct No. as
designated.

The arrow must face the
timing belt side of the
engine and the connecting
rod oil hole must face the
rear of the engine.

| o

CONNECTING ROD
OIL HOLE

1. Install the piston pin as shown.

PILOT COLLAR,

0.D. 19 mm

07PAF—-0010650
Embossed mark
facing up.

PISTON
PIN

NOTE: Install the assembied piston and rod with the
oil hole facing the intake manifold.

7-14




=

— Inspection

1. Measure the diameter of the piston pin.

Piston Pin Diameter:

Standard (New}: 18.994—19.000 mm
(0.7478—0.7480 in)

Oversize: 18.997—-19.003
(0.7479—0.7481 in)

NOTE: All replacement piston pins are oversize.

2. Zero the dial indicator to the piston pin diameter.

Measure the piston pin-to-piston clearance.
NOTE: Check the piston for distortion or cracks.

If the piston pin clearance is greater than 0.024 mm
(0.0009 in), remeasure using an oversized piston pin.

Piston Pin-to-Piston Clearance: -
Standard (New): 0.010—-0.022
(0.0004—-0.0009 in)

Check the difference between piston pin diameter
and connecting rod small end diameter.

Piston Pin-to Connecting Rod Interference:
Standard (New): 0.014—0.040 mm
(0.0006—0.0016 in)
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Piston Rings

— End Gap

1. Using a piston, push a new ring into the cylinder bore
15—20 mm (0.6—0.8 in) from the bottom.

2. Measure the piston ring end-gap with a feeler gauge:

@ If the gap is too small, check to see if you have
the proper rings for your engine.

diameter against the wear limits on page 7-12.
If the bore is over the service limit, the cylinder
block must be rebored.

Piston Ring End-Gap:

Top Ring

Standard (New): 0.15—0.30 mm
(0.006—0.012 in)

Service Limit: 0.60 mm (0.024 in)

Second Ring

Standard {(New): 0.30—0.45 mm
(0.012—0.018 in)

Service Limit: 0.70 mm {0.028 in)

Qil Ring

D16Y2 engine:

Standard {(New): 0.20—0.80 mm

{0.008—0.031 in)*’

0.20—0.50 mm

{0.008—0.020 in)*2

0.90 mm (0.035 in)*?

0.70 mm {0.028 in)*2

Service Limit:

D152Z3 engine:

Standard (New): 0.20—0.70 mm
{(0.008—0.028 in)*?
0.20—0.50 mm
{0.008—0.020 in)*2
0.80 mm {0.031 in)*?
0.70 mm {0.028 in)*2
D16Y3, D14A2 engines:

Standard (New): 0.20—0.80 mm
(0.008—-0.031 in)
0.90 mm (0.035 in}

Service limit:

Service Limit:

7
15—20 mm

END GAP —™~—

*1: RIKEN manufactured piston ring
*2: TEIKOKU PISTON RING manufactured piston ring

e If the gap is too large, recheck the cylinder bore

— Replacement

1. Using aring expander, remove the old piston rings.
2. Clean all ring grooves thoroughly.

NOTE:

® Use a squared-off broken ring or ring groove
cleaner with blade to fit piston grooves.

® Top ring groove is 1.0 mm (0.039 in) wide
{D15Z3 engine) or 1.2 mm (0.047 in) wide (ex-
cept D15Z3 engine).

® Second ring groove is 1.2 mm {0.047 in) wide
{D15Z3 engine) or 1.5 mm (0.059 in) wide (ex-
cept D15Z3 engine).

® Oil ring groove is 2.8 mm (0.11 in) wide.

® File down blade if necessary.

CAUTION: Do not use a wire brush to clean ring
lands, or cut ring lands deeper with cleaning tool.

NOTE: If pistonis to be separated from connecting
rod, do not install new rings yet.

3. Install new rings in proper sequence and position {see
page 7-17).

NOTE: Do not reuse old piston rings.

RING EXPANDER

PISTON RING
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— Ring-to-Groove Clearance

After installing a new set of rings, measure ring-to-groove
clearances:

Top Ring Clearance

Standard (New):

D1523 engine:

0.035—0.060 mm (0.0014—0.0024 in)
Except D1523 engine:

0.030-0.060 mm (0.0012—0.0024 in)*"
0.030—0.055 mm (0.0012—-0.0022 in)*2
Service Limit: 0.13 mm (0.005 in)

Second Ring Clearance

Standard (New):

D1523 engine:

0.030—0.055 mm (0.0012—0.0022 in)**
0.030—-0.060 mm (0.0012—0.0024 in)*?
Except D1523 engine:

0.030—0.055 mm (0.0012—-0.0022 in)
Service Limit: 0.13 mm (0.005 in)

FEELER GAUGE

*1: RIKEN manufactured piston ring
*2: TEIKOKU PISTON RING manufactured piston ring

IS

— Alignment

1. Install the rings as shown.

ldentify top and second rings by the chamfer on the
edge, and make sure they are in proper grooves on
piston. ’

NOTE: The manufacturing marks must be facing
upward.

TOP RINGS Sectional view

D1523 D14A2, D16Y3, D16Y2
engine D16Y2 engines engine

SECOND RINGS Sectional view

D16Y3, D16Y2
engines

I

il

D1523 D14A2
engine engine

2. Rotate the rings in grooves to make sure they do not
bind.

TOP RING —g. : MARK

SECOND RING »-

OiL RING

3. Position the ring end gaps as shown:

DO NOT position any ring gap
SECOND RING GAP at piston thrust surfaces.

s

Approx. 90°

- OIL RING
GAP
Approx. 18°
90°
TOP RING GAP 15° ° SPACER GAP

DO NOT position any ring gap OlL RING
in line with piston pin hole. GAP

*1. RIKEN manufactured piston ring
*2. TEIKOKU PISTON RING manufactured piston ring
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Crankshaft Qil Seal

— Installation

The seal surface on the block should be dry.
Apply a light coat of oil to the crankshaft and to
the lip of the seal.

1. Drive in crankshaft oil seal against right side cover.

NOTE: Drive the crankshaft oil seal in squarely.

HANDLE DRIVER
07749—-0010000

RIGHT SIDE
COVER

Install seal with the
part number side
facing out.

DRIVER ATTACHMENT, 96 mm
07948-SB00101

2. Confirm that the clearance is equal all the way
around with a feeler gauge.

Clearance: 0.5—0.8 mm (0.02—0.03 in)

RIGHT SIDE
COVER

0.5—-0.8 mm
(0.02—0.03 in)

RIGHT SIDE
COVER

CRANKSHAFT
OlL SEAL

NOTE: Refer to page 8-12 for installation of the oil
pump side crankshaft oil seal.

Pistons

— Installation

Before installing the piston, apply a coat of en-
gine oil to the ring grooves and cylinder bores.

1. If the crankshaft is already installed:

® Set the crankshaft to BDC for each cylinder.

® Remove the connecting rod caps, and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

® install the ring compressor, check that the bear-
ing is securely in place, then position the piston
in the cylinder, and tap it is using the wooden han-
die of a hammer.

® Stop after the ring compressor pops free, and
check the connecting rod-to-crank journal align-
ment before pushing piston into place.

@ Install the rod caps with bearings, and torque the
nuts to:
31 Nom (3.2 kgf-m, 23 Ibf-ft)

2. If the crankshaft is not installed:
® Remove the rod caps and bearings, install the ring
compressor, then position the piston in the
cylinder, and tap it in using the wooden handle
of a hammer.
@ Position all pistons at top dead center.

The arrow must face
the timing belt side
of the engine and the
connecting rod oil hole
must face the intake
manifold.

CONNECTING ROD
OiL HOLE

RUBBER HOSES

NQOTE: Maintain downward force on the ring com-
pressor to prevent rings from expanding before en-
tering the cylinder bore.

RING
COMPRESSOR
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oaye
Crankshaft }E]

— Installation

Before installing the crankshaft, apply a coat of 7. Install the main bearing caps.

engine oil to the main bearings and rod bearings. Check clearance with plastigage (see page 7-6}, then
tighten the bearing cap bolts in 2 steps.

1. Insert bearing halves in the cylinder block and con-

necting rods. First step: 25 N-m (2.5 kgf-m, 18 Ibf-ft)
Second step:
2. Hold the crankshaft so rod journals for cylinders D16Y2, D16Y3 engines:
No. 2 and No. 3 are straight down. 51 N-m (5.2 kgf-m, 38 Ibf-ft)
' D15Z3, D14A2 engines:
3. Lower the crankshaft into the block, seating the rod . 44 N-m (4.5 kgf-m, 33 Ibf-ft)
journals into connecting rods No. 2 and No. 3, and
install the rod caps and nuts finger-tight. NOTE: Coat the thrust washer surfaces and bolt

threads with oil.
MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE

e e o e o

e ! ,
THRUST WASHERS
Grooved sides face

outward.

4. Rotate the crankshaft clockwise, seat journals into
connecting rods No. 1 and No. 4, and install the rod
caps and nuts finger-tight.

NOTE: Install caps so the bearing recess is on the
same side as the recess in the rod.

5. Check rod bearing clearance with plastigage (see
page 7-7), then torque the capnuts.

Torque:
31 N-m (3.2 kgf-m, 23 Ibf-ft)

NOTE: Reference numbers on connecting rod are for
big-end bore tolerance and do not indicate the posi-
tion of piston in the engine.

6. Install the thrust washers on the No. 4 journal. Oil
the thrust washer surfaces. C

Line up the mark when
installing connecting rod
cap. (cont’d)
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— Installation (cont’'d)

Crankshaft

NOTE:

® Use liquid gasket, part No. 0Y740—99986.

® Check that the mating surfaces are clean and dry
before applying liquid gasket.

@ Apply liquid gasket evenly, being careful to cover
all the mating surface.

® To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

® Do notinstall the parts if 5 minutes or more have
elapsed since applying the liquid gasket.
instead reapply liquid gasket after removing the
old residue. _

® After assembly, wait at least 20 minutes before
filling the engine with oil.

Apply liquid gasket to the block mating surface of
the right side cover, then install it on the cylinder
block.

Apply liquid
gasket along the
broken line.

IGHT SIDE COVER

RIGHT SIDE

11 Nem {1.1 kgf-m,
8 Ibf-ft)

Apply liquid

gasket to the

bolt thread.

DOWEL PIN

Abply liquid gasket to the oil pump mating surface-
of the block, then install the oil pump on the cylinder
block.

® Apply grease to the lips of the oil seals.
Then, install the oil pump while aligning the in-
ner rotor with the crankshaft. When the pump is
in place, ciean any excess grease off the crank-
shaft, then check that the oil seal lips are not dis-
torted.

Apply liquid gasket
along the broken
line.

OIL PUMP HOUSING
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12. Install the oil pan gasket and oil pan.

NOTE:
® Apply a light coat of oil to the crankshaft and to
the lip of seal. NOTE:
® Use new O-rings and apply oil when installing ® Use a new oil pan gasket.
them. @ install oil pan no more than five minutes after lig-

- uid gasket applied.

10. Install the oil pump and oil screen.

6 x 1.0 mm
11 Nem (1.1 kgfem, OiL PAN
8 tbhf-ft)

8 x 1.25 mm
24 N'm (2.4 kgf-m,

17mﬁﬂ)\\\\g

GASKET

Replace. :
\ N X

DOWEL PIN————>O :

OIL SCREEN

gasket to
these points.

OIL PAN
Apply liquid gasket GASKET
to these points. Replace.

OiL PUMP DOWEL PIN
6 x 1.0 mm . . . . .
11 Nem O-RING 13. Tighten bolts and nuts finger tight at six points as
(1.1 kgf-m, 8 Ibf-f1) Replace. shown below.

11. Apply liquid gasket on oil pump and right side cover
mating areas as shown below.

CYLINDER
BLOCK

Apply liquid gasket
to these points.

l .
L

14. Tighten all bolts and nuts stating from bolt @ clock-
wise in three steps.

OlL PUMP . . L
RIGHT SIDE NOTE: Excessive tightening can cause distortion of
COVER oil pan gasket and oil leakage.
Apply liquid gasket
to these points. Torque: 14 N-m (1.4 kgf-m, 10 lbf-ft)
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Special Tools

Ref. No. Tool Number Description Qty Page Reference
O] 07406 ~ 0030000 Oi! Pressure Gauge Attachment 1 8-9
@ 07506 — 3000000 Oil Pressure Gauge 1 8-9
® 07746 - 0010400 Driver Attachment, 52 x 55 mm 1 8-12
@ 07749 - 0010000 Handle Driver 1 8-12
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llustrated Index

NOTE:

Use new O-rings when reassembling.

Apply oil to O-rings before installation.

Use liquid gasket, Part No. 0Y740 - 99986.

Clean the oil pan gasket mating surfaces before
installing.

Apply liquid gasket to the recesses of the oil pan gas-
ket (see page 7-21).

D16Y2, D15Z3 engines:

OIL PUMP

Overhaul, page 8-10
Inspection, page 8-11
Apply liquid gasket
to the mating surface
of the block.

DOWEL PIN

6x 1.0 mm

11 N-m (1.1 kgf-m,
8 Ibfft)

GASKET
Replace.

8 x 1.25 mm
24 N-m (2.4 kgf-m,
17 ibfft)

6x 1.0 mm V
11 Nm (Likgfm,  Apply liquid gasket to
8 Ibfft) these points. kﬂ

WASHER

CAUTION: Do not overtighten the drain bolt.

ENGINE OIL PRESSURE SWITCH
18 N-m (1.8 kgf-m, 13 Ibfft)

1/8 in. BSPT (British

Standard Pipe Taper)

28 threads/inch. Use

proper liquid sealant.

OIL BREATHER
CHAMBER

6x1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

OIL FILTER
Replacement, page 8-6

Apply liquid gasket to
these points.

OIL PAN
GASKET
Replace.

OIL PAN
Refer to page 7-21
when installing.

(@mm

6 x 1.0 mm
14 N-m (1.4 kgf-m, 10 Ibf-ft}

DRAIN BOLT
14x15mm .
44 N-m (4.5 kgf-m, 33 Ibf-ft)

Do not overtighten. {cont’d)
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Hiustrated Index

(cont’d)

NOTE: CAUTION: Do not overtighten the drain bolt.
& Use new O-rings when reassembling.

e Apply oil to O-rings before installation.

e Use liquid gasket, Part No. 0Y740 - S9986.

e Clean the oil control orifice before installing.

e Clean the oil pan gasket mating surfaces before

installing.
e Apply liquid gasket to the recesses of the oil pan gas-
ket (see page 7-21). ENGINE OIL PRESSURE
SWITCH
D16Y3, D14A2 engines: OIL CONTROL 18 N'm (1.8 kgf-m, 13 Ibf-t)
ORIFICE 1/8 in. BSPT {British Standard
Clean. Pipe Taper) 28 Threads/inch.
Use proper liquid sealant.
O-RING
Replace.
\g O-RING
. Replace.
DOWEL PIN S
6x 1.0 mm
11 Nem (1.1 kgfm,
OlL PUMP 8 Ibf-ft)

Overhaul, page 8-10
Removal/llnspection, page 8-11
Apply liquid gasket to

mating surface of engine block.

”’I.(/.:'
OIL BREATHER
OiL PAN CHAMBER
GASKET
Replace.

OIL FILTER

Replace. Replacement, page 8-6

OIL SCREEN

6x 1.0 mm

11 N'm (1.1 kgf-m,

8 Ibf-ft)

" GASKET \ -
Replace. Apply hq.und gasket at
these points.

6x1.0 mm
11 N-m (1.1 kgf-m,

8 x 1.25 mm 8 Ibft) 6x 1.0 mm

24 N-m (2.4 kgf-m, 17 Ibf-ft) 14 N-m (1.4 kgf-m, 10 Ibf-ft)

Apply liquid gasket at

" WASHER
these points.

Replace. _ DRAIN BOLT
OIL PAN 14 x 1.5 mm
Refer to page 7-21 44 N-m (4.5 kgf-m, 33 Ibf-ft)
when installing. Do not overtighten.
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Engine Oil | lﬂ]

— Inspection — Replacement
1.  Check engine oil with the engine off and the car CAUTION: Remove the drain bolt carefully while the
parked on level ground. engine is hot; the hot oil may cause scalding.
2. Make certain that the oil level indicated on the dip- 1. Warm up the engine.

stick is between the upper and lower marks.
2. Drain the engine oil.

3. If the level has dropped close to the lower mark, s ' N\
add oil until it reaches the upper mark. J L’ V\\
z> -
CAUTION: Insert the dipstick carefully to avoid ) \%
-bending it. > K

A AN <\
@ DIP’STICK ’ ‘\\ @ / \

WASHER
DRAIN BOLT Replace.
- 44 N-m (4.5 kgf-m, 33 Ibf-ft)
] Do not overtighten.
.1
E or l;PP'ER MARK 3. Reinstall the drain plug with a new washer, and
I :J LOWER MARK refill with the recommended oil.

Requirement Always use a fuel-efficient oil is that
says “APl Service SG or SH”.
SAE Viscosity: See chart below

Capacity 3.0¢ (3.2USqt, 26 Imp gt}
at oil change.

3.3f (3.5 US gt, 2.9 imp qt)
at change, including filter.
D16Y2, D15Z3 engines:
4.2°0 (4.4 US qt, 3.7 imp gqt)
D16Y3, D14A2 engines:
4.0f {(4.2US gt, 3.5 Imp qv)
after engine overhaul.

Change Every 10,000 km (6,000 miles) or 12
months

Engine Oil SAE Viscosity for Outside Temperature
Ranges.

20W-40 . 20W-50

1SW-40 ., 15W-50

=30 -20 -10 o 10 20 30 4a0°c

8 A i i L A

J
. -20 O 20 40 60 80 100°f ‘

Ambient temperature ranges
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Oil Filter

— Replacement

JAPAN-MADE oil filter:

e After the engine has been run, the exhaust pipe will
be hot: be careful when working around the exhaust
pipe.

e Be careful whén loosening the drain bolt while the
engine is hot. Burns can result because the oil tem-
perature is very high.

1. Remove the oil filter with the oil filter wrench.
2. Inspect the threads and rubber seal on the new fil-
ter. Wipe off seat on engine block, then apply a light

coat of oil to the filter rubber seal.

NOTE: Use only filters with a built-in bypass sys-
tem.

7E Apply oil to rubber seal
before installing.

Inspect threads and
rubber seal surface.

Install the oil filter by hand.

After the rubber seal seats, tighten the oil filter
clockwise with the tool.

Tighten: 7/8 turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

CAUTION: Installation using other than the above
procedure could result in serious engine damage
due to oil leakage.

OIlL FILTER WRENCH
COMMERCIALLY-
AVAILABLE
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Eight numbers (1 to 8) are printed on the surface of the
filter.

The foliowing explains the procedure for tightening fil-
ters using these numbers.

1) Make a mark on the engine biock under the number
that shows at the bottom of the filter when the rub-
ber seal is seated.

2} Tighten the filter by turning it clockwise seven num-
bers from the marked point. For example, if a mark
is made under the number 2 when the rubber seal
is seated, the filter should be tightened until the
number 1 comes up to the marked point.

7/8 turn
clockwise.

Number when rubber Number after tightening.

seal is seated.

Number when rubber
seal is seated

Number after tightening g8|11/2|3/4a|5|617

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than 3 min-
. utes, then check for oil leakage.

FRANCE-MADE oil filter:

A WARNING

e After the engine has been run, the exhaust pipe will
be hot; be careful when working around the exhaust
pipe.

o Be careful when loosening the drain bolt while the
engine is hot. Burns can result because the oil tem-
perature is very high.

1. Remove the oil filter with the oil filter wrench.
2. Inspect the threads and rubber seal on the new fil-
ter. Wipe off seat on engine block, then apply a light

coat of oil to the filter rubber seal.

NOTE: Use only filters with a built-in bypass sys-
tem.

Apply oil to rubber seal
7“\\/ H before instatling.
U0

Inspect threads and
rubber seal surface.

(cont’d}
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Oil Filter

— Replacement (cont'd)

3. Install the oil filter by hand. Four numbers (1 to 4) are printed on the surface of the
. : filter.
4. After the rubber seal seats, tighten the oil filter
clockwise with the tool. ) The following explains the procedure for tightening fil-
’ ters using these numbers.
Tighten: three quarter turn clockwise.

Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibft] 1) Make a mark on the engine block under the number
that shows at the bottom of the filter when the rub-

CAUTION: installation using other than the above ber seal is seated.

procedure could result in serious engine damage

due to oil leakage. 2) Tighten the filter by turning it clockwise three num-

bers from the marked point. For example, if 2 mark
is made under the number 2 when the rubber seal
is seated, the filter should be tightened until the
number 1 comes up to the marked point.

Number when rubber Number after tightening.
seal is seated.

LABINAL-Purflux 76
COMMERCIALLY-AVAILABLE

Number when rubber sealisseated { 1 | 2 { 3 | 4

Number after tightening 411123

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than 3 min-
utes, then check for oil leakage.




Oil Pressure

— Testing

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the oil level is cor-
rect.

1. Connect a tachometer.

2. Remove the engine oil pressure switch and install
an oil pressure gauge.

3. Start the engine. Shut it off immediately if the
gauge registers no oil pressure. Repair the problem
before continuing.

4. Allow the engine to reach operating temperature
(fan comes on at least twice). The pressure should
be:

Engine Oil Temperature: 80°C {176°F)
Engine Qil Pressure:

At ldle: 70 kPa (0.7 kgf/cm?, 10 psi)
minimum

At 3,000 rpm (min-*): 340 kPa (3.5 kgf/cm?, 50 psi)
minimum

e |[f oil pressure is within specifications, replace the
oil pressure switch and recheck.

e If 0il pressure is NOT within specifications,
inspect the oil pump (see page 8-11).

ENGINE OIL PRESSURE SWITCH
MOUNTING HOLE

OIL PRESSURE GAUGE

ATTACHMENT OIL PRESSURE GAUGE
07406 - 0030000 07506 - 3000000
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Oil Pump

— Overhaul

NOTE:
o Use new O-rings when reassembling.
e Apply oil to O-rings before installation.
o Use liquid gasket, Part No. 0Y740 — 99986.
e The rotors must be installed to the same direction in order.
e After reassembly, check that the rotors move without binding.
PUMP HOUSING
Inspection, page 8-11
Apply liquid gasket
to mating surface of
the cylinder block

when installing.
INNER ROTOR

DOWEL PIN

6x 1.0 mm
11 N-m (1.1 kgf-m, 8 Ibfft}

OIL SEAL & D
S
Replace. '\\‘ w
Installation, page 8-12 '“ -
N '

SPRING

6x1.0mm
11 N-m {1.1 kgf-m, 8 Ibf-ft)

39
29

Inspection, page 8-11

6x 1.0 mm
6 N-m (0.6 kgf-m, 4.3 Ibf-ft)

OUTER ROTOR
Inspection, page 8-11

PUMP COVER

O-RING
Replace.

DOWEL PIN

RELIEF VALVE

Valve must slide freely
in housing bore.
Replace if scored.

WASHER

‘SEALING BOLT

N-m (40 kgf-m,
Ibf-ft)
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~ Removal/lnspection/lnstallation

1. Drain the engine oil.

2. Turn the crankshaft and align the white groove on
the crankshaft pulley with the pointer on the lower
cover.

3. Remove the cylinder head cover and upper cover.

4. Remove the power steering pump belt, air. condi-
tioner belt and the alternator belt.

5. Remove the crankshaft pulley and remove the lower
cover.

6. Remove the timing belt.
7. Remove the drive pulley.
8. Remove the oil pan and oil screen.

9. Remove the oil pump.

O-RING :
DOWEL PIN Replace. OIL PUMP

Replace.

OIL SCREEN

10.

11.

12.

Remove the screws from the pump housing, then
separate the housing and cover.

Check the inner-to-outer rotor radial clearance on
the pump rotor.

Inner Rotor-to-Outer Rotor Radial Clearance
Standard (New): 0.02 - 0.14 mm

(0.001 - 0.006 in)
Service Limit:  0.20 mm (0.008 in)

OUTER ROTOR

INNER ROTOR

Check the housing-to-rotor axial clearance on the
pump rotor.

Housing-to-Rotor Axial Clearance

Standard (New): 0.03 ~ 0.08 mm
(0.001 ~ 0.003 in)

Service Limit:  0.15 mm (0.006 in)

HOUSING

ROTORS

{cont’d)
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Oil Pump

13. Check the housing-to-outer rotor radial clearance.

Housing-to-Outer Rotor Radial Clearance:
Standard (New): 0.10 - 0.18 mm

(0.004 - 0.007 in)

0.20 mm (0.008 in)

Service Limit:

HOUSING

OUTER ROTOR

14. Inspect both rotors and pump housing for scoring
or other damage. Replace parts if necessary.

15. Remove the old oil seal from the oil pump.

16. Gently tap in the new oil seal until the special tool
bottoms on the pump.

NOTE: The oil seal alone can be replaced without
removing the oil pump.

HANDLE DRIVER
07749 - 0010000

DRIVER ATTACHMENT,
52 x 55 mm
07746 - 0010400

— Removal/Inspection/Iinstallation (cont'd)

17.

18.

18.

20.

21.

Reassemble the oil pump, applying thread lock to
the pump housing screws.

Check that the oil pump turns freely.
Apply a light coat of oil to the seal lip.

Install the two dowel pins arid new O-ring on the oil
pump.

Apply liquid gasket to the cylinder biock fnating sur-
face of the oil pump.

NOTE:

o Use liquid gasket, Part No. 0Y740 ~ 99986.

e Check that the mating surfaces are clean and dry
before applying liquid gasket.

® Apply liquid gasket evenly, in a narrow bead cen-
tered on the mating surface.

® To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

® Do not install the parts if 5 minutes or more have
elapsed since applying liquid gasket. Instead
reapply liquid gasket after removing the old
residue.

® After assembly, wait at least 20 minutes before
filling the engine with oil.

Apply liquid gasket
along the broken line.

PUMP HOUSING
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22.

23.

24.

Install the oil pump on the c¢ylinder block.

e Apply grease to the lip of the oil pump seal.
Then, install the oil pump onto the crankshaft.
When the pump is in place, clean any excess
grease off the crankshaft and check that the oil
seal lip is not distorted.

Install the oil screen.
Install the oil pan {see page 7-21).

NOTE: Ciean the oil pan gasket mating surfaces.

6 x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

DOWEL PIN

2 S—— DOWEL PIN

?}“ GASKET
B Replace.

O-RING
Replace.
OIL SCREEN epla
8x 1.25 mm
6x1.0mm 24 N-m (2.4 kgf-m,
11 Nem (1.1 kgfm, 17 IbffY)

8 Ibfft)
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Intake Manifold

— Replacement

NOTE: Use new gaskets and O-rings when reassembling.

CAUTION:
® Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

D16Y2, D16Y3, D14A2 engines:
5 x 0.8 mm
6 N-m (0.6 kgf-m,

EVAPORATIVE EMISSION 4 Ibf-ft)
(EVAP) PURGE CONTROL
SOLENOID VALVE

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.

GASKET
Replace.

INTAKE AIR
TEMPERATURE
(1IAT) SENSOR

5x 0.8 mm
.~ 6 N-m (0.6 kgf-m,
4 bf-ft)

O-RINGS
Replace.

4 x 0.7 mm
2 N-m (0.2 kgf-m,
1.4 [bf-ft)

MANIFOLD ABSOLUTE
PRESSURE (MAP)
. SENSOR

: 1%
Oa————— O-RING
Replace.

THROTTLE
BODY

8 x 1.25 mm

22 Nem (2.2 kgf-m,

16 Ibf-ft) O-RINGS

GASKET Replace.

Replace.

IDLE AIR CONTROL
(IAC) VALVE

INTAKE MANIFOLD
BRACKETS

8 x 1.25 mm
24 Nem (2.4 kgf-m,
17 Ibt-f1) 8 x 1.25 mm 8 x 1.25 mm
23 N-m (2.3 kgf-m, 20 N-m (2.0 kgf-m,
17 Ibf-f1) 14 Ibf-ft)
FAST IDLE THERMO

VALVE
6 x 1.0 mm
11 Nem (1.1 kgf-m, 8 Ibf-ft)




D15Z3 engine:

EXHAUST GAS RECIRCULATION
INTAKE MANIFOLD (EGR) VALVE LIFT SENSOR
Replace if cracked or
if mating surfaces
are damaged.

8 x 1.25 mm GASKETS
21 N-m (2.1 kgf-m, Replace.
EVAP PURGE 15 ibf-ft) '
CONTROL SOLENOID
VALVE
2
- =
A
o)
JAT SENSOR ﬁl’?
‘)

5x 0.8 mm
6 N-m (0.6 kgf-m,
4

tbf-ft})
MAP SENSOR

O-RING
Replace.

ORING §
Replace. \

S,
8 x 1.25 mm < 9
22 N-m (2.2 kgf-m, P
16 Ibf-ft) I .
1AC VALVE 8 x 1.25 mm
20 N-m (2.0 kgf-m,
GASKET 14 1bf-ft)
Replace.
O-RING
Replace.
INTAKE MANIFOLD COVER
BRACKET y
8 x 1.25 mm
24 N-m (2.4 kgf-m,
17 Ibf-ft) 8 x 1.25 mm
23 N-m {2.3 kgf-m,
17 Ibf-ft)

6 x 1.0 mm
5 Nem (0.5 kgf-m, 4 Ibf-ft)

THROTTLE BODY




Exhaust Manifold

— Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

CAUTION:

® Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

D16Y2 engine:
HEATED OXYGEN

SENSOR (HO2S)
44 N-m {4.5 kgf-m,

33 Ibf-ft}
EXHAUST MANIF
34";-‘3:5(2".? kgf-m, gE”:"—Z%C;"?"G NUT GAgxlsjf MFOLD

. x 1. Replace.

17 Ibt-ft) 31 N-m (3.2 kgf'm, eplace
23 ibf-ft}
Replace.

Vs
'.;‘J)w ; S

17 lbf-ft}

/

COVER

EXHAUST MANIFOLD

EXHAUST MANIFOLD
BRACKET

COVER
10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 ibf-ft)

8x 1.25 mm
24 N-m (2.4 kgf-m,




e

i TWC inspection:
D15Z3 engine:

Make a visual check for plugging, melting
or cracking of the catalyst.

8 x 1.25 mm
24 N-m {2.4 kgf-m, HO2S

17 Ibf-ft) 44 N-m (4.5 kgf-m,
33 Ibf-ft)

et

um[ﬁiﬁ

COVER

10 x 1.25 mm
31 N-m (3.2 kgf-m,
23 Ibf-ft)

6 x 1.0 mm
11 N-m (1.1 kgf-m,

GASKET \3 : =
Replace. ™™
8 Ibf-ft)

y )
) dg
\ " = ‘ Replace.

SELF-LOCKING NUT
8x 1.25 mm

31 Nem (3.2 kgf-m,
23 ibf-ft)

Replace.

— EXHAUST MANIFOLD
K e
X)

fo”

THREE WAY CATALYTIC
CONVERTER (TWC)
Ingpection as shown above.

8x 1.25 mm
24 N-m {2.4 kgf-m,
17 Ibf-ft)

{cont’d)
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Exhaust Manifold

— Replacement (cont’d)

NOTE: Use new gaskets and self-locking nuts when reassembling.

CAUTION:

® Check for folds or scratches on the surface of the gasket.
@ Replace with a new gasket if damaged.

D16Y3, D14A2 engines:

EXHAUST MANIFOLD

OXYGEN SENSOR
44 N-m (4.5 kgf-m,
33 Ibf-f1)

GASKET
Replace.

SELF-LOCKING NUT
8 x 1.25 mm

31 N-m (3.2 kgf-m, 23 Ibf-ft)
Replace.

8x 1.25mm

24 Nem (2.4 kgf-m, EXHAUST MANIFOLD
17 bf-ft) BRACKET

10 x 1.25 mm

44 N-m (4.5 kgf-m.

33 Ibf-ft)




Exhaust Pipe and Muffler

IS

— Replacement

D16Y2, D16Y3 engines:

8x 1.25 mm

22 N-m (2.2 kgf-m,
16 Ibf-ft)

Replace.

Tighten the flange nuts
in steps, alternating
side-to-side.

SELF-LOCKING NUT
33 N'm (3.4 kgf-m,

Tighten the flange nuts in steps,
alternating side-to-side.

GASKETS
Replace.

EXHAUST PIPE A
(D16Y2 engine)

SELF-LOCKING NUT

10 x 1.25 mm

54 N-m (5.5 kgf-m, 8 x 1.25 mm

40 lbf-ft) 16 N-m (1.6 kgf-m,
Replace.

12 tbf-ft)

NOTE: Use new gaskets and self-locking nuts when reassembling.

25 ibf-ft) Reol
Replace. eplace.
EXHAUST PIPE B
TWC .
1.25 mm / Inspection, page 9-9
22 N-m (2.2 kgf-m, 16 Ibf-ft)
Replace.
Tighten the flange nuts
8 x 1.25 mm in steps, alternating
16 Nem (1.6 kgb-m.— 4o 15 side.
12 Ibf-ft) ’
GASKETS /‘
Replace. M ®\
8 x 1.25 mm Q{@ GASKET
22 N-m (2.2 kgf-m, ®‘ - Replace.
16 Ibf-ft) S <
Replace.

6 x 1.0 mm
9 Nem (0.9 kgf-m,
7 Ibf-ft)

HEAT SHIELD

MUFFLER

EXHAUST PIPE TIP

GASKET

SELF-LOCKING NUT

8 x 1.25 mm

18 N-m (1.8 kgf-m,
EXHAUST PIPE A 13 Ibf-ft)
(D16Y3 engine) Replace.

SELF-LOCKING NUT
10 x 1.25 mm

54 N-m {5.5 kgf-m,
40 Ibf-ft)

Replace.

SELF-LOCKING NUT
8 x 1.25 mm

18 N-m {1.8 kgf-m,
13 Ibf-ft)

Replace. {cont’d)
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Exhaust Pipe and Muffler

— Replacement (cont’d)

NOTE: Use new gaskets and self-locking nuts when reassembling.

D1523 engine:

6 x 1.0 mm
9 N-m (0.9 kgf-m,
HEAT SHIELD 7 bf-ft) MUFFLER

EXHAUST PIPE TIP

8 x 1.25 mm
22 N-m (2.2 kgf-m,

16 Ibf-ft)

Replace.

Tighten the flange nuts
in steps, alternating
side-to-side.

GASKET
Replace.

EXHAUST PIPE B

8 x 1.25 mm
GASKET 16 N-m (1.6 kgf-m, 12 ibf-ft)

Replace.

' - GASKET
EXHAUST PIPE A AN Replace.
8 x 1.25 mm
22 Nm {2.2 kgf-m,
SELF-LOCKING NUT I;‘ig lll;fcoﬂl
10 x 1.25 mm T.p e. a )
54 N-m (5.5 kgf-m, lghten_the flange nuts in steps,
40 1bf-ft) . alternating side-to-side.
Replace. 8 x 1.25 mm
16 N-m (1.6 kgf-m, SELF-LOCKING NUT
12 tbf-ft) 8 x 1.25 mm
18 N-m (1.8 kgf-m,
13 Ibf-ft)
Replace.




)

D14A2 engine:

6 x 1.0 mm MUFFLER

HEAT SHIELD

9 N-m (0.9 kgf-m,
7 Ibf-ft)

8x 1.25 mm

22 N-m (2.2 kgf-m,

16 1bf-ft}

Replace.

Tighten the flange nuts

in steps, alternating @
side-to-side. é

SELF-LOCKING NUT
10 x 1.25 mm

33 N-m (3.4 kgf-m,
25 Ibf-ft)
Replace.

TWC

/ (-/. ( ‘ » \ ) GASKETS
GASKET ‘ / T s

Replace.
Repiace.

SELF-LOCKING NUT

GASKET
Replace.

EXHAUST PIPE B

EXHAUST PIPE
TP

Inspection as shown beiow.

10 x 1.25 mm
54 N-m (5.5 kgf-m, . - -
40 Ibf-ft)
Replace. SELF-LOCKING NUT TWC Inspection:
8 x 1.25 mm Make a visual check for plugging,
;8 l:l-m (1.8 kgf-m, 13 Ibf-ft} | melting or cracking of the catalyst.
eplace.
8 x 1.25 mm P TWC
22 N-m (2.2 kgf-m, FLASHLIGHT

16 Ibf-f1)

Replace. | \
Tighten the flange nuts in steps, @ﬁj% SR B
alternating side-to-side.
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Hlustrated Index

System is under high pressure when engine
is hot. To avoid danger of releasing scalding coolant, re-

move cap only when engine is cool. g g ;".?n"(‘;"o kgfom
7.2 Ibf-ft)

Total Cooling System Capacity (including heater and
reservoir)

RADIATOR

Blow out dirt from between
M/T: 4.5 ¢ (4.8 US qt, 4.0 Imp qt) core fins with compressed air.
A/T: 4.4 17 (4.6 US qgt, 3.9 Imp qt) RADIATOR CAP If insects, etc., are clogging

it off immediately.

Reservoir capacity: 0.4 ¢ (0.42 US qt, 0.35 Imp qt) radiator, wash them off with
. low pressure water.
CAUTION: When pouring engine coolant, be sure to shut
the relay box lid and not to spill coolant on the electrical @
parts or the painted portion. If any coolant spills, rinse g COOLANT
UPPER S—
RADIATOR HOSE

NOTE:

® Check all cooling system hoses for damage, leaks or
deterioration and replace if necessary.

® Check all hose clamps and retighten if necessary.

® Use new O-rings when reassembling.

TAPPING SCREW RADIATOR FAN
4 N-m (0.4 kgf-m, 3 Ibf-ft)

RADIATOR FAN
SHROUD

LOWER

6 x 1.0 mm L RADIATOR HOSE
4.5 N'-m (0.45 kgf-m, \

3.3 Ibf-ft) \‘ ‘ ‘ DRAIN PLUG

2 ) A L ot
) 3.4 N-m (0.35 kgf-m,
5 2.5 Ibf-ft)
‘ 7 O-RING :
FAN MOTOR ! Replace.
S 2D oW o

S

FAST IDLE
THERMO VALVE
Except D15Z3 engine

IDLE AIR CONTROL

(IAC) VALVE 4 AUTOMATIC TRANSMISSION
‘ FLUID (ATF) COOLER HOSE
\
iy
P B

POSITIVE CRANKCASE

’7(" VENTILATION (PCV) PIPE
\ > _

THERMOSTAT HOUSING

/ CONNECTING
PIPE

HEATER VALVE

BYPASS HOSES

HEATER HOSES
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riy

5. Remove the fan shroud assemblies and other parts

Radiator
— Replacement

1. Drain the engine coolant.

2. Remove the upper and lower radiator hoses, and ATF from radiator.

cooler hoses.
3. Disconnect the fan motor connector. Instali the radiator in the reverse order of removal:
4. Remove the radiator upper brackets, then pull up the

radiator. NOTE:

® Set the upper and lower cushions securely.
® Fill the radiator and bleed the air.

6 x 1.0 mm
9.8 Nem (1.0 kgf-m,
UPPER BRACKET 7.2 Ibf-ftl
AND CUSHION
RADIATOR CAP RESERVOIR HOSE

ATF COOLER

HOSES (A/T)

Refer to section 14

when installing. |

RESERVOIR TANK
UPPER RADIATOR HOSE

6 x 1.0 mm
4.5 Nem (0.45 kgf-m,
3.3 Ibf-ft)

LOWER CUSHION

RADIATOR FAN/SHROUD
ASSEMBLY

LOWER RADIATOR HOSE

FAN MOTOR
CONNECTOR

ATF COOLER
PIPES (A/T)
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Radiator

— Refilling and Bleeding

Removing the radiator cap while the engine
is hot can cause the coolant to spray out, seriously scald-
ing you. Always let the engine and radiator cool down
before removing the radiator cap.

CAUTION: When pouring coolant, be sure to shut the
relay box lid and not let coolant spill on the electrical parts
or the paint. If any coolant spills, rinse it off immediately.

1. Start the engine. Slide the heater temperature con-
trol lever to maximum heat and turn off the engine.
Make sure the engine and radiator are cool to the
touch.

2. Remove the radiator cap.

3. Loosen the drain plug on the bottom of the radiator
and remove the drain bolt on the engine block. Let
the coolant drain out.

ENGINE DRAIN BOLT
28 x 1.0 mm
78 N-m (8.0 kgf-m, 58 Ib#-ft)

RADIATOR
DRAIN PLUG

Remove the reservoir from its holder by pulling it
straight up. Drain the coolant, then put the reservoir
back in its holder.

When the coolant stops draining, apply liquid gasket
to the drain bolt threads, then reinstall the bolt with
a new washer. Tighten it securely.

Tighten the radiator drain plug securely.

Mix the recommended antifreeze/coolant with an
equal amount of water in a clean container.

NOTE:

® Use only HONDA-RECOMMENDED antifreeze/
coolant.

® For best corrosion protection, the coolant concen-
trations must be maintained year-round at 50%
MINIMUM. Coolant concentrations less than 50%
may not provide sufficient protection against cor-
rosion or freezing. '

CAUTION:

® Do not mix different brands of antifreeze/coolant.

® Do not use additional rust inhibitors or anti-rust
products; they may not be compatible with the
recommended coolant.

Radiator Coolant Refill Capacity: Including
reservoir 0.4 £ {(0.42 US qt, 0.35 Imp qt)

M/T: 4.5 ¢ (4.8 US qt, 4.0 Imp qt)

AlT: 4.4 ¢ (4.6 US qt. 3.9 Imp qt)
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8. Pour coolant into the radiator up to the base of the
filler neck.

9. Loosen the bleed bolt on top of the engine. Tighten
it again when coolant comes out in a steady stream
with no bubbles.

BLEED BOLT
9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)

10. Refill the radiator to the base of the filler neck. Put
the cap on the radiator, and tighten it only to the first
stop. Start the engine and let it run until it warms
up (the radiator cooling fan comes on at least twice).

11. Turn off the engine. Check the level in the radiator,
add coolant if needed. Install the radiator cap, and
tighten it fully.:

12. Fill the reservoir to the MAX mark. install the reser-
voir cap.
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Radiator

— Cap Testing
1. Remove the radiator cap, wet its seal with engine
coolant, then install it on the pressure tester.
2. Apply a pressure of 93—123 kPa (0.95—1.25
kgf/cm?2, 14— 18 psi).
3. Check for a drop in pressure.
‘4. If the pressure drops, replace the cap.
RADIATOR PRESSURE TESTER
COMMERCIALLY AVAILABLE
RADIATOR
SMALL ADAPTOR
COMMERCIALLY AVAILABLE
— Testing
1.  Wait until the engine is cool, then carefully remove
the radiator cap and fill the radiator with engine
coolant to the top of the filler neck.
2. Attach the pressure tester to the radiator and apply
a pressure of 93—123 kPa (0.95—1.25 kgffcm?, RADIATOR PRESSURE
14—18 psi) TESTER
: COMMERCIALLY AVAILABLE
3. Inspect for engine coolant leaks and a drop in SMALL ADAPTOR
pressure. COMMERCIALLY AVAILABLE
4. Remove the tester and reinstall the radiator cap.
NOTE: Check for engine oil in the .coolant and/or
coolant in engine oil.
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Thermostat

— Replacement

NOTE: Use new O-rings when reassembling.

PIN

THERMOSTAT
COVER .

GROUND
TERMINAL

THERMOSTAT
HOUSING

THERMOSTAT

Install with pin up. RUBBER SEAL
Replace. g x 1.0 mm

.8 Nem (1.0 kgf-m, 7.2 Ibf-ft)

— Testing

Replace the thermostat if it is open at room temperature.
To test a closed thermostat:

1. Suspend the thermostat in a container of water as
shown.

2. Heat the water and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

CAUTION: Do not let the thermometer touch the
bottom of hot container.

3. Measure lift height of the thermostat when fully
apen.

STANDARD THERMOSTAT

Lift height: above 8.0 mm (0.31 in)
Starts opening: 76—80°C (169—176°F}
Fully open: 90°C (194°F)

THERMOMETER

THERMOSTAT
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Engine Coolant Temperature (ECT) Switch
— Testing

Removing the ECT switch while the engine
is hot can cause the coolant to spray out, seriously scald-
ing you. Always let the engine and radiator cool down
before removing the ECT switch.

NOTE: Bleed air from the cooling system after install-
ing the ECT switch (see page 10-4).

1. Remove the ECT switch from the thermostat hous-
ing (see page 10-9).

2. Suspend the ECT switch in a container of water as
shown. -

THERMOMETER

ECT SWITCH

WATER

3. Heat the water and check the temperavture with a
thermometer.

CAUTION: Do not let the thermometer touch the
bottom of hot container.

4. Measure the resistance between the A and B termi-
nals according to the table.

Terminal
A B
Temperature
Above 196—203°F ~ ~
. {91—-95°C)
Switch
Below 181—189°F
{83—-87°C)
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Water Pump

lllustrated Index

NOTE:

® Use new O-rings and new special bolts when reas-
sembling.

® Use liquid gasket, Part No. 0Y740—99986.

D16Y3. D14A2 engines:

ECT GAUGE
SENDING UNIT

9 N-m (0.9 kgf-m,
7 Ibf-ft)

Apply liquid gasket
to the threads.

BLEED BOLT
10 x 1.25 mm

WATER OUTLET
COVER

ENGINE COOLANT
TEMPERATURE (ECT)
SENSOR

18 N-m (1.8 kgf-m,
13 ibf-ft)

O-RING
Replace.

to mating surface.

O-RING
Replace.

WATER PUMP

6 x 1.0 mm
12 N'm (1.2 kgf-m,
8.7 ibf-ft)

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

ALTERNATOR
ADJUST BRACKET

9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

x 1.0 mm
.8 N-m (1.0 kgf-m,
.2 1bf+ft)

Apply liquid gasket

P16Y2, D15Z3 engines:

BLEED BOLT
10 x 1.25 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

ECT GAUGE
SENDING UNIT

9 N-m (0.9 kgf-m,
7 Ibf-ft)

Apply liquid gasket
to the threads.

6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
- 7.2 Ibf-ft)

ENGINE COOLANT O-RING WATER OUTLET
TEMPERATURE (ECT) Replace. COVER )
SENSOR Apply liquid gasket
18 Nem (1.8 kgf-m, to mating surface.
13 Ibf-ft)

ECT SWITCH
24 N-m (2.4 kgf-m,
17 Ibf-ft)
fo-mus
Replace. =
\\\\\\\ 2
\\\\\ r}‘\m‘l (
N RED
ORRSE
O-RING 6x 1.0 mm
Replace. 9.8 N-m (1.0 kgf-m,
7.2 ibf-ft)

THERMOSTAT HOUSING
ASSEMBLY

CONNECTING
PIPE

O-RING
Replace.

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)
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— Inspection

Water Pump

Remove the timing belt (see page 6-21].

Check that the water pump pulley turns counter-
clockwise.

Check for signs of seal leakage.

NOTE: A small amount of "“weeping”” from the
bleed hole is normal.

BLEED HOLE

BLEED HOLE

— Replacement

1. Remove the timing belt (see page 6-21).

2. Remove the camshaft pulley and the back cover (see

page 6-35).

3. Remove the water pump by removing five bolts.

NOTE: Inspect, repair and clean the O-ring groove
and mating surface with the cylinder block.

O-RING
Replace.

WATER PUMP

6 x 1.0 mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft) ‘ ALTERNATOR
ADJUST BRACKET
10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 ibf-f1)

4. Install the water pump in the reverse order of

removal.

NOTE:
® Keep the O-ring in position when installing.
@ Clean the spilled engine coolant.
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Special Tools

Ref. No Tool Number Description Qty Remarks
® 07LAA—PT50101 Oxygen Sensor Socket Wrench 1
@ O7LAJ—PT3010A Test Harness ) 1
or
07LAJ—PT30100 1
©) 07PAZ—0010100 "SCS Short Connector 1
@ 07406—0040001 Fuel Pressure Gauge Set 1
@®-1 07406—-0040100 Pressure Gauge {n ]
@-2 07406—0040201 Fuel Pressure Hose Assembly (1 Component Tools
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PGM-Fl System

~ Engine Control Module (ECM)

The Maltunction Indicator Lamp
{MIL) never comes on (even for
two seconds) after ignition is
turned on.

[ Turn the ignition switch ON.

<ls the low oil pressure light on?

YES

Try to start the engine.

< Does the engine start?

YES

Turn the ignition switch OFF.

r—

Connect the test harness between
the ECM and connectors (see
page 11-17).

Connect A13 terminal to body
ground.

[ Turn the ignition switch ON.

< s the MIL on?

YES

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

NO [
|

NO

NOTE: If this symptom is intermittent, check for a loose fuse No. 15 BACK
UP LIGHTS (10A) in the under-dash fuse/relay box, a poor connection at ECM
terminal A13, or an intermittent open in the GRN/ORN wire between the ECM
(A13) and the gauge assembly. '

— Replace No. 15 BACK-UP
LIGHTS (10 A) fuse in the
under-dash fuse/relay box.

— Repair open or short in YEL
wire between No. 15 BACK-
UP LIGHTS {10 A) fuse and
gauge assembly.

)
V
W ab3

0000000000000 00000000
0000000000090 00000000 E

A24

3 00000000000
{ 00000000000

i G101 THERMOSTAT HOUSING

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see
page 11-17).

Turn the ignition switch ON.

Measure voltage between body
ground and the following termi-
nals individually: A23, A24..

’ NO Repair open in BLK wire(s) be-
< tween ECM and G101 (located at
> .
Is there less than 1.0 V? thermostat housing) that had
YES more than 1.0 V.

Substitute a known-good ECM

~ and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

— Replace the MIL bulb.

— Repair open in GRN/ORN wire
between ECM (A13) and
gauge assembly.

A13

.
0000000000000 |00000000
0000000000000 | 00000000

00000000000
4 00000000000
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The Malfunction Indicator Lamp
(MIL) stays on or comes on after
two seconds.

|

Press the inertia switch button.

1

Does the MIL remain on?

| ves

~,_No |

} Disconnect the 2P connector from
l the inertia switch.

|

Connect BLK/YEL terminal to
BLK/RED terminal.

.

Intermittent faijl-
ure, system is
0K at this time.

BLK/YEL/KL'

JUMPER WIRE
\_,/

WIRE SIDE OF

FEMALE TERMINALS INERTIA SWITCH

. NO Replace the iner-
Does the MIL remain on? tia switch. . .
YES LHD type is shown, RHD type is symmetrical.
Connect the SCS short connector NOTE:
to the service check connector . . . . .
(see page 11-14). ® When there is no code stored, the MIL will stay on if the service check con-
nector is shorted.
@ |f this symptom is intermittent, check for:
— A loose ECU (ECM) fuse (15 A) in the under-hood fuse/relay box
— A loose FUEL PUMP fuse {15 A) in the under-dash fuse/relay box
— An intermittent short in the BRN wire between the ECM (D4) and the
service check connector
— An intermittent open in the BLK wire between the service check con-
', Turn the ignition switch ON. ] nector and G401
— Anintermittent short in the GRN/ORN wire between the ECM (A13) and
the gauge assembly.
— Anintermittent short in the YEL/WHT wire between the ECM (D19) and
the MAP sensor
— An intermittent short in the YEL/BLU wire between the ECM {D20) and
the TP sensor or EGR valve lift sensor (D1523 engine)
Does the MIL indicate any Di- YES Go to self-diagnostic procedures
agnostic Trouble Code (DTC)? {see page 11-16).
NO o
OCO00000000000 ) 00000000 kS & 00000000000
Remove the SCS short connector 0000000000000 00000000 EE ] 09000000000
from the service check connector. ¥
D4 (+)
Turn the ignition switch OFF.
L Try to start the engine. T
T Connect the test harness between
YES the ECM and connectors (see
< Did the engine start? page 11-17).
NO }
Turn the ignition switch ON.
% (cont’d)

{To page 11-24)

{To page 11-24)
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PGM-FI System

— Engine Control Module (ECM) (cont’d)

{From page 11-23)

Inspect ECU (ECM) {15 A) fuse in
the under-hood fuse/relay box.

(From page 11-23)

Measure voltage between D4 (+)
terminal and body ground.

~— Repair open in BLK wire be-
tween service check connector
and G401.

< is the fuse OK? Y

YES

Inspect the FUEL PUMP (15 A)
fuse in the under-dash fuse/relay
box.

NO

— Repair short in YEL/WHT wire
between ECU (ECM) (15 A)
fuse and PGM-FI main relay.

— Replace ECU (ECM) {15 A)
fuse.

* NOTE: After repair, disconnect the SCS Short
Connector, test drive the car, and recheck the
MIL for a code.

< Is the fuse OK?

YES

\NO

— Repair short in BLK/YEL,
BLK/RED wire between under-
dash fuse/relay box and PGM-
Fl main relay.

— Replace FUEL PUMP (15 A) fuse.

[ Turn the ignition switch ON.

|

Disconnect the 3P connector of
each sensor one at a time:

* MAP sensor

* TP sensor

« EGR valve lift sensor (D1523

engine)
1

< Does the MIL remain ON?

| ves

Turn the ignition switch OFF.

l

Connect the test harness.

Disconnect the °‘D‘’ connector
from the ECM only, not the main
wire harness (see page 11-17).

!

(To page 11-25)

NO

Substitute ' a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

Replace the sensor that caused
the light to go out.

NO

YES Connect the SCS short
< Is there approx. 5 V? | connector to service
check connector.
NO
Repair short to body ground in
BRN wire between the ECM (D4) Measure voltage be-
and service check connector. tween D4 (+) terminal
and body ground.
— Repair apen in BRN wire be-
tween ECM (D4) and service
check connector. YES

Is there approx. 5 V? >

NO

Remove the SCS short
connector from the
service check con-
nector.

Turn the ignition switch
OFF.

Disconnect ‘A’ con-
nector from the ECM.

Turn the ignition switch
ON.

Is the MIL ON? >

YES

Repair short to body
ground in GRN/ORN
wire between the ECM
{A13) and MIL.
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&
{From page 11-24) Dl‘l9
0000000000000 00000000 Ei OOOOOOOOO¢O
0000000000000 [O00O0OOO00 kL 00000000000

Check for continuity between
body ground and D18, D20 ter-
minals.

< Is there continuity?

NO

Reconnect all the sensor con-
nectors.

Reconnect the *’D”’ connector to
the ECM.

Turn the ignition switch ON.

Measure voltage between A26
(~) and the following: B1 (+) and
A25 (+).

< is there battery voitage?

YES

Measure voltage between body
ground and the following termi-
nals individually: A23, A24, A26,
B2.

<<: Is there less than 1.0 V?

YES

Substitute a known-good ECM
and recheck. f symptom/indica-
tion goes away., replace the origi-
nal ECM.

YES

NO

NO

— Repair short to body ground in
YEL/WHT wire between ECM
{D19) and MAP sensor.

— Repair short to body ground in
YEL/BLU wire between ECM
{D20) and TP sensor or EGR
valve lift sensor.

D20

1 !
A25 (+) B1 (+)

0000000000006 [do000000 FEFGEk
©00000000000¢ | 00000000 }HERERE:

00000000000

']foooooooooo

D A26l(-)

=/

— Repair open in YEL/BLK wire
between ECM (A25, B1) and
PGM-Fl main relay.

— Check PGM-Fl main relay and
wiring connectors at PGM-Fi
main relay (see page 11-89).

<

—_—
A23

0000000000060 00000000 [
000000000009 ¢ | 90000000 FHGROGE

4 00000000000
00000000000

A26
A24

— Repair open in BLK wire be- A

tween ECM (A23, A24) and
G101 (located at thermostat
housing)}.

— Repair open in BRN/BLK wire
‘between ECM. (A26, B2) and
G101.
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PGM-FI System

- Econo Indicator (D15Z3 engine)

The ECONO indicator’s purpose is to get better fuel economy. it does this by lighting to inform of the most economical
driving operation.

Inspection of the Econo Indicator
system.

Turn the ignition switch ON.

Is the Econo indicator on when NO

the ignition switch is first turned Turn the ignition switch OFF.
ON for two seconds? J
YES

Inspect No. 12 ACG {IG) {15 A)
{with SRS: No. 24 ACG {IG)
(15 Al] fuse in the under-dash
fuse/relay box.

NO ~ Repair short in BLK/YEL wire
< Is the fuse OK? between No. 12 ACG (IG} (15
YES A) [with SRS: No. 24 ACG (IG)
(15 A}] fuse and gauge
assembly.
— Replace No. 12 ACG (IG) (15
Connect the test harness ‘D’ con- A) [with SRS: No. 24 ACG (IG)
nector to the main wire harness (15 A)] fuse.
only, not to the ECM (see page

11-17)

1

Connect D18 terminal to body
ground.

Turn the ignition switch ON.

. NO
< Is the Econo Indicator on? P — Replace the Econo Indicator
bulb.
YES — Repair open in BLK/YEL wire

between No. 12 ACG (IG) (15

. A) [with SRS: No. 24 ACG (IG)
Sub e a known-good E.c M {15 A)] fuse and gauge
~ and recheck. If symptom/indica- assembly.
tion goes away, replace the origi- — Repair open in PNK/GRN wire
nal ECM. between gauge assembly and
ECM (D18).

¥ 00000000000
00000000 Q00
1

D18

0000000000000[00000000 i
0000000000000 00000000

(To page 11-27}
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(From page 11-26)

wo seconds? Turn the ignition switch OFF.

Cs the Econo Indicator off after \ NO
1

YES l
Disconnect the ‘‘D’* connector
Start the engine. Hold the engine from the ECM.
at 3,000 rpm (min—1) with no [
load (M/T in neutral) until the radi-
ator fan comes on, then let it idle. Turn the ignition switch ON.
YES Repair short in PNK/GRN wire
' < is the Econo Indicator on? —| between gauge assembly and
. ECM (D18).
NO

Substitute a known-good ECM
and recheck. I symptom/indica-
tion goes away, replace the origi-
nal ECM.

Substitute a known-good ECM

<Is the Econo Indicator off wherx NO and recheck. If symptom/indica-

the engine speed at the idle? tion goes away, replace the origi-
VES nal ECM.

Road test with the transmission in
3rd gear, hold the engine speed at
2,500 rpm (min-1).

Substitute a known-good ECM
< Is the Econo Indicator on? NO — a_nd recheck. If symptom/ nd'f:a.'
tion goes away, replace the origi-

YES nal ECM.

Econo Indicator System is OK.

11-27



PGM-Fl System

— Oxygen Sensor (02S) [D16Y3, D14A2 engines]

-@_ =z Z The Malfunction Indicator Lamp (MIL)} indicates Diagnostic Trouble Code (DTC) 1: A problem in
<77 N 777 ™ the Oxygen Sensor (02S) circuit.

The Oxygen Sensor (02S) detects the oxygen content in the exhaust gas and signals the ECM. in operation, the ECM
receives the signals from the sensor and varies the duration during which fuel is injected. The 02S is'instalied in exhaust
manifold.

ZIRCONIA
EXHAUST GAS |
ATMOSPHERE VOLTAGE (VI 4 STOICHIOMETRIC

T AR-FUEL RATIO
o~ .

PLATINUM
L‘.

RICH — AIR- — LEAN
FUEL
RATIO

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-14),
code 1 is indicated.

|

Do the ECM Reset Procedure (see
page 11-15).

1

Inspect fuel pressure (see page
111-80).

v NO Fuel S S
. Go to Fuel Supply System (see
?
< Is it normal? 11-74).

YES

Start the engine. Hold the engine
at 3,000 rpm (min=1) with -no
load (A/T in @ or [ﬂ position,
M/T in neutral} until the radiator
fan comes on, then let it idle for
at least one minute,

l

Connect the SCS short connector
to the service check connector
{see page 11-14},

1

Starting at 1,600 rpm {min~7),
accelerate using wide open throt-
tle for at least 5 seconds. Then
decelerate for at least 5 seconds
with the throttle completely
closed.

L . : Intermittent failure, system is OK
< Does the MIL blink and does it NO |  at this time. Check for poor con-

indicate code 1? nections or loose wires between

the 02S and the ECM.

[ves
{To page 11-29)
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{From page 11-28)

Disconnect engine wire harness
from the O2S.

I

Hold the engine at 3,000 rpm
{min~1) with no load (A/T in
or [E position, M/T in neutrai) un-
til the radiator fan comes on, then
let it idle for at least one minute.

L

Open the throttle wide open, then
quickly release it.

!

Measure voltage between the
connector terminal and body
ground.

1

Is voltage above 0.6 V at wide
open throttie and below 0.4 V
when the throttie is quickly
released?

YES

Turn the ignition switch OFF.

I

Reconnect the engine wire har-
ness to the 02S.

-

Connect the test harness between
the ECM and connectors (see
page 11-17).

1

Restart the engine. Hold the en-
gine at 3,000 rom (min~") with
no foad (A/T in orlf_l position,
M/T in neutral) until the radiator
fan comes on, then let it idle for
at least one minute.

[

Open the throttle wide open, then
quickly release it.

I

Measure voltage between D14
{+) terminal and A26 (-)
terminal.

I

Is voitage above 0.6 V at wide )
open throttle and below 0.4 V
when the throttle is quickly
released?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

028

44 N'm
(4.5 kgf-m,
33 Ibf-ft)

OXYGEN SENSOR
SOCKET WRENCH
07LAA—PT50101

Replace the 02S.

TERMINAL SIDE OF
MALE TERMINAL

DIGITAL CIRCUIT
TESTER

Commercially available
or 07411 -0020000

O000000000O0O0[0CO000000
0000000000006 | 00000000

3] 00000000000
4 00000090000

T
1\26l (=)

D14(+)
—

Repair short or open in WHT/RED
wire between ECM (D14) and
02s.
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PGM-Fl System

— Heated Oxygen Sensor (HO2S) [D16Y2 engine]

_D@ ~ >r+C The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in
<~ T~ the Heated Oxygen Sensor (HO2S) circuit.

The Heated Oxygen Sensor {(HO2S) detects the oxygen content in the exhaust gas and signals the ECM. In operation,
the ECM receives the signals from the sensor and varies the duration during which fuel is injected. To stabilize the sen-
sor’s output, the sensor has an internal heater. The HO2S is installed in exhaust manifold.

SENSOR
] TERMINALS
ZIRCONIA TN _
ELEMENT O VOLTAGE (V) A} i STOICHIOMETRIC

\T AIR-FUEL RATIO
rd

—

HEATER
TERMINALS RICH — AIR- — LEAN
r FUEL
— The ML has been reported on. RATIO

— With the SCS short connector
connected (see page 11-14),
code 1 is indicated.

-
Do the ECM Reset Procedure (see
page 11-15).

T

Start the engine. Hold the engine
at 3,000 rpm {(min—") with no
load (M/T in neutral) until the radi-
ator fan comes on, then let it idle
for at least one minute before road
testing.

—

Connect the SCS short connecior
to the service check connector
{see page 11-14).

T

Road test with the 4th gear.

Starting at 1,600 rpm {min~1!),
accelerate using wide open throt-
tle for at least 5 seconds. Then
decelerate for at least 5 seconds
with the throttle completely

closed.
L - intermittent failure, system is OK
Does the MIL blink and does it NO at this time. Check for poor con-
indicate code 1? / nections or loose wires between
the HO2S and the ECM.
YES
Inspect fuel pressure {see page
11-80).
NO Go to Fuel Supply System (see
i ?
< Is it normal? page 11-74).

YES
(To page 11-31)
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&
(From page 11-30}
) TERMINAL SIDE OF
‘ MALE TERMINALS
Turn the ignition switch OFF.
Disconnect the HO2S connector J
and connect No. 3 (+) terminal to ~———
No. 4 {—) terminal with a battery.
L EN OXYGEN
Start the engine. | /SENSOR
3 SOCKET WRENCH

L

After two minutes, measure vol-
tage between No. 1 {+) terminal
and No. 2 (—) terminal.

1

Is the voltage above 0.6 V at
wide open throttle to 4,500
rpm (min~') and below 0.4 V
when the throttle is quickly
released from 4,500 rpm

{min-"?
|ves

. Turn the ignition switch OFF,

1

Connect the HO2S connector to
engine wire harness.

|

Connect the test harmess between
the ECM and connectors (page

11-17).
|

Restart the engine. Hold the en-
gine at 3,000 rpm {min—') with
no load (M/T in neutral) until the
radiator fan comes on, then let it

]

Measure voltage between D14
{+) and A26 (—) terminal.

|

Is the voltage above 0.6 V at
wide open throttle to 4,500
rpm (min~?') and 0.4 V when
the throttle is quickly released
from 4,500 rpm (min~)?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

DIGITAL CIRCUIT TESTER
Commercially available or 07411 —0020000

NO

Replace the HO2S.

~ 07LAA—PT50101

HO2S .
44 N-m (4.5 kgf-m, 33 Ibf-ft)

0000000000000 00000000
0000000000000 }00000000 %

] 00000000000
000000Q0000

A26 ()

D1Z:(+)

NO Repair short or open in WHT/RED
wire between ECM (D14} and
HO2S.
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PGM-Fl System

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-14),
code 41 is indicated.

I

Do the ECM Reset Procedure {see
page 11-15).

-

Start the engine.

cate code 41?

YES

_ Heated Oxygen Sensor (HO2S) Heater [D16Y2 engine]

HO2s
44 N-m (4.5 kgf-m, 33 Ibf-ft)

TERMINAL SIDE OF
MALE TERMINALS

Intermittent failure, sys-
tem is OK at this time
(test drive may be

<Is the MIL on and does it indi-> NO

Turn the ignition switch OFF.

I

Disconnect the 4P connector from
the HO2S.

1

Measure resistance between ter-
minals 3 and 4 on the HO2S.

|
Is there 10—40 Q?

YES

Check for continuity to body
ground on 3 and 4 terminals of the
HO2S individually.

1
< Is there continuity?

NO

Check for continuity between ter-
minal 4 and terminais 1 and 2 of
the HO2S individually.

1

Q Is there continuity?

NO

Turn the ignition switch ON.

]

At the engine wire harness, meas-
ure voltage between YEL/BLK {+)
terminal and ORN/BLK ({-)
terminal.

|
< Is there battery voltage?

nec v).

Check for poor connec-
tions or loose wires be-
tween HO2S and ECM.

Dl

GITAL CIRCUIT TESTER

i
:@: :j The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in
=== -7~ the Heated Oxygen Sensor (HO2S) Heater circuit.

Commercially available or 07411 —0020000

OXYGEN
SENSOR

YEL/BLK (+) ORN/BLK (~)
7

NO
Replace the HO2S.
YES
Replace the HO2S.
WIRE SIDE OF
FEMALE TERMINALS
YES
Replace the HO2S.
YES

DIGITAL CIRCUIT TESTER
Commercially available
or 07411--0020000

SOCKET WRENCH
O07LAA—PT50101

%No

{To page 11-33)

Turn the ignition switch OFF.

T

{To page 11-33)
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(From page 11-32)

Y

Measure voltage between YEL/
BLK (+) terminal and body
ground.

' NO
< Is there battery voltage? >———\

Tves

Turn the ignition switch OFF.

I

Reconnect the 4P connector to
the HO2S.

Connect the test harness A’
connector to the main wire har-
ness only, not the ECM (see page
11-17).

l Turn the ignition switch ON.

Measure voltage between A6 (+}
terminal and A23 (-) terminal.

Repair open in YEL/BLK wire be-
tween HO2S and PGM-FI main
relay. :

Repair short in ORN/BLK wire be-
tween ECM (A6} and HOZ2S.

YES

* Monitor over a § minute period unless
the current drops below 0.1 A im-
mediately.

Replace the HO2S.

T

YES

(From page 11-32)
1

Disconnect the ‘“A’* connector
from the ECM.

[
Turn the ignition switch ON. J

[

~ Atengine wire harness, measure
voltage between YEL/BLK { +) ter-
minal and ORN/BLK (—) terminal.

Is there battery voltage? >

Tho

Turn the ignition switch OFF.

[

Reconnect the HO2S connector. J

l

Connect the test harness "“A*’
connector to the main wire har-
ness only, not the ECM (see page
11-17).

1

; Connect an ammeter between ter-

minals A6 (+) and A26 (-).
1

Turn the ignition switch ON. }

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-

L

Is the current less than
0.1 A?*

\

NO

< is there battery voltage?

YES

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

Repair open in ORN/BLK wire be-
tween ECM (A6) and the HO2S.

nal ECM.
A23 (-)
OOOOOOOOOOOéO Q0000000 00000000000
00}0000000000 00000000 3 00000000000
A6 (+)
NO
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PGM-FI System

— Heated Oxygen Sensor (HO2S) [D1523 engine]

~ ! e . . . . . -
,@: :-_ The Malfunction Indicator Lamp (MiL) indicates Diagnostic Trouble Code {(DTC) 48: A problem in
=7\ <7~ the Heated Oxygen Sensor (HO2S) circuit.

The Heated Oxygen Sensor (HO2S) operates over a wide air/fuel range. The HO2S is installed in exhaust mainfold.

SENSOR
ELEMENT

— The MIL has been reported on.

— With service check connector
jumped (see page 11-14), code
48 is indicated.

I

Do the ECM Reset Procedure {see
page 11-15).

{ Start the engine.

Is the MIL on and does it NO
indicate code 48?

'HEATER
TERMINALS

Road test with the transmission in
3rd gear. Hold the engine speed
at 1,500 rpm (min~1).

| SENSOR
TERMINALS

for at least three minutes.

YES l Intermittent failure, system is OK
L . at this time (test drive may be
Turn the ignition switch OFF. J Is the MIL on and does it NO |  necessary).
indicate code 48? Check for poor connections or
loose wires between HO2S and
With the ignition switch OFF, wait YES ECM.

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see
page 11-17).

Connect the test harness between
the ECM and connectors (see
page 11-17).

Turn the ignition switch ON.

1

Measure voltage between D8 (+)
terminal and D22 (~) terminal.

< Is there more than 0.5 V?

YES

s there more than 5.0 V?

Go to wire harness
open check:

ECM (D14) terminal
and HO2S (see page
11-37.

NOTE: Use DIGITAL MULTIMETER
Commercially
available or 07411 —-002000

Q000000000000
0000000000000

{ 00000000000
4 0000000000

00000000
Q0000000

Go to wire harness

NO short check:
D ECM (D8) terminal

and the HO2S
(see page 11-37).

D8 (+) D22 (-)

%YES

{To page 11-35)

(To page 11-35}
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(From page 11-34)

Measure voltage between D16
(+) terminal and D22 (-)

(From page 11-34)

Disconnect the 8P connector from
the HO2S.

between D8 (+1}
2 {~) terminal.

Measure voltage
terminal and D2

Is there more than 5.0 V? >

NO

terminal.
|
YES
Repiace the HO2S.
0000000000000 | 00000000 00000000000
0000000000000 ]00000000 00000000000

NO
Is there more than 0.5 V? Y D

YES

D8 (+) D22 (~)
Go to wire harness
short check:
ECM (D16) terminal

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

and HO2S
{see page 11-37).

Q000000000000
0000000000000

00000000
00000000

CO0C0000000
OO000000000Q

I

between D3 (+)
2 {—) terminal.

Measure voltage
terminal and D2

D16 (+} D22 (—

D3i+) :

0000000000000
0000000000000

l

00000000000
00000000000

00000000
00000000 §

*a
D22 {-}
[

~_ NO

Is there 0.3—4.9 \V?

C

NO
Is there more than 4.9 V? >———D

YES

YES

Turn the ignition switch OFF.

Start the engine. Hold the engine

at 3,000 rpm (min~'} with no
load (M/T in neutral) until the radi-
ator fan comes on, then let it idle.

Disconnect the 8P connector from

the HO2S.

Turn the ignition switch ON.

{To page 11-36)

\Z

(To page 11-36)

)

Go to wire harness
open check:

ECM (D3} terminal
and the HO2S

(see page 11-37).

{cont’d)
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PGM-FI System

~ Heated Oxygen Sensor {(HO2S) Heater [D15Z3 engine]

:@: _: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in
A== -7~ the Heated Oxygen Sensor (HO2S) Heater circuit.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-14},
code 41 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

Start the engine.

Intermittent failure, system is OK
at this time (test drive may be
Is the MIL on and does it NO necessary).
indicate code 41?7 / Check for poor connections or
foose wires between HO2S and OXYGEN SENSOR
YES ECM. SOCKET WRENCH
OIGITAL O7LAA—-PT50101
Turn the ignition switch OFF. MULTIMETER
Commercially

available or
07411—0020000

—

Disconnect the 8P connector from
the HO2S. O
Measure resistance between ter- TERMINAL SIDE OF
minals A and B on the HO2S. MALE TERMINALS
NO 45 N-m
( Is there 2— 13 O? Replace the HO2S. {4.5 kg-m, 33 Ib-ft)

YES

Check for continuity 10 body
ground on each terminal on the
HO2S.

YES T
( Is there continuity? Replace the HO2S.

NO

Check for continuity between ter-
minal A and terminals C—H in-
dividually.

YES
( Is there continuity? |  Replace the HO2S.

NO
(To page 11-39)
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&

(From page 11-38) OXYGEN

SENSOR
SOCKET WRENCH
07LAA—PT50101

Start engine and keep engine rpm ORN/BLK (+)
at idle.

Measure voltage between ORN/
BLK (+) terminal and body

ground. WIRE SIDE OF HO2S
FEMALE TERMINALS 44 N-m (4.5 kgf-m, 33 Ibf-ft}
YES | Measure voltage ORN/BLK (+)
< Is there approx. 7 V2 terminal and BLK (-} terminal.
NO
. ! NO Repair open in BLK wire between
Turn the ignition switch OFF. ( Is there battery voitage? the HO2S and G101 (located at
- thermostat housing).
YES

Connect the test harness between
the ECM and connectors. Discon-
nect ‘A" connector from the
ECM only, not main wire harness
(see page 11-17).

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

O0O0OO00O000000 00000000 Q0000000000
00QO0000000000 ] 00000000 ERORVITY 00000000000
)
A6
Check for continuity between A6
terminal and body ground.

YES Repair short in ORN/BLK wire be-

Is there continuity? tween ECM (A6) and the HO2S.

NO

Check for continuity ORN/BLK
wire between ECM (A6) and the
HO2S.

) L YES l Repair open in ORN/BLK wire be-
< Is there continuity? tween ECM (A6) and the HO2S.

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM. :
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PGM-FI System

— Manifold Absolute Pressure (MAP) Sensor

__E@_ _Ej The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical
A== -7~ problem in the Manifold Absolute Pressure (MAP) Sensor circuit. :

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM.
SENSOR OUTPUT
UNIT ~ N " VOLTAGE
' - : w 3.5}
3.0
2.5
20
1.5
1.0
0.5

— The MIL has been reported on. ° L5 _, 10, 15 20 25 | 30 (in. Hg) GAUGE

— With the SCS short connector 100 200 300 400 500 600 700 (mm Hg) READING
connected (see page 11-14),
code 3 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

Start the engine and allow it to
idle.

Intermittent failure, system is OK

at this time (test drive may be
Is the MIL on and does it indi- NO | necessary).
cate code 3? Check for poor connection or

loose wires between MAP sensor
YES and ECM.

MAP SENSOR

Turn the ignition switch OFF.

Disconnect the 3P connector from
the MAP sensor.

Turn the ignition switch ON.

WIRE SIDE OF
Measure voltage between YEL/

WHT (+) terminal and body

ground.
YEL/WHT (+ WHT/YEL (+
YES Measure voltage between YEL/ ) IYEL {+)
< Is there approx. 5 V? WHT (+) terminal and GRN/WHT
{—) terminal. : GRN/WHT (~)
NGO %
{To page 11-41) {To page 11-41)

FEMALE TERMINALS
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(From page 11-40)

v
|

(From page 11-40})

NO Repair open in GRN/WHT wire be-
Turn the ingition switch OFF. < is there approx. 5 V? tween ECM (D21} and the MAP
sensor.
YES
Connect the test harness ‘D"’ Measure voltage between WHT/
connector to the ECM only, not to YEL (+) terminal and GRN/WHT
the main wire harness (see page {—) terminal.
11-17).
NO
< is there approx. 5 V?
Turn the ignition switch ON.
YES
‘ Turn the ignition switch OFF. Turn the ignition switch OFF.
Measure voitage between D19
(+) terminal and D21 (-)
terminal.
Reconnect the 3P connector to
the MAP sensor.
NO
) ( Is there approx. 5 V?
YES Connect the test harness between Connect the test harness ‘‘D”
the ECM and connector (see page connector to the ECM only, not to
Repair open in YEL/WHT wire be- 11-17). the main wire harness (see page
tween ECM {D19) and the MAP 11-17).
sensor.
Turn the ignition switch ON.
Substitute a known-good ECM
and recheck. If symptom/indica- ; 017 Turn the ignition switch ON.
tion goes away, replace the origi- Measure voltage between D1
nal ECM. {(+] terminal and D21(-)
terminal.
NO
L Replace the MAP sensor. Is there approx. 3 V? >
YES
Substitute a known-good ECM Measure voitage between D17
and recheck. If symptom/indica- (+) terminal and D21 (—)
tion goes away, replace the origi- terminal.
nal ECM. :
_Repair open or shortin WHT/YEL | YES
wire between ECM (D17) and the Is there approx. 5 V? >
MAP sensor. ’
NO
Substitute a known-good ECM
and recheck. Iif prescribed voltage
is now available, replace the origi-
nal ECM.
D17 (+) D21 (-}
0000000000000 [ 00000000 Ei 00000000000
0000000000000 | 00000000 FHCRENL] 00000000000
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PGM-FI System

— Manifold Absolute Pressure (MAP) Sensor:

~ 4 —“ ~_'_ .~ The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC} 5: A mechanical
:: “[.I]‘ problem (vacuum leak) in the Manifold Absolute Pressure {MAP) Sensor System.
I

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM.

— The MiL has been reported on.

— With the SCS short connector
connected {see page 11-14),
code 5 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

Start the engine and keep engine
speed at 2,000 rpm {(min~ ") for
one minute with the manua! trans-
mission in neutral (A/T: E] or E
position).

r — Intermittent failure, system is

OK at this time (test drive may
Is the MIL on and does it indi- NO | be necessary).
cate code 57 -~ Check vacuum connections.

— Make sure all connectors are

YES secure. %

Turn the ignition switch OFF.

T—
Remove the MAP sensor from /
e

throttle body. - )
/ VACUUM PUMP/
// h’ ) GAUGE

Connect a vacuum pump to the
MAP sensor and apply vacuum.

g Does it hold vacuum? NO | Repiace the MAP sen-
sor. PORT

YES

Disconnect the vacuum pump
from the MAP sensor.

Start the engine.

Put your finger over the MAP sen-
sor port on the throttle body.

l

(To page 11-43})
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{From page 11-42)

< Is there manifold vacuum?

YES

[ Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see
page 11-17).

Turn the ignition switch ON.

Measure voltage between D17
(+) terminal and D21 (-} ter-
minal.

< Is there approx. 3 V?

YES

Install the MAP sensor.

Start the engine and allow it to
idle.

< Is there approx. 1 V?

YES

Substitute a known-good ECM
and recheck. f symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

NO

NO

Remove restriction from throttle
body.

D17 (+) D21 ()
4l

00000000000
00000000000 P

Q000000000000
0000000000000

Replace the MAP sensor.

Replace the MAP sensor.
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PGM-Fl System

— TDC/CKP/CYP Sensor

~____ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 4: A problemvin
“‘[:ICIJ:]— :@: the Crankshaft Pasition {CKP} Sensor circuit.

<_t . The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 8: A problem in
"@‘ :: the Top Dead Center (TDC) Sensor circuit.
~~——~ The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code {DTC) 9: A problem in
‘@- :E?]: the Cylinder Position {CYP) Sensor circuit.
The CKP Sensor determines timing for fuel injection and ignition of each cylinder and also detects engine speed. The

TDC Sensor determines ignition timing at start-up (cranking} and when crank angle is abnormal. The CYP Sensor detects
the position of No. 1 cylinder for sequential fuel injection to each cylinder.

ROTOR
DISTRIBUTOR SHAFT
& =
| o
— The MIL has been reported on. 1
— With the SCS short connector _—,{K }
connected (see page 11-14), [
code 4, 8 and/or 9 are in- »
. S
dicated. :
Do the ECM Reset procedure (see cyp CKP TOC SENSOR
page 11-15). SENSOR SENSOR ROTOR
ROTOR ROTOR
( Start the engine. 1

Intermittent failure, system is OK

at this time (test drive may be nec-
Is the MIL on and does it in- NO essary).
dicate code 4, 8 and/or 97 Check for poor connections or

ioose wires between TDC/CKP/
YES CYP Sensor and ECM.

Turn the ignition switch OFF.

DISTRIBUTOR

Disconnect the 8P connector from
the TDC/CKP/CYP sensor.

{To page 11-45) WIRE SIDE OF
FEMALE TERMINALS
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&
(From page 11-44)
* .
. ENSOR M WIRE
Measure resistance between ter- SENSOR | DTC TERMNA,_ TE:,\C,"NAL COLOR
minals of the indicated sensor. 2 B1S BLUIGRAN
see table ckp 4 6 B16 BLU/YEL
3 B13 ORN/BLU
oc & HT/BL
NO Replace the distributor 7 814 WHT/BLY
< Is there 350—700 Q? ignition housing (see cYP s 4 B11 ORN
section 23). 8 B12 WHT
YES
Check for continuity to body
ground on both terminals of the
indicated sensor.
YES Replace the distributor
Is there continuity? ignition housing (see
section 23).
NO
CKP: —_
Reconnect the connector. B15
0000000000000 [ 00000000 fX 00000000000
0000000000000 ] 00000000 FEN 00000000000
Connect the test harness to the 3'15 W
main wire harness only, not to the L O
| ECM (see page 11-17).
!
TDC: r
B13
e
Measure resistance between ter- Q000000000000 00000000 00000000000
minals of the indicated sensor on 0000000000000 [000000Q0 KX 1 00000000000
test harness. 814
*see table L _\N
- =/
cYp:
B11
0000000000000 | 00000000 ESH %] 00000000000
0000000000000 00000000 3 00000000000
N ~ B12
=/
NO Repair open in the indi-
< is there 350—700 Q? cated sensor wires.
*see table
YES
Check for continuity to body
ground on B15, B13 and/or B11
terminals.
Repair short to body
YESJ ground in the indicated

Is there continuity?

NO

Substitute a known-good ECM
and recheck. If symptom/
indication goes away, replace the
original ECM.

sensor wires.
*see table
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PGM-FI System

— Engine Coolant Temperature (ECT) Sensor

:@: _‘_@: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 6: A problem in
- ~ 7

- +—~ the Engine Coolant Temperature (ECT) Sensor circuit.

The ECT Sensor is a temperature dependant resistor {thermistor). The resistance of the thermistor decreases as the en-
gine coolant temperature increases as shown below.

RESISTANCE
(k) 20
104N\
5
1
Qa5 N
oal L 1 S
THERMISTOR -20°'0 20{40:60/80 100 120 (°C}

-4 32/68104140176 212 248!(°F)

— The MIL has been reported on. ENGINE COOLANT TEMPERATURE

— With the SCS short connector
connected (see page 11-14},
code 6 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

r Turn the ignition switch ON. J

Intermittent failure, system is OK

" at this time (test drive may be
Is the MIL on and does it indi- NO necessary).
cate code 6? Check for poor connections or

loose wires at ECT sensor and
YES ECM.

Start the engine. Hold the engine
at 3,000 rpm_(min~'} with no
load (A/T in @ or @ position,
M/T in neutral} until the radiator
fan comes on, then let it idle.

Turn the ignition switch OFF.

Disconnect the 2P connector from
the ECT sensor.

Measure resistance between the
2 terminals on the ECT sensor.

NO
Is there 200—400 Q? Replace the ECT sensor.

YES

{To page 11-47)
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L

{From page 11-46)

[ Turn the ignition switch ON.

Measure voltage between RED/
WHT (+) and body ground.

< Is there approx. 5 V?

NO

[ Turn the ignition switch OFF. J

Connect the test harness ‘D’
connector to the ECM only, not to
the main wire harness (see page
11-17).

Turn the ignition switch ON.

Measure voltage between D13
{+) terminal and D22 (-) ter-
minal.

Is there approx. 5 V?

NO

Substitute a known-good ECM
and recheck. f symptom/indica-
tion goes away, replace the origi-
nal ECM.

YES

YES

ECT SENSOR

RED/WHT (+)

WIRE SIDE OF
FEMALE TERMINALS

GRN/BLU (-)

Measure voltage between RED/
WHT (+) terminal and GRN/BLU

{—) terminal.
NO Repair open in GRN/BLU wire be-
< Is there approx. 5 V? tween ECM (D22} and ECT
sensor.

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

D13 [+) ©O—

] coooocodo000
000000000009

D22 (~)
| E—

0000000000000 J00000000 EZaBE
0000000000000} 00000000 JHSHE

.wire between ECM (D13) and

Repair open or short in RED/WHT

ECT sensor.

11-47




PGM-Fl System

— Throttle Position (TP) Sensor

the Throttle Position (TP} Sensor circuit.

BRUSH

\@/ \@/ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 7: A problem in
- ] ~ < 0>

The TP Sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle position changes, the TP
Sensor varies the voltage signal to the ECM.

HOLDER OUTPUT VOLTAGE (V)

Disconnect the 3P connector from
the TP sensor.

Turn the ignition switch ON.

Measure voltage between YEL/
BLU {+) terminal and GRN/BLU
{—) terminal.

BRUSH | ..
4 | S
| .
|__RESISTOR 3|
2 —
1 THROTTLE
— The MIL has been reported on. TERMINAL 0 R OPENING
— With the SCS short connector .
connected (see page 11-14), IDLE ":'tl-jlli.iLOTTLE
code 7 is indicated. INSERT
: BUSH
—
Do the ECM Reset Procedure (see
page 11-15).
{ Start the engine.
Intermittent failure, system is OK
\ at this time (test drive may be
Is the MIL on and does it > NO necessary).
indicate code 7? Y Check for poor connections or.
loose wires between TP sensor
YES and ECM.
. . - YEL/BLU (+
[ Turn the ignition switch OFF. ' GRN/BLU (-} RED/BLK (~) EL/ (+}

WIRE SIDE OF
FEMALE TERMINALS

< Is there approx. 5 V?

NO

! YES

(To page 11-49)

Measure voltage between YEL/
BLU {+) terminal and body

ground.

{To page 11-49}

TP SENSOR
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{From page 11-48)

4

Turn the ignition switch OFF.

Reconnect the 3P connector.

Connect the test harness between
the ECM and connectors (see
page 11-17).

Turn the ignition switch ON.

Measure voltage between D11
{+) terminal and D22 (-) ter-
minal.

Is voltage 0.5 V at full close
throttle, and approx. 4.5 V at
full open throttle?

NOTE: There should be a
smooth transition from 0.5 V
to approx. 4.5 V as the throttle
is depressed.

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

{From page 11-48)

YES Repail ; i -
pair open in GRN/BLU wire be
?
Is there approx. 5 V7 | tween ECM (D22) and TP sensor.
NO
Turn the ignition switch OFF.
Connect the test harmness between
the ECM and connectors (see
page 11-17).
Turn the ignition switch ON.
Measure voltage between D20
{+) terminal and D22 {~) ter-
minal.
YES | Repai in YEL ire be-
pair open in /BLU wire be
< Is there approx. 5 V? tween ECM (D20) and TP sensor.
NO
— Repair short in YEL/BLU wire
between ECM (D20) and TP
sensor.
— Substitute a known-good ECM
and recheck. If prescribed vol-
tage is now available, replace
the original ECM.
0000000000000 0OO000000 Q0000000000
[eJe]eloleolooTololoNoYoloN ReloTodoYo o oY o} 2 ] CO0C000000QQ
L L)
D20 (+) D22 (~)
D11 !( +)
0000000000000 00000000 ik 4 ooooodooooo
Q000000000000 [ 00000000 ERONOBLY 00000000000

— Replace the throttle body.

— Repair open or short in RED/
BLK wire between ECM (D11)
and TP sensor.

D22 (-)
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PGM-FI System

!

<

— With the SCS

code 10 is in

— The MIL has been reported on.

short connector

connected (see page 11-14),

dicated.

page 11-15).

Do the ECM Reset Procedure {see

Turn the ignition switch ON.

’ Is the MIL on and does it
indicate code 10?

YES

Turn the ignition switch OFF.

the IAT sensor.
L nsol

Disconnect the 2P connector from

2 terminals on t

Measure resistance between the

he IAT sensor.

< Is there 0.4—4.0 kQ?

YES

(To page 11-51)

— Intake Air Temperature (IAT) Sensor

NO

NO

THERMISTOR

Intermittent failure, sys-
tem is OK at this time
(test drive may be
necessary).

Check for poor connec-
tions or loose wires be-
tween the IAT sensor
and the ECM.

Replace the IAT sensor.

\: :: The Malfunction Indicator Lamp (MIL)} indicates Diagnostic Trouble Code (DTC} 10: A problem in
~ -~~~ the Intake Air Temperature (IAT) Sensor circuit.

The AT Sensor is a temperature dependant resistor {thermistor). The resistance of the thermistor decreases as the
intake air temperature increases as shown below.

RESISTANCE (kQ)

20

oI\

-4 32 68 104 176 212 248 (°F)
- =20 0 20 40 GO 80 100 120 (°C)

INTAKE AIR TEMPERATURE

GRN/BLU (—)

WIRE SIDE OF
FEMALE TERMINALS

RED/YEL (+)
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&
(From page 11-50)
Turn the ignition switch ON.
Measure voltage between RED/
YEL (+) terminal and body
ground.
YES Measure voitage between RED/
< Is there approx. 5 V? YEL (+) terminal and GRN/BLU
{—) terminal.
NO
Turn the ignition switch OFF. NO Repair open in GRN/BLU wire be-
< Is there approx. 5 V? tween ECM (D22} and the IAT
sensor.
YES
Connect the test harness ‘D"’
connector to the ECM only, not to Substitute a known-good ECM
the main wire harness (see page and recheck. If symptom/indica-
11-17). tion goes away, replace the origi-
nal ECM.

Turn the ignition switch ON. J

D151(+)
Measure voltage between D15 Q000000000000 00000000 J 000000006000
{(+) terminal and D22 (-) O00Q0O00000000 O0OOO0000 kL { O0O00000000
terminal. ' D22 (-}
YES Repair open or short in RED/YEL
< Is there approx. 5 V? wire between ECM (D15) and the
IAT sensor.
NO

Substitute a known-good ECM
and recheck. If prescribed voltage
is now availabie, replace the origi-
nal ECM.
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PGM-FI System

— lgnition Output Signal

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-14),
code 15 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

Start the engine

=) the Ignition Output Signal circuit.

NOTE: If the engine won’t start, it
may take 20 seconds of cranking to
set the code.

intermittent failure, system is OK
at this time (test drive may be
nec v).

< Is the MIL on and does it \/ NO

indicate code 15 ?

YES

Check for poor connections or
loose wires between ICM and
ECM.

Turn the ignition switch OFF.

Disconnect the 2P connector from
the distributor.

Turn the ignition switch ON.

Measure voltage between BLK/
YEL (+) terminal and body
ground.

NO
< Is there battery voltage ?

YES

(To page 11-53)

Repair open in BLK/YEL wire be-
tween the 2P connector and igni-
tion switch.

\':]f/ ~~——~ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 15: A problem in
- } ~ -

BLK/YEL (+)

WIRE SIDE OF
FEMALE TERMINALS

DISTRIBUTOR
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&
(From page 11-52)
Turn the ignition switch OFF.
Reconnect the 2P connector. 1
— (V) .
= A21 (+)

Connect the test harness between 0000000000000 | 00000000 kL § 00000000000
the ECM and connectors (see 0000000000000 ] 00000000 ] OO000000000

page 11-17).

A26 (—)

Turn the ignition switch ON.

Measure voltage between A21
{+) terminal and A26 (-)
terminal.

Is there battery vottage ?

YES

Substitute a known-good ECM
and reckeck. If symptom/
indication goes away, replace the
original ECM.

NO

— Replace the ICM (see section
23).

-~ Repair open or short in
YEL/GRN wire between ICM

and ECM (A21).

NOTE: If the YEL/GRN wire was shorted,

the ICM may be damaged.
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PGM-FI System

— Vehicle Speed Sensor (VSS)

_\_@: :E'.I]: The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 17: A problem in
A== =< the Vehicle Speed Sensor (VSS) circuit. ‘

The VSS generates a pulsing signal when the front wheels turn.

— The MIL has been reported on. ‘*
— With the SCS short connector

connected (see page 11-14},
L code 17 is indicated.

Do the ECM Reset Procedure i{see
page 11-15).

Road test with A/T in[2] position,
M/T in 2nd gear, accelerate to
4,000 rpm (min~?), then deceler-
ate to 1,500 rpm (min~1) with
throttie fully closed for at least 5
seconds.

Intermittent failure, system is OK
< Is the MIL on and does it~ \_ NO [ at this time.

g Check for poor connections or
?
indicate code 17? loose wires t n the VSS,

‘I YES ECM.

Block rear wheels and set the Block

parking brake. Jack up the front rear wheels before
of the car and support with safe- jacking up front of
ty stands. car.

Turn the ignition switch OFF,

L)

Connect the test harness between
the ECM and connectors (see
page 11-17).

1 ooco00000000

L Turn the ignition switch ON. ’ 0000000000000} 00000000
4 00000000000

: 0000000000006 | 00000000

- A26 (-) B10(+)
Block the right front wheel and —
slowly rotate left front wheel and
measure voltage between B10
(+) terminal and A26 (-) .
terminal. NOTE: Transmission in @ position (A/T).

- .

Does voltage pulse O V and NO L .
< approx. 5 V7 Turn the ignition switch OFF.

i YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
natecm Y 9 (To page 11-55)
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{From page 11-54}

|

Disconnect the ‘B’ connector
from the ECM only, not the main
wire harness.

Turn the ignition switch ON.

Block the right front wheel and
slowly rotate left front wheel and
measure voltage between B10
{+) terminal and A26 (-)
terminal. .

— Repair short in ORN wire be-
tween ECM (B10) and the
VSS.

Qoes voltage pulse O V and NO -— Repair open in ORN wire be-

approx. 5 V? tween ECM (B10} and the
VSS.

YES : — If wire is OK, test the VSS.
{see section 23)

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away., replace the origi-
nal ECM.
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PGM-FI System
— Lock-up Control Solenoid Valve (A/T)

rd

}
:[:@: :_ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 19: A problem in
- —={ -1~ the Lock-up Control Solenoid Valve A and/or B circuit.

— The MIL has been reported on.
— With the SCS short connector
connected (see page 11-14),
code 19 is indicated. J

Do the ECM Reset Procedure (see
page 11-15).

Test drive necessary.

Drive the car for several miles so
that the transmission upshifts and
downshifts several times.

Intermittent failure, system is OK

indicate code 19?7 loose wires between the lock-up
control solenoid valve A/B and the
YES ECM.

. at this time.
< Is the MIL on and does it \ NO Check for poor connections ar

Turn the ignition switch OFF.

Connect the test harness to the
main harness ony, not to the ECM
{see page 11-17).

Disconnect the 2P connector from
the lock-up control solenoid valve.

Check for continuity between
| A19 or A17* and body ground.

2P LOCK-UP CONTROL
CONNECTOR SOLENOID VALVE

*: Lock-up Contro! Solenoid Valve B

YES Repair short in YEL or GRN/BLK*
Does continuity exist? wire between ECM (A19 or
A17*) and the 2P connector.

NO

(To page 11-57}
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X )
{From page 11-56)
1
Reconnect the 2P connector. . A17A19
@ 0 0000000000000 ] 00000000 EBVBRGHE] 00000000000
q 000000000000 Q0000000 X o 00000000000
Measure resistance between A19 ‘ A26
or A17* terminal and A26
terminal.
NO Check for continuity in YEL or
GRN/BLK wire between ECM
- ?
Is there 1425 Q7 (A19 or A17%) and the 2P con-
YES nector.
YES - -
< Does continuity exist? 2§$a‘$ae'::e(;zzkpl;l; ec c;n;roql;ole
NO
Repair open in YEL or GRN/BLK*
wire between ECM (A19 or
A17*) and the 2P connector.

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.
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Idle Control System
System Troubleshooting Guide

NOTE:

® Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they should
be inspected, starting with (. Find the symptom in the left column, read across to the most likely source, then refer
to the page listed at the top of that column. If inspection shows the system is OK, try the next system ), etc.

® If the idle speed is out of specification and the Maifunction Indicator Lamp (MIL) does not blink Diagnostic Trouble
Code (DTC) 14, go to inspection described on page 11-60.

PAGE

SUB-SYSTEM

SYMPTOM

AUTOMATIC MT
DLE {DLE AIR | STARTER |AIR CONDI- AL- TRANSAXLE CLUTCH FAST IDLE | HOSES AND
ADJUSTING| CONTROL | SWITCH | TIONING |TERNATOR IGEAR POSITION SWITCH THERMO CON-
SCREW VALVE SIGNAL SIGNAL |FR SIGNAL| SWITCH . VALVE NECTIONS
SIGNAL
SIGNAL
11-73 11-61 11-63 11-64 11-66 11-68 11-70 11-72 -

DIFFICULT TO START
ENGINE WHEN COLD

@

WHEN COLD FAST IDLE OUT OF
SPEC [1,000—2,000 rpm (min~ )]

®

O]

ROUGH IDLE

WHEN WARM RPM TOO HIGH

Idle speed is below
specified rpm (no load)

Idle speed does not
increase after initial
start up.

On models with automatic

AFTER WARMING UP

ORICAIORICARORICRICRICRICHIOREC,

WHEN transmission, the idie speed @
WARM drops in gear
RPM -
TOO LOW Idle speeds drops when air @
conditioner in ON
{dle speed drops when
steering wheel is tumning
Idle speed fluctuates with
electrical load @ @
WHILE WARMING. UP @
FREQUENT
STALLING

FAILS EMISSION TEST

O]
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&

— System Description

YEL/
BLK

The idle speed of the engine is controlied by the Idle Air Control (IAC) Valve.
The valve changes the amount of air bypassing into the intake manifold in response to electric current controlled by the ECM.
When the IAC Valve is activated, the valve opens to maintain the proper idle speed.

From PGM-FI MAIN RELAY

BLKI_‘ BLK/ _[| _BLK/
BLU BLU — || BLU

ENGINE
COOLANT

!

U pasT

IDLE THERMO VALVE

-

T =

VARIOUS SENSORS

{cont’'d)
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Idle Control System

— System Description (cont’d)

1. After the engine starts, the IAC Valve opens for a certain time. The amount of air is increased to raise the idle speed
about 150~300 rpm (min-1),

2. When the engine coolant temperature is low, the |AC Valve is opened to obtain the proper fast idle speed. The amount
of bypassed air is thus controlled in relation to the engine coolant temperature.

IDLE SPEED
frpm imin— "]

ENGINE

) , ) . . COOLANT TEMPERATURE
-4 32 68 104 140 176 (°F)
-20 o 20 40 60 80 (°C)

3. When the idle speed is out of specification and the Malfunction Indicator Lamp {MIL) does not blink Diagnostic Trou-
ble Code (DTC) 14, check the following items:
+ Adijust the idle speed (see page 11-73)
« Air conditioning signal (see page 11-64)
« Alternator FR signal (see page 11-66)
+ A/T gear position signal (see page 11-68)
+ M/T clutch switch signal (D15Z3 engine) {see page 11-70)
< Starter switch signal {see page 11-63)
» Fast idle thermo valve (see page 11-72)
+ Hoses and connections
+ |AC Valve and its mounting O-rings

4. If the above items are normal, substitute a known-good IAC Valve and readjust the idle speed (see page 11-73).

® [f the idle speed still cannot be adjusted to specification (and the MIL does not blink code 14) after IAC Valve
replacement, substitute a known-good ECM and recheck. If symptom goes away, replace the original ECM.
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Idle Control System <

B Idle Air Control (IAC) Valve

:[Gl - The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code {DTC) 14: A problem in
- ~ the Idle Air Control (IAC) Valve circuit.

The IAC Valve changes the amount of air bypassing the throttle body in response to a current signal from the ECM in
order to maintain the proper idle speed.

To INTAKE From AIR
MANIFOLD CLEANER

| -
SHAFT VALVE SPRING

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-14),
code 14 is indicated.

Do the ECM Reset Procedure (see
page 11-15).

l Start the enginé.

Hold the engine at 3,000 rpm
Is the MIL on and does it indicate ‘> NO {min~1} with no load (A/T in @
code 142 or@ position, M/T in neutral) un-

til the radiator fan comes on, then

YES let it idle.

Disconnect the 2P connecior from
the IAC vaive.

With the engine running and the
accelerator pedal released, dis-
connect the 2P connector from
the JAC valve.

C Intermittent failure, system is OK
< - at this time (test drive may be nec-

Is there a reduction in engine YES | essary).

pm? Check for poor connection or
loose wires between IAC valve
NO and ECM.

Substitute a known-good IAC
valve and retest.

{To page 11-62) {cont’'d)
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Idie Control System

— |dle Air Control {IAC) Valve (cont’'d)

{From page 11-61)

|

Measure voltage bétween the
YEL/BLK wire and body ground.

NO Repair open in YEL/BLK wire be-
< Is there battery voltage? 1 tween IAC valve and PGM-Fl main
relay.
Tres
Turn the ignition switch off and
reconnect the 2P connector to the JIAC VALVE

1AC valve.

Connect the test harness “A”’
connector to the main wire har-
ness only, not the ECM (see page
11-17).

Turn the ignition switch ON.

Momentarily connect A9 terminal
to A23 terminal several times.

Substitute a known-good ECM
YES _| and retest. f symptom/indication
goes away, replace the original
ECM.

<<r Does the IAC valve click?

NO

Repair open or short in BLK/BLU
wire between IAC valve and ECM
{A9). If the wire is OK, replace the
1AC valve.

JUMPER WIRE
| A
A9 (+) A23(-)

WIRE SIDE OF
FEMALE TERMINALS

BLK/BLU {-)

YEL/BLK (+)

0000000000000 [00000000 EFame
0000000000000 | 00000000 FHOW:

Q0000000000
00000000000
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— Starter Switch Signal

This signals the ECM when the engine is cranking.

Inspection of Starter Switch
Signal. @ |
B9 (+)

0000000000000} 0000b000 00000000000
Connect the test harness between OQO00C000OC0O00 00000000 00000000000
the ECM and connectors (see !
page 11-17). AZj(—)

NOTE:

Measure voltage between B9 {+) : M/T_: Clutch pedal must be c{%oressp_d.
terminal and A26 {—) terminal A/T: Transmission in or position.
with the ignition switch in the
start position.

NO
< Is there battery voltage? Inspect No. 18 STARTER SIGNAL
(7.5 A) fuse in the under-dash
YES fuse/relay box.

— Repair short in BLK/WHT wire
between ECM (B9) and No. 18
< NO STARTER SIGNAL (7.5 A)

? .
Is the fuse OK? fuse.

— Replace the No. 18 STARTER
YES SIGNAL (7.5 A) fuse.

Repair open in BLK/WHT wire
between ECM (B9) and No. 18
Starter switch signal is OK. STARTER SIGNAL (7.5 A) fuse.
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Idle Control System

— Air Conditioning Signal

This signals the ECM when there is a demand for cocling from the air conditioning system.

Inspection of Air Conditioning
Signal.

Connect the test harness between
the ECM and connectors. Discon-
nect “B’* connector from the main
wire harness only, not the ECM
{see page 11-17).

t
BS (+)
Turn the ignition switch ON. ]
00000000 CO000[codooOCO OO0000COO0O00
000000000000 |OCOO0O0000 Q0000000000
LS
Measure voltage between B5 (+} AZ'G (=)
terminal and A26 (—) terminal.
NO Substitute a known-good ECM
> and recheck. If prescribed voltage
< Is there approx. 5 V2 is now available, replace the orig-
YES inal ECM.
r Turn the ignifion switch OFF. J
Reconnect ‘B’ connector to the |
main wire harness. A“L5
JUMPER [ 0ccooo000doo00o0|00000000 00000000000
WIRE ] 0000000000009 00000000 00000000000
Turn the ignition switch ON. A126
]
Momentarily connect A15 termi-
nal to A26 terminal several times.
Momentarily connect the RED ter-
Is there a clicking noise from NO |  minal of the 4P connector on the
the A/C compressor clutch? A/C clutch relay to body ground
several times. ¥ o
YES
<«— RED
WIRE SIDE OF
—— FEMALE TERMINALS
f Start the engine. J Is there a clicking noise from NO |  gee air conditioner inspection (see
the A/C compressor clutch? / section 22).
YES
Blower switch ON.
Repair open in RED wire between
ECM (A15) and A/C clutch relay.

(To page 11-65)
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Lt

O

1
B5
{From page 11-64) ,( *!

0000000000000 00300000 {oooo00000000
Q00000000000 00000000 00000000000
. 1
A/C switch ON. Azﬁ ( -~}
NGO Measure voitage b B5
> | ge between B5 (+)
< Does A/C operate? terminal and A26 (—~) terminal.
YES
NO Repair open in BLU/RED wire
< Is voltage less than 1.0 V? between ECM (B5) and A/C pres-
sure switch. '
YES
Air conditioning signal is OK. Substitute a known-good ECM
and recheck. If symptom/indica-

tion goes away, replace the origi-
nal ECM.

11-65



Idle Control System
— Alternator (ALT) FR Signal

This signals the ECM when the Alternator {ALT) is charging.

Inspection of ALT FR signal.

Connect the test harness between
the ECM and connectors.

Disconnect ‘D'’ connector from
the main wire harness only, not

the ECM (see page 11-17). . @ 1
D9 (+)
(]
. - Q000000000000 0O0000000 0000d000000
Turn the ignition switch ON. 0000000000009 | 00000000 00000000000
T
A26 ()
|
Measure voltage between DS (+)
terminal and A26 (—) terminal.
NO Substitute a known-good ECM
2 and recheck. If prescribed voltage
< Is there approx. 5 V? is now available, replace the origi-
" YES nal ECM.
Turn the ignition switch OFF.
Reconnect “’‘D’’ connector to the
main wire harness.
Start the engine. Hold the engine @ 1
at 3,000 rpm (min=-1) with no D9 {+)
load (A/T in [N or [P] position, |
M/T in neutral} untit the.ra}diator 0000000000000 [OO0OO000 ocoodooooo0o
fan comes on, then let it idle. 0000000000009 | 00C00QCD 00000000000
Ll
AZ? (-}
Measure voltage between D9 (+)
terminal and A26 {—) terminal.

Does the voitage decrease NO

when headlights and rear Turn the ignition switch OFF.
defogger are turned on?

LYES

Alternator FR signal is OK.

-

{To page 11-67)
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(From page 11-66)

J

Disconnect ’D*’ connector from
ECM only, not the main wire
harness.

Disconnect the negative battery
cable from the battery. 39

0000000000000 00000000 00006000000 C@
GOO00000000000 00000000 00000000000

Check for continuity between DS
terminal and body ground.

YES Disconnect GRN connector from
iy
< Is there continuity? s the alternator.

NO

Disconnect GRN connector from
the alternator. GRN CONNECTOR

Check for continuity between D9
terminal and body ground.

. NO . .
Connect WHT/RED wire to bod L | See Alternator inspection (see
ground. Y ( Is there continuity? section 23).

YES

Repair short in WHT/RED wire

Check for continuity between D9 bet emator
terminal and body ground. een ECM (D9) and alt '

YES See Alternator inspection (see
inuity?
< Is there continuity? section 23).

NO

Repair open in WHT/RED wire
between ECM (DS) and alternator.

11-67



Idle Control System

inspection of A/T Gear Position
Signal.

[ Turn the ignition switch ON.

Observe the A/T gear position
indicator and select each position
separately.

Does the indicator light
properiy?

YES

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors.
Disconnect ‘B connector from
the main wire harness only, not
the ECM (see page 11-17).

Turn the ignition switch ON.

Measure voltage between B7 { +)
terminal and A26 (—) terminal.

Is there approx. 5 V?

YES

Turn the ignition switch OFF.

Reconnect ‘B’’ connector to the
main wire harness.

(To page 11-69)

( Start the engine. )

— Automatic Transaxle (A/T) Gear Position Signal

NO

NO

This signals the ECM when the transmission is in [N] or [P] position.

ﬁL inspection {see section 14).

See A/T gear position indicator

V)

=/ 1
B7 (+}
L

0000000000000 [00060000
0000000000009 00000000

A26 (~)
|

~ and recheck. If prescribed voitage

Substitute a known-good ECM

is now available, replace the origi-
nal ECM.

00000000000
Q00000000000

11-68




(From page 11-68)

Measure voltage between B7 { +)
terminal and A26 (—) terminal
with the transmission and
position individually.

NO
< Is there less than 1.0 V?

YES

Measure voltage between B7 { +)
terminal and A26 (-) terminal
with the transmission in gear.

NO
ts there approx. 5 V?

YES

Measure voltage between B3 or
B4* terminal and A26 () termi-
nal with the transmission in D3]
or position individually.

NO
< Is there less than 1.0 V?

YES

Measure voltage between B3 or

B4* {+) terminal and A26 {—)

terminal with the transmission in -
or E] position.

< Is there approx. 10 V?

YES

NO

~ A/T Gear position signal is OK.

V)
=/ 1
B7 (+)
0000000000000 |000d0000 00000000000
0000000000006 | 00000000 00000000000

1
A26 (—)
1

Repair open in GRN wire between
ECM (B7) and gauge assembly.

(V) -

I B7 {+)
[eXoloToToYoXoYoYeYoYeY oY o 00060000 [e]eToYeToYoToloYoToYo!
OOOOOOOOOOOOQ 00000000 [s]eloleleloleloXoToYo]

A26 (-)

Repair short in GRN wire between
ECM (B7) and gauge assembly.

V)

= B3 (+)

0000000000000 | 00000000
0000000000000} 00000000

A26 (~) B4 (+)*

Less than 1.0 V?

+: [

Repair open in GRN/BLU or
GRN/BLK* wire between ECM
{B3 or B4*) and A/T gear position
switch.

(V)

= B3 (+)

0Q00000000000fodooo00o0

©00000000000Q | 0QO000O00

O0O0O00O00O000
Q0000000000

00000000000
CO000000000

A26 (—) B4 (+)*

10 v?

Repair short in GRN/BLU or
GRN/BLK* wire between ECM
(B3 or B4*) and A/T gear position
switch.
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Idle Control System

- M/T Clutch Switch Signal (D15Z3 engine)

This signals the ECM when the M/T clutch is engaged.

Inspection of M/T clutch switch
signal.

Connect the test harness between

the ECM and connectors (page 1
11-17). B7I(+)
V> Q000000000000 00000000 QO0O0O0O0O0Q0
Y 0000000000009 00000000 00000000000
Turn the ignition switch ON. |
A26 (~)
1

Measure voitage between B7 (+)
terminal and A26 (—) terminal.

Is there appox. 5 v?

¢

YES

Depress the clutch pedal.

Measure voltage between B7 (+)
terminal and A26 (—) terminal.

|

(To page 11-71)

NO

Turn the ignition switch OFF.

Disconnect the 2P connector from
the M/T clutch switch.

Turn the ignition switch ON.

WIRE SIDE OF

PNK/

BLK
BLK

Measure voltage
terminal and A2

between B7 (+}
6 (—) terminal.

¢

Is there approx. 5 V?

NO

YES

Turn the ignition switch OFF.

|

Disconnect ‘B’ connector from
main wire harness only, not the
ECM.

Turn the ignition switch ON.

< Is there approx. 5 V?

NO

YES

Substitute a known-good ECM
and recheck. If prescribed voltage
is now available, replace the origi-
nal ECM.

Replace the M/T clutch switch.

Repair short in PNK/BLK wire
between ECM (B7) and the M/T
clutch switch.
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{From page 11-70)

|

< Is there approx. 5 V?

NO

YES

Turn the ignition switch OFF.

M/T clutch switch signal is OK.

Disconnect the 2P connector from
the M/T clutch switch.

Depress the clutch pedal.

Check for continuity between the
No. 1 terminal and No. 2 terminal
on the M/T clutch switch.

< Is there continuity?

YES

Turn the ignition switch ON.

Measure voltage between
PNK/BLK (+) terminal and body
ground.

< Is there approx. 5 V?

YES

Repair open in BLK wire between
the M/T clutch switch and G401
{located at front of engine com-
partment left side).

NO

NO

Replace the M/T clutch
switch.

Repair open PNK/BLK

wire between ECM (B7)

and the M/T clutch
switch.
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Idle Control System

— Fast ldle Thermo Valve '

Description

To prevent erratic running when the engine is warming
up, it is necessary to raise the idle speed. The fast idle
thermo vaive is controlled by a thermowax plunger. When
the engine is cold, the engine cooiant surrounding the
thermowax contracts the plunger, aliowing additional air
to be bypassed into the intake manifold so that the en-
gine idles faster. When the engine reaches operating tem-
perature, the valve closes, reducing the amount of air
bypassing into the manifold.

IDLE
ADJUSTING
SCREW

AIR BYPASS
VALVE

Inspection

NOTE: The fast idle thermo valve is factory adjusted;
it should not be disassembled.

1. Remove the intake air duct from the throttle body.
2. Start the engine.
3. Put your finger over the lower port in throttle body

and make sure that there is air flow with the engine
cold (engine coolant temperature below 86°F,

@ If not, replace the fast idle thermo valve and
retest.

O-RING
Replace

9.8 N-m
(1.0 kgf-m, 7 (bf-t]

4. Start the engine. Hold the engine at 3,000 rpm
{min- 1) with no load (A/T in [N]or [P] position, M/T
in neutral} until the radiator fan comes on, then let
it idle.

5. Check that the valve is completely closed. If not, air
suction can be felt at the lower port in the throttle
body.
® If any suction is felt, the valve is leaking. Check

engine coolant level and for air in the engine
coolant system (see section 10). If OK, replace
the fast idle thermo valve and recheck.
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Idle Control System
— lIdie Speed Setting

Inspection/Adjustment

NOTE: Before the idie speed set, check the following
items:

— The MIL has not been reported on.

— Ignition timing

— Spark plugs

— Air cleaner

— PCV system

1. Start the engine. Hold the engine at 3,000 rpm
(min-") with no load (A/T in [N] or [P] position, M/T
in neutral) until the radiator fan comes on, then let
it idle.

2. Connect a tachometer.

3. Disconnect the 2P connector from the ldle Air Con-
IAC VALVE

troi (IAC) valive.

4. Start the engine with the accelerator pedal slightly
depressed. Stabilize the engine speed at 1,000 rpm
(min-1), then slowly release the pedal until the en-
gine idles.

5. Check idiing in no-load conditions: headlights, blower
fan, rear defogger, radiator fan, and air condition-

ing are not operating.

Idle speed should be:

M/T | 550 50 rpm (min-"1}

H+

A/T | 550 %= 50 rpm (min-1}

tin [N] or [P] position)

Adjust the idle speed, if necessary, by turning the idle
adjusting screw.

NOTE: After adjusting the idle speed in this step, check
the ignition timing (see section 23}
If it is out of spec, go back to step 4.

IDLE ADJUSTING SCREW

6. Turn the ignition switch OFF.

7. Reconnect the 2P connector on the IAC valve, then
remove BACK UP {7.5 A) fuse in the under-hood
fuse/relay box for 10 seconds to reset the ECM.

8. Restart and idle the engine with no-load conditions
for one minute, then check the idle speed.

fdie speed should be:

M/T| 750 £ 50 rpm (min-")
A/T | 750 = 50 rpm {min-1)

(in [N] or [P] position)

9. Idie the engine for one minute with headlights (Low)
and check the idle speed.

idie speed should be:

M/T| 750 = 50 rpm (min-)
A/Tt 750 £ 50 rpm {min-")

(in [N] or [P] position)

10. Turn the headlights off.
Idle the engine for one minute with heater fan switch

at High and air conditioner on, then check the idle
speed. .

Idle speed should be:

M/T| 810 = 50 rpm (min-7)
A/T | 810 = 50 rpm (min=~")

(in [N] or [P] position)

NOTE: If the idle speed is not within specification,
see System Troubleshooting Guide on page 11-58.

11-73




Fuel Supply System

System Troubleshooting Guide

NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they
should be inspected starting with (0. Find the symptom in the left column, read across to the most likely source, then
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system

@, etc.

PAGE SUB-SYSTEM FUEL TUBE/ FUEL paMEl | CONTAM.
FUEL QUICK- FUEL | oorecipe | FUEL FUEL MAN | NATED
LNES | CONNECT | INJECTOR FILTER PUMP
FTTINGS REGULATOR| ™ RELAY FUEL
SYMPTOM 1175 | 11-77 | 11-81 | 11-85 | 11-86 | 11-87 | 1189 | —
ENGINE WON'T START ©) ® @
DIFFICULT TO START -
ENGINE WHEN COLD O) @
OR HOT
ROUGH IDLE @ @
MISFIRE
OR ROUGH @ ®
RUNNING
FAILS
POOR PER-
EMISSION ®
FORMANCE | —2 >
LOSS OF
POWER ® @ ®
WHILE
WARMING @
FREQUENT | UP
STALLING AFTER
WARMING
upP

11-74



Fuel Supply System ‘Jb

— System Description

regulated fuel to the fuel injectors and cuts the fuel delivery when the engine is not running.

The fuel supply system consists of a fuel tank, in-tank high pressure fuel pump, PGM-FI main relay, fuel filter, fuet pres-
sure regulator, fuel injectors, fuel pulsation damper, and fuel delivery and return lines. This system delivers pressure-

B Fuel Lines

NOTE: Check all fuel system lines and hoses for damage, leaks or deterioration, and replace if necessary.

33 N'm
(3.4 kgf-m,
25 Ibf-ft)

37 Nem
(3.8 kgf-m,
27 ibf-f1)

. /{
~

(2.2 kgf-m.
16 Ibf-ft)

{cont’d)
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Fuel Supply System

— Fuel Lines (cont’d)

NOTE: Check all hose clamps and retighten if necessary.

A
Set the center ‘
‘ +

VRATNANAGNALY
| S em—

Set the center

12—15 mm
{0.47—0.59 in)

Set the center
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Fuel Supply System

— Fuel Pressure

Relieving

A WARNING

® Do not smoke while working on the fuel system.
Keep open flames away from your work area.

@ Be sure to relieve fuel pressure while the engine is off.

NOTE: Before disconnecting fuel pipes or hoses, release

pressure from the system by loosening the service bolt

on top of the fuel filter.

1. Disconnect the battery negative cable from the bat-
tery negative terminal.

2. Remove the fuel fill cap.

3. Use abox end wrench on the service bolt at the fuel
filter, while holding the special banjo bolt with
another wrench.

4. Place a rag or shop towel over the service bolt.

5. Slowly loosen the service bolt one complete turn.

SERVICE BOLT
15 N-m

{1.5 kgf-m,

11 tbf-ft)

SHOP TOWEL
FUEL FILTER

NOTE:

ice bolt hole. .
® Always replace the washer between the service

ice bolt is loosened.

removed.

® A fuel pressure gauge can be attached at the serv-

bolt and the special banjo bolt whenever the serv-

® Replace all washers whenever the bolts are

Inspection
1. Relieve fuel pressure (see page 11-80).

2. Remove the service bolt on the fuel filter while hold-
ing the banjo bolt with another wrench. Attach the
special tool.

3. Start the engine*. Measure the fuel pressure with
the engine idling and vacuum hose of the fuel pres-
sure regulator disconnected from the fuel pressure
reguiator and pinched.

Pressure should be:
270—320 kPa {2.8—3.3 kgf/cm2, 40—47 psi)

4. Reconnect vacuum hose to the fuel pressure
regulator.

Pressure shouid be: )
220—260 kPa (2.2—2.7 kgf/cm?, 31—38 psi)

VACUUM FUEL PRESSURE GAUGE
HOSE 07406 —0040001

FUEL
FILTER

9.8 N-m (1.0 kgf-m, 7 Ibf-ft)

*: If the engine will not start, turn the ignition switch dn,
- wait for two seconds, turn it off, then back on again
and read the fuel pressure.

® If the fuel pressure is not as specified, first check the
fuel pump (see page 11-88). If the fuel pump is OK,
check the following:

— If the fuel pressure is higher than specified, inspect
for:
+ Pinched or clogged fuel return hose or line.
* Fauity fuel pressure regulator {see page 11-86).
— If the fuel pressure is lower than specified, inspect
for:
« Clogged fuel filter.
« Faulty fuel pressure regulator (see page 11-86).
» Leakage in the fuel line.
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&

— Fuel Injectors

Description

FILTER

PLUNGER HOUSING

PLUNGER

O-RING

CUSHION
RING

FUEL
INJECTOR

The Fuel Injectors are a solenoid-actuated constant-stroke pintle type consisting of a solenoid, plunger needle vaive and
housing. When current is applied to the solenoid coil, the valve lifts up and pressurized fuel is injected. Because the needle
valve lift and the fuel pressure are constant, the injection quantity is determined by the length of time that the valve
is open (i.e., the duration the current is supplied to the solenoid coil). The Fuel Injector is sealed by an O-ring and seal
ring at the top and bottom. These seais also reduce operating noise.

FUEL RAIL

SEAL
RING

FUEL RAIL
INSULATOR

INTAKE
MANIFOLD

(cont’d)
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Fuel Supply System

— Fuel Injectors (cont’d)

Testing

NOTE: Check the following items before testing: idle
speed, ignition timing and idie CO%

Iif the engine runs:

1. With the engine idling, disconnect each fuel injec-
tor connector individually and inspect the change in
the idle speed.

® If the idle speed drop is almost the same for each
cylinder, the fuel injectors are normal.

@ If the idle speed or quality remains the same when
you disconnect a particular fuel injector, replace
the fuel injector and retest.

2. Check the clicking sound of each fuel injector by
means of a stethoscope when the engine is idling.

@ If any fuel injector fails to make the typical click-
ing sound, check the sound again after replacing
the fuel injector.

— If clicking sound is still absent, check the fol-
lowing.

+ Whether there is any short-circuiting, wire
breakage or poor conn<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>