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FOREWORD
This manual contains on-vehicle service
and diagnosis for the Mazda6.

For proper repair and maintenance,
a thorough familiarization with this manual
is important, and it should always be kept
in a handy place for quick and easy
reference.

All the contents of this manual, including
drawings and specifications, are the latest
available at the time of printing.

As modifications affecting repair or
maintenance occur, relevant information
supplementary to this volume will be made
available at Mazda dealers. This manual
should be kept up-to-date.

Mazda Motor Corporation reserves
the right to alter the specifications and
contents of this manual without obligation
or advance notice.

All rights reserved. No part of this book
may be reproduced or used in any form or
by any means, electronic or
mechanical—including photocopying and
recording and the use of any kind of
information storage and retrieval
system—uwithout permission in writing.

Mazda Motor Corporation
HIROSHIMA, JAPAN

APPLICATION:

This manual is applicable to vehicles
beginning with the Vehicle Identification
Numbers (VIN), and related materials shown
on the following page.
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WARNING

Servicing a vehicle can be dangerous. If you have not received
service-related training, the risks of injury, property damage, and
failure of servicing increase. The recommended servicing procedures
for the vehicle in this workshop manual were developed with
Mazda-trained technicians in mind. This manual may be useful to
non-Mazda trained technicians, but a technician with our
service-related training and experience will be at less risk when
performing service operations. However, all users of this manual are
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks
not normally encountered in a general technician's experience.

They should be followed to reduce the risk of injury and the risk that
improper service or repair may damage the vehicle or render it unsafe.
It is also important to understand that the "Warnings" and "Cautions"
are not exhaustive. It is impossible to warn of all the hazardous
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are
effective methods of performing service and repair. Some require tools
specifically designed for a specific purpose. Persons using procedures
and tools which are not recommended by Mazda Motor Corporation
must satisfy themselves thoroughly that neither personal safety nor
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are
the latest available at the time of printing, and Mazda Motor Corporation
reserves the right to change the vehicle designs and alter the contents
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or
with parts which match the quality of genuine Mazda replacement
parts. Persons using replacement parts of lesser quality than that of
genuine Mazda replacement parts must satisfy themselves thoroughly
that neither personal safety nor safety of the vehicle will be
jeopardized.

Mazda Motor Corporation is not responsible for any problems which
may arise from the use of this manual. The cause of such problems
includes but is not limited to insufficient service-related training, use of
improper tools, use of replacement parts of lesser quality than that of
genuine Mazda replacement parts, or not being aware of any revision
of this manual.
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HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL

RANGE OF TOPICS

AB6E201000001WO01

e This manual contains procedures for performing all required service operations. The procedures are divided

into the following five basic operations:
Removal/Installation
Disassembly/Assembly
Replacement

Adjustment

e Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

SERVICE PROCEDURE
Inspection, adjustment

ABE201000001W02

¢ Inspection and adjustment procedures are divided into steps. Important points regarding the location and
contents of the procedures are explained in detail and shown in the illustrations.

Gl-2

SHOWS PROCEDURE ORDER
FOR SERVICE

Fluld P Inspection
[1. Assemble the SSTs as shown in the figure.|

Tightening torque
39—49 N-m {4.0—5.0 kgf-m, 2936 ft-Ibf}

49 1232 670A
49 H002 671

:}; SHOWS TIGHTENING

¢ TORQUE
49 H032 322 SPECIFICATIONS
Caution

Connect the gauge set from under
the vehicle to prevent contact with
the drive belt and the cooling fan.

XME2010001




HOW TO USE THIS MANUAL

Repair procedure
Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit
together and describes visual part inspection. However, only removal/installation procedures that need to be

1.

performed methodically have written instructions.

. Expendabile parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview

illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also

shown.

. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration

with the corresponding number. Occasionally, there are important points or additional information concerning a

procedure. Refer to this information when servicing the related part.

SHOWS SERVICE
Procedure ITEM (S)

INDICATES ANY RELEVANT
T\T LOWER TRAILING LINK, UPPER TRAILING LINK REMOVAL/INSTALLATION REFERENCES WHICH NEED

1. Jack up the rear of the vetgcle and support it with safety stands. TO BE FOLLOWED DURING
2. N-6
3 Homoue e undorcow, (Seatt Undercovr Romoia) " INSTALLATION

"Removal/installation"

Portion
,,,,,,,,,,,,,,,,,,,,,, 4. Install in the reverse order of removal.
5. Inspact the rear wheel alignment and adjust it if necessary.
"Inspection After ? SHOWS SPECIAL
Installation"Portion @ SERVICE TOOL(SST)
SHOWS PROCEDURE ORDER 3) FOR SERVICE OPERSTION
FOR SERVICE 2 @——@ R
INSTALL THE PARTS BY ‘, : SHOWS APPLICATION

@——@ smussenm POINTS OF GREASE, ETC.

OEI
‘ SHOWS EXPENDABLE PAETS

PERFORMING STEPS
1—3 IN REVERSE ORDER
SHOWS TIGHTENING

TORQUE
SPECIFICATIONS
SHOWS DETAILS
@
Homsasmas 110166 120180, 57—115) SHOWS TIGHTENING
SHOWS THERE L O] | TORQUE UNITS
ARE REFERRAL
NOTES FOR SERVICE
1 Splil pin 7 Spm pin
~a_ g
3 Lower raifing fint 9 Upplrlrﬂlllnu Tink ball joi
(See R-8 Lowsr Trallmg Link Ball Joint Removal Note, (Seo R-6 UpperTrulIlng Link Ball Joint Removel Noto)
4 | Bolt 10| Nut
5 Lower tralling link 1 Upper trailing link
-] Dust boot (lower tralling link) 12 Dust boot (upper tralling link)
Lower Tralling Link Bull Joint, Upper Tralling Link UPPER TRAILING LINK

Ball Joint Reroval N
® Remove the ball jomt using the SSTs.

LOWER TRAILING LINK

SHOWS SPECIAL
SERVICE TOOL(SST)
NO.

KNUCKLE

SHOWS REFERRAL
NOTES FOR
SERVICE

XME2010010
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HOW TO USE THIS MANUAL

SYMBOLS

ABE201000001W03

e There are eight symbols indicating oil, grease, fluids, sealant, and SST or equivalent use. These symbols show

application points or use of these materials during service.

transmission fluid

Symbol Meaning Kind
g New appropriate
H Apply oil engine oil or gear
oil
. New appropriate
Apply brake fluid brake fluid
. New appropriate
- Apply automatic X
are transaxle/ automatic
transaxle/

transmission fluid

- A .
- ppropriate
Apply grease grease
Appropriate
e | Apply sealant sealant
o Apply petroleum Appropriate
jelly petroleum jelly
O-ring, gasket,
[ R | Replace part otc.
SST gc?ﬁi\ia?;-n?r Appropriate tools

ADVISORY MESSAGES
¢ You'll find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this manual.

Warning

ABE201000001W04

e A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution

« A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
¢ A Note provides added information that will help you to complete a particular procedure.

Specification
¢ The values indicate the allowable range when performing inspections or adjustments.

Upper and lower limits

e The values indicate the upper and lower limits that must not be exceeded when performing inspections or
adjustments.

Gl4



HOW TO USE THIS MANUAL

TROUBLESHOOTING PROCEDURE
Basic flow of troubleshooting

ABE201000001W05

\

NO WARNING LIGHT*

Y

e IGNITION ONTEST, IDLING

CUSTOMER ARRIVES
Y
WARNING LIGHT*
ON/FLASHING WITH SYMPTOM
\
CHECK FOR ¢ CHECK DTC
PRIORITIZED DTC
DTG TEST

Y '

DIAGNOSE BY DTC
(ON-BOARD DIAGNOSTIC)
® DTC TABLE
* pTC
TROUBLESHOOTING
FLOW

*: INDICATOR LIGHTS AND WARNING

LIGHTS THAT INDICATE MALFUNCTIONS

WITHOUT DTC

DIAGNOSE BY SYMPTOM
(SYMPTOM TROUBLESHOOQTING)
1. DIAGNOSTIC INDEX
2. QUICK DIAGNOSIS CHART
(IF MENTIONED)
3. SYMPTOM
TROUBLESHOOTING

DTC troubleshooting flow (on-board diagnostic)
o Diagnostic trouble codes (DTCs) are important hints for repairing malfunctions that are difficult to simulate.

Perform the specific DTC diagnostic inspection to quickly and accurately diagnose the malfunction.
e The on-board diagnostic function is used during inspection. When a DTC is shown specifying the cause of a
malfunction, continue the diagnostic inspection according to the items indicated by the on-board diagnostic

function.

Diagnostic index

XME2010002

e The diagnostic index lists the symptoms of specific malfunctions. Select the symptoms related or most closely
relating to the malfunction.

Quick diagnosis chart (If mentioned)
¢ The quick diagnosis chart lists diagnosis and inspection procedures to be performed specifically relating to the

cause of the malfunction.

Symptom troubleshooting
« Symptom troubleshooting quickly determines the location of the malfunction according to symptom type.

Gl-5



HOW TO USE THIS MANUAL

Procedures for Use
Using the basic inspection (section K)
Perform the basic inspection procedure before symptom troubleshooting.

Perform each step in the order shown.
The reference column lists the location of the detailed procedure for each basic inspection.
Although inspections and adjustments are performed according to the reference column procedures, if the

cause of the malfunction is discovered during basic inspection, continue the procedures as indicated in the
remarks column.

SHOWS INSPECTION
ORDER SHOWS ITEM NAMES FOR SHOW POINTS REQUIRING
DETAILED PROCEDURES ATTENTION BASED ON
INSPECTION RESULTS
AUTOMATIC TRANSAXLE BASIC INSPECTION
STEP INSPECTION ACTION
1 * Turn ignition switch is on. Yes | Go to next step. 4
* Does O/D OFF indicator light (illuminate/go out) No | Perform symptom troubleshooting No.26 "O/D OFF '
correspond to O/D OFF switch position (on/off)? indicator light does not illuminate when O/D OFF switch
is turned to on", or No.27 "O/D OFF indicator light
illuminates when O/D OFF switch is not turned to on"
2 * Turn ignition switch is on. Yes | Go to next step.
* When selector lever is moved, are selector lever No | Inspect selector lever.
position and indicator aligned? Also, when other
ranges are selected from N or P during idling, Repair or replace defective areas.
does vehicle creep within 1 to 2 seconds?
3 * Inspect the ATF color condition. Yes | Go to next step.
No | Repair or replace any defective parts according to
inspection result.
¢ Are ATF color and odor normal? Flush ATX and cooler line as necessary.
REFERENCE
COLUMN —+—
4 « Perform line pressure test. Yes | Go to next step.
See K-2 Line Pressure Test No | Adjust accelerator cable as necessary. .
« Is line pressure okay? Bepalr or replace any defective parts according to
inspection result.
5 * Perform stall test. Yes | Go to next step.
See K-2 Stall Speed Test No | Repair or replace defective parts according to
* |s stall speed is okay? inspection result.

Gl-6
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HOW TO USE THIS MANUAL

Using the DTC troubleshooting flow
e DTC troubleshooting flow shows diagnostic procedures, inspection methods, and proper action to take for each

DTC.

DETECTION CONDITION
describes the condition
TROUBLE CONDITION under which the DTC is
detected.
DTC PO103
DTC PO103 | MAF circuit high input
PCM monitors input voltage from TP sensor after ignition key is turned on. If input voltage at PCM terminal
68 is above 8.25 V, PCM determines that TP circuit has malfunction.
Diagnostic support note
DETECTION This is a continuous monitor (CCM).
POSSIBLE CONDITION o ) ) . )
MIL illuminates if PCM detects the above malfunction during first drive cycle. Therefore,
CAUSE described PENDING CODE Is not avallable.
i i * FREEZE FRAME DATE is available.
possmle po_mt(ﬂ « DTC s stored in the PCM memory.
of malfunction ¢ MAF sensor malfunction
POSSIBLE [* Connector or terminal malfunction
CAUSE = Open circuit in wiring between MAF sensor terminal D and PCM terminal 36
+  Open circuit in MAF sensor ground circuit
FROM
MAIN RELAY PCM | —
. MAF SENSOR “TERMINAL D
Indicates the Indicates the
inspection step circuit to be
No. to be u inspected
performed \\ (FK,and P
(F,Kand P section)
section)
MAF SENSOR L —
— Indicates the
IIEIII!EI connector
STEP shows the related to
rder of VI FROMTERMINAL 500 ® - .
order o . HARNESS SDE CONNECTOR the inspection
troubleshooting ¢
Dlagnostic procedure
STEP INSPECTION ACTION
1 | VERIFY FREEZE FRAME DATA HAS BEEN Yes | Goto next step. —FACTION
RECORDED No | Record FREEZE FRAME DATA on repair order, then go :
Has FREEZE FRAME DATA been recorded? o next step. descrlbe.s the
2 VERIFY RELATED REPAIR INFORMATION Yes | Perform repair or diagnosis according to available repair ap'?r"p"ate
AVAILABILITY infomation. action to a take
Are related Service Bulletins and/or on-line If vehicle is not repaired,then go to next step. as according
repair information available? No | Goto next step. — to the result
3 VERIFY CURRENT INPUT SIGNAL STATUS IS Yes | Intermittent concern is existing. Go to INTERMITTENT
CONCERN INTERMITTENT OR CONSTANT CONCERNS TROUBLESHOOTING procadure. (Yes/No).
Connect NGS tester to DLC-2. See F1-33 INTERMITTENT CONCERN |
Start engine. TROUBLESHOOTING Reference
INSPECTION Access MAF V PID using NGS tester. No | Goto next step. item(s) to
describes the «+  IsMAFV PID within 0.2 - 8.3V? perform
i 4 INSPECT POOR CONNECTION OF MAF Yes | Repalr or replace terminals, then go to Step 8. ACTION.
method to qUIckIy SENSOR CONNECTOR
de_termlne the ¢ Tum ignition key to OFF.
failed part(s). Disconnect MAF sensor connector.
Check for poor connection (damaged,pulled-
out terminals, corrosion etc.).
Avre there any malfunctions?

XME2010004
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HOW TO USE THIS MANUAL

Using the diagnosis index

e The symptoms of the malfunctions are listed in the diagnostic index for symptom troubleshooting.

¢ The exact malfunction symptoms can be selected by following the index.

No. TROUBLESHOOTING ITEM DESCRIPTION Page
" . See F2-6 MELT NO.1 MAIN OR
1 Melting of main or other luses — OTHER FUSE
2 Will not crank Starter does not work. See F2-7 NO.2 MIL COMES ON
. . Starter cranks engine at normal
3 zzr:kstarVIong crank/erratic start/erratic speed but engine requires excessive | Soo F2-8 NO. 3 WILL NOT CRANK
cranking time belore starting.
. . Engine stops unexpectedly at idle See F2-8 NO. 4 HARD START/
4 | Engine statls. After startiatidle | oo after start, LONG CRANK/ERRATIC GRANK
5 Cranks Ity but will Starter cranks engine at normal See F2-11 NO. 5 ENGINE-STALLS
ranks normally but will not start speed but engine will not run. AFTER START/AT IDLE
6 Slow return to idl Engine takes more time than normal | See F2-15 NO.6 CRANKS
ow return to idie to return to idle speed. NORMALLY BUT WILL NOT START
Engine speed fiuctuates between
i . specified idle speed and lower See F2-19 NO. 7 SLOW RERUN TO
7 |Engine runs rough/rotling speed and engine shakes exces- IDLE
sively.
Engine speed continues at fast idle
8 Fast idlefruns on after warm-up. See F2-20 NO. 8 ENGINE RUNS
Engine runs after ignition key is ROUGH/ROLLING IDLE
turned to OFF.
Engine stops unexpectedly at begin-
9 | Low idle/stalls during deceleration ning of deceleration or recovery

from decelertion.

See F2-23 NO. 9 FAST IDLE/RUNS
ON

Gl-8
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HOW TO USE THIS MANUAL

Using the quick diagnosis chart
e The chart lists the relation between the symptom and the cause of the malfunction.
e The chart is effective in quickly narrowing down the relation between symptom and cause of the malfunction. It

also specifies the area of the common cause when multiple malfunction symptoms occur.
e The appropriate diagnostic inspection relating to malfunction cause as specified by the symptoms can be
selected by looking down the diagnostic inspection column of the chart.

(2 PARTS WHICH MAY BE THE CAUSE OF
PROBLEMS
QUICK DIAGNOSIS CHART
Posslble factor
—_ E3
o (2
PART WHICH MAY BE o g g ¢g E |2
] <] c °Q 3
THE SYMPTOM H 5 BB s |8
= o E|l5 @ a |2
& § |2 g c S 2 |8
E g |8 183 ¢ | £
B £ E |5 = 8 4
2 B g 8| & |E o o
B 2 g ¢ |@ e =
a = % 2 2 |E c o
2 | £ o |2 8| 2 g S g
s | E g |@ 5 2| o |8 5
- D |= 2 s 5 T | o
e | 2 9 (@ s c £ & 5 &
o o |7 ] S| ¢ |8 2 2
g £eg 2% 3|6 |E-/5 8 |}
E |2 S g5 o | & 8§ | 5 Eo| 2 |E
£ ol B2/ 2|5|8|8 =258 =]
E|e 2|58 Ee 8|35 S 28 s|g | &
TS | o ] EES S| &8 o | £ [E = | 5
Q o e | E o | 8 EB|l T |8
8|8 212185 g 3 % E c2| E |¢ g
c P Pt K4 £ = [=} —
8§12 2|8 z@els 8 2 %2382 93¢
Bls 3|2 $3¢ 5|8 5 525 5 253
g8 T |2 |28 0|2 8§ 2L 58k
Trouble shooting item 3| & \F’\ b 6| £ |E|S | >2E3| o £28|0
1 | Melting of main or other fuses
2 | Will not crank
3 | Hard to start/long crank/erratic start/erratic crank X | x x x X x
4 | Engine stalls. After start/at idle X x X | x | X x x
5 | Cranks normally but will not start x X | x| X x | x
6 | Slow return to idle x
7 | Engine runs rough/rolling idle x x x X x x x x
8 | Fastidle/runs on x
9 | Low idle/stalls during d ion x | x
Engine stalls/quits. Acceleration/cruise x x x x
Enigine runs rough. Acceleration/cruise x x x | X X X
Misses Acceleration/cruise x | x| x X | x x x
10 . Acceleration/cruise/
Buakdjerk deceleration x x x x | x x
Hesitation/stumble Acceleration x x
Surges Acceleration/cruise x x x x
11 | Lack/loss of power Acceleration/cruise x x x x x
®CHOOSE THE 12 | Knocking/pinging Acceleration/cruise x
ACTUAL SYMPTOM 13 | Poor fuel economy x
14 | Emissions compliance x x x
15 | High oil consumption/leakage
16 | Cooling system concerms Overheating
17 | Cooling system concerms Runs cold
18 | Exhaust smoke x X X
19 | Fuel odor (in engine compartment)
20 | Engine noise x x
21 | Vibration concerns (engine) x
22 | A/C does not work sufficiently.
A/C is always on or A/C compressor runs
23 continously.
24| A/C is not cut off under WOT conditions .
25 | Exhaust sulphur smell
26 | Intermittent concerns x x x x 3 x
27 | Constant voltage
Automatic transmission Upshift/downshift/ i
28 (AT) concemns engagement See Section K TROUBLESHOOTING
XME2010011
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HOW TO USE THIS MANUAL

Using the symptom troubleshooting
o Symptom troubleshooting shows diagnostic procedures, inspection methods, and proper action to take for
each trouble symptom.

DESCRIPTION
describes what
kind of TROUBLE TROUBLE SYMPTOM
SYMPTOM 14 Engine flares up or slips when upshifting or down shifting
[~ When pedal is dep for dri engine speed increase but vehicle speed increase
DESCRIPTION slowly.
- When act is depressed while driving,engine speed i but vehicle not.
= There Is clutch slip because clutch Is stuck or line pressure Is low.
— Clutch stuck, slippage (forward clutch, 3-4 clutch, 2-4 brake band, one-way clutch 1, one-way clutch 2)
= Line pressure low
POSSIBLE « Malfunction or mis-adjustment of TP sensor
| - Malfunction of VSS
CAUS_E + Malfunction of input/turbine speed sensor
describes « Malfunction of sensor ground
possible + Malfunction of shift sclenoid A, B or C
oint of « Malfunction of TGC solencid valve
p f . Pg:SISBELE « Malfunction of body ground
malfunction « Malfunction of throtlle cable
* Malfunction of throttle valve body
— Poor operating of mechanical pressure
« Selector lever position disparity
« TR switch position disparity
STEP shows the Note
* Before followling troubleshooting steps, make sure that Automatic Transaxle On-board Dlagnostic and
order of Automatic Transaxls Basic Inspection ars conductsd.
troubleshooting.
Diagnostic procedure
STEP INSPECTION ACTION ACTION
1 * Is line pressure okay? Yes | Goto next step. ~ describes the
No | Repair or replace any defective parts according to o approriate
Reference inspection results. action to take
. ——_ | 2 | *lIsshift point okay? Yos | Goto next step as a result
item (S) for [ ] See K-5 Road Test Preparation No | Go to symptom troubleshooting No.9 "Abnormal shift".
additional " PE— . - (YES/NO) of
N . 3 * Stop engine and turn ignition switch on. Yes Overh.aul control valve body and repair or replace any
information to - Connect NGS tester to DLC-2. defective parts. INSPECTION.
perform + Simulate SHIFT A, SHIFT B and SHIFT € PIDs See ATX Workshop Manual GF4A-EL (1666-1A-09F) _ |
for ON. I
INSPECTION. : ) } . '
» Is operating sound of shift solenoids heard? If problem remains, replace or overhaul transaxle and How to perform
L~ repair or replace defective parts. ACTION is
INSPECTION | — described in the
describes the relative material
shown.
methOd to No | * Inspect for bend, damage, corrosion or loose
qU|ckIy connection if shift solenoid A, B, or C terminal on ATX.
detemine the * Inspect for shift solenoid mechanical stuck.
failed part See K-14 Inspsction of Operation
* If shift solenoids are okay, inspect fo%*shan\
circuit betwaen PCM connector terminal A, B or C. L Reference
4 » Verify test results. item(s) to
— If okay, retumn to diagnostic index to service any additional symptoms. erform
__ | malfunction remains, inspect related Service Bulletins and/or On-line Repair Information and perform repair or p
diagnosis. ACTION.
—_ If vehicle is repaired, troubleshooting completed.
— If vehicle is not repaired or additional diagnostic information is not available, replace or reprogram PCM.
XME2010007
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UNITS

UNITS
UNITS
ABE201200002W01
Electrical current | A (ampere)
Electric power W (watt)
Electric resistance |Q (ohm)
Electric voltage V (volt)
mm (millimeter)

Length

eng in (inch)

kPa (kilo pascal)

Negative pressure | mmHg (millimeters of mercury)
inHg (inches of mercury)

kPa (kilo pascal)

kgf/cm2 (kilogram force per square
centimeter)

psi (pounds per square inch)

N-m (Newton meter)

kgf-m (kilogram force meter)
Torque kgf-cm (kilogram force centimeter)
ft-Ibf (foot pound force)

in-Ibf (inch pound force)

L (liter)

US qt (U.S. quart)

Imp qt (Imperial quart)

Volume ml (milliliter)

cc (cubic centimeter)

cu in (cubic inch)

fl oz (fluid ounce)

g (gram)
0z (ounce)

Positive pressure

Weight

Conversion to Sl Units (Systéme International d'Unités)
e All numerical values in this manual are based on Sl units. Numbers shown in conventional units are converted
from these values.

Rounding Off
o Converted values are rounded off to the same number of places as the Sl unit value. For example, if the S| unit
value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
o When the data indicates upper and lower limits, the converted values are rounded down if the Sl unit value is
an upper limit and rounded up if the Sl unit value is a lower limit. Therefore, converted values for the same Sl
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm?, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm?, 39—45 psi}

e The actual converted values for 2.7 kgf/cm2 are 264 kPa and 38.4 psi. In the first specification, 2.7 is used as

an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is
used as a lower limit, so the converted values are rounded up to 270 and 39.

Gl-11



FUNDAMENTAL PROCEDURES

FUNDAMENTAL PROCEDURES

PROTECTION OF VEHICLE

o Always be sure to cover fenders, seats and floor
areas before starting work.

ABE201400004W01

X3UOOOWAG

PREPARATION OF TOOLS AND MEASURING EQUIPMENT

o Be sure that all necessary tools and measuring
equipment are available before starting any work.

ABE201400004W02

X3UO0OWAH

SPECIAL SERVICE TOOLS

o Use special service tools or equivalent when they
are required.

ABE201400004W03

49 SE01 310

X3UO0OWAJ

OIL LEAKAGE INSPECTION
¢ Use either of the following procedures to identify the type of oil that is leaking:

ABE201400004W04

Using UV Light (Black Light)
1. Remove on the engine or transaxle.

Note
¢ Referring to the fluorescent dye instruction manual, mix the specified amount of dye into the engine oil or
ATF (or transaxle oil).

2. Pour the fluorescent dye into the engine oil or ATF (or transaxle oil).
3. Allow the engine to run for 30 minutes.
4. Inspect for dye leakage by irradiating with UV light (black light), and identify the type of oil that is leaking.

Gl-12



FUNDAMENTAL PROCEDURES

5. If no dye leakage is found, allow the engine to run for another 30 minutes or drive the vehicle then reinspect.
6. Find where the oil is leaking from, then make necessary repairs.

Note

e To determine whether it is necessary to replace the oil after adding the fluorescent dye, refer to the

fluorescent dye instruction manual.

Not Using UV Light (Black Light)
Gather some of the leaking oil using an absorbent white tissue.
Take samples of engine oil and ATF (or transaxle oil), both from the dipstick, and place them next to the leaked

1.

2.

3.

DISCONNECTION OF THE NEGATIVE BATTERY CABLE

oil already gathered on the tissue.
Compare the appearance and smell, and identify
the type of oil that is leaking.

. Remove any oil on the engine or transaxle/

transmission.

. Allow the engine to run for 30 minutes.
. Check the area where the oil is leaking, then

make necessary repairs.

ATF OR
TRANSAXLE OIL 7 ENGINE OIL
%@ \ / é (
P > -/
\ — N -7 ~

LEAKED OIL

XME2014003

ABE201400004W05

« Before beginning any work, turn the ignition switch to LOCK position, then disconnect the negative battery
cable and wait for more than 1 minute to allow the backup power supply of the SAS unit to deplete its stored
power. Disconnecting the battery cable will delete the memories of the clock, audio, and DTCs, etc. Therefore,
it is necessary to verify those memories before disconnecting the cable.

¢ [f the battery had been disconnected during vehicle maintenance or for other reasons, the window will not fully
close automatically.Carry out the power window main switch initial setting. (See S—23 INITIAL SETTING.)

REMOVAL OF PARTS
o While correcting a problem, also try to determine

its cause. Begin work only after first learning
which parts and subassemblies must be removed
and disassembled for replacement or repair. After
removing the part, plug all holes and ports to
prevent foreign material from entering.

DISASSEMBLY

If the disassembly procedure is complex,
requiring many parts to be disassembled, all parts
should be marked in a place that will not affect
their performance or external appearance and
identified so that reassembly can be performed
easily and efficiently.

ABE201400004W06

X3UO0OWAK

ABE201400004W07

X3UO0OWAL
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FUNDAMENTAL PROCEDURES

INSPECTION DURING REMOVAL, DISASSEMBLY

¢ When removed, each part should be carefully
inspected for malfunction, deformation, damage,
and other problems.

ARRANGEMENT OF PARTS

o All disassembled parts should be carefully
arranged for reassembly.

¢ Be sure to separate or otherwise identify the parts
to be replaced from those that will be reused.

CLEANING OF PARTS

o All parts to be reused should be carefully and
thoroughly cleaned in the appropriate method.

Warning
¢ Using compressed air can cause dirt and
other particles to fly out causing injury to
the eyes. Wear protective eye wear
whenever using compressed air.

REASSEMBLY

e Standard values, such as torques and certain
adjustments, must be strictly observed in the
reassembly of all parts.
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X3UO0OWAN
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FUNDAMENTAL PROCEDURES

o If removed, these parts should be replaced with new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts
¢ Depending on location:
— Sealant and gaskets, or both, should be applied to specified locations. When sealant is applied, parts
should be installed before sealant hardens to prevent leakage.
— OQil should be applied to the moving components of parts.
— Specified oil or grease should be applied at the prescribed locations (such as oil seals) before reassembly.

WGIWXX0032J

ADJUSTMENT

o Use suitable gauges and/or testers when making
adjustments.

ABE201400004W12

X3UO0OWAS

RUBBER PARTS AND TUBING

e Prevent gasoline or oil from getting on rubber
parts or tubing.

ABE201400004W13

WGIWXX0034E
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FUNDAMENTAL PROCEDURES

HOSE CLAMPS

e When reinstalling, position the hose clamp in the
original location on the hose and squeeze the
clamp lightly with large pliers to ensure a good fit.

TORQUE FORMULAS

e When using a torque wrench-SST or equivalent
combination, the written torque must be
recalculated due to the extra length that the SST
or equivalent adds to the torque wrench.
Recalculate the torque using the following

ABE201400004W14

¥y

WGIWXX0035J

ABE201400004W19

formulas. Choose the formula that applies to you.
Torque Unit Formula
N-m N-m x [L/(L+A)]
kgf-m kgf-m x [L/(L+A)]
kgf-cm kgf-cm x [L/(L+A)] —A) L
ft-Ibf ft-Ibf x [L/(L+A)] WoTWXO0a6E
in-Ibf in-Ibf x [L/(L+A)]
A : The length of the SST past the torque wrench drive
L : The length of the torque wrench
VISE
i i . . i . ABE201400004W16
e When using a vise, put protective plates in the jaws of the vise to prevent damage to parts.

Gl-16
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FUNDAMENTAL PROCEDURES, INSTALLATION OF RADIO SYSTEM

DYNAMOMETER
ABE201400004W17

e When inspecting and servicing the power train on the dynamometer or speed meter tester, pay attention to the
following:
— Place a fan, preferably a vehicle-speed proportional type, in front of the vehicle.
— Make sure the vehicle is in a facility with an exhaust gas ventilation system.
— Since the rear bumper might deform from the heat, cool the rear with a fan. (Surface of the bumper must be
below 70 degrees.)
— Keep the area around the vehicle uncluttered so that heat does not build up.
— Watch the water temperature gauge and don’t overheat the engine.
— Avoid added load to the engine and maintain normal driving conditions as much as possible.

Note
¢ When only the front wheels are being rotated on the dynamometer, the ABS warning light could illuminate.
If the ABS warning light illuminates, turn the ignition switch to the LOCK position, then turn it back to the
ON position, run the vehicle at 10km/h and check that the ABS warning light goes off. (In this case, a DTC
will be stored in the memory. To delete this data from the memory, follow the procedure for deleting DTCs
(ABS) from memory.) (See P-6 PRECAUTION (BRAKES) ) to turn off the warning light.)

SST . . . ABE201400004W18
e Some Ford SST or equivalent are used as SSTs necessary for engine repair. Note that these SSTs are
marked with Ford SST numbers.
¢ Note that a Ford SST number is written together with a corresponding Mazda SST number as shown below.

Example (section ST)

1: 49 UN303 009
2:303-009

Crankshaft Damper Remover

1: Mazda SST number
2: Ford SST number

XME2014002

Example (except section ST)

303—009 —Ford SST Number
(CCRV RN ERTNE)] —Mazda SST Number

XME2014001

INSTALLATION OF RADIO SYSTEM

INSTALLATION OF RADIO SYSTEM
ABE201600005W0T

If a radio system is installed improperly or if a high-powered type is used, the CIS and other systems may be
affected. When the vehicle is to be equipped with a radio, observe the following precautions:

¢ Install the antenna at the farthest point from control modules.

¢ Install the antenna feeder as far as possible from the control module harnesses.

¢ Ensure that the antenna and feeder are properly adjusted.

e Do not install a high-powered radio system.
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ELECTRICAL SYSTEM

ELECTRICAL SYSTEM

ELECTRICAL PARTS

Battery cable
o Before disconnecting connectors or removing
electrical parts, disconnect the negative battery
cable.

Wiring Harness
¢ To remove the wiring harness from the clip in the
engine room, pry up the hook of the clip using a
flathead screwdriver.

CONNECTORS

Data link connector
¢ Insert the probe into the terminal when
connecting a jumper wire to the data link
connector.

Caution
¢ Inserting a jumper wire probe into the
data link connector terminal may damage
the terminal.

Disconnecting connectors
e When disconnecting connector, grasp the
connectors, not the wires.

Gl-18
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WGIWXX0007E
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ELECTRICAL SYSTEM

e Connectors can be disconnected by pressing or
pulling the lock lever as shown.

WGIWXX0042E

Locking connector
e When locking connectors, listen for a click
indicating they are securely locked.

X3uooowB1

Inspection
o When a tester is used to inspect for continuity or
measuring voltage, insert the tester probe from

the wiring harness side. < ~

X3U000WB2

¢ Inspect the terminals of waterproof connectors
from the connector side since they cannot be
accessed from the wiring harness side.

Caution

>
e To prevent damage to the terminal, wrap /
a thin wire around the tester probe before @ -
inserting into terminal. o3

WGIWXX0045E
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ELECTRICAL SYSTEM

Terminals
Inspection
o Pull lightly on individual wires to verify that they
are secured in the terminal.

Replacement

e Use the appropriate tools to remove a terminal as
shown. When installing a terminal, be sure to
insert it until it locks securely.

¢ Insert a thin piece of metal from the terminal side
of the connector and with the terminal locking tab
pressed down, pull the terminal out from the
connector.

Sensors, Switches, and Relays
¢ Handle sensors, switches, and relays carefully.
Do not drop them or strike them against other
objects.

Wiring Harness
Wiring color codes

e Two-color wires are indicated by a two-color code symbol.
e The first letter indicates the base color of the wire and the second the color of the stripe.

X3uooowB4

X3U000WBS

X3U000WB6

CODE COLOR CODE COLOR
B Black 0] Orange
BR Brown P Pink
G Green R Red
GY Gray Vv Violet
L Blue w White
LB Light Blue Y Yellow
LG Light Green

Gl-20
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ELECTRICAL SYSTEM

Fuse
Replacement
o When replacing a fuse, be sure to replace it with
one of the same capacity. If a fuse fails again, the
circuit probably has a short and the wiring should
be inspected.
o Be sure the negative battery terminal is
disconnected before replacing a main fuse.

YMUOOOWA1

¢ When replacing a pullout fuse, use the fuse
puller.

PULLER

YMUOOOWAK

Direction of View for Connector
Part-side connector
Direction of view is from the terminal side.

* : Part names are shown only when there are _— PART NAME*
multiple connector drawings.

/

PART
DIRECTION OF VIEW

PART-SIDE CONNECTOR

WGIWXX0100E
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ELECTRICAL SYSTEM

Vehicle-harness-side connector

Direction of view is from the harness side.

* . Part names are shown only when there are
multiple connector drawings.

Other

Because vehicle-harness-side connectors, such as
the DLC 2, have to be viewed from the terminal side,
the direction of view is from the terminal side.

ELECTRICAL TROUBLESHOOTING TOOLS

Jumper wire
e A jumper wire is used to create a temporary
circuit. Connect the jumper wire between the
terminals of a circuit to bypass a switch.

Caution
e Do not connect a jumper wire from the
power source line to a body ground. This
may cause burning or other damage to
wiring harnesses or electronic
components.

Gl-22
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_

PCM

=

OF CONNECTING

VEHICLE- — ~
HARNESS-SIDE
CONNECTOR

DIRECTION OF VIEW
VEHICLE HARNESS
WGIWXX0101E
DLC2
GND 1 GND 2 KLN

[ —— |

| =

\
@R

Bos) O

B o o
]

0
|

B+

S

—\

VEHICLE HARNESS

DIRECTION OF VIEW

WGIWXX0102E

ABE201700006W03
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ELECTRICAL SYSTEM

Voltmeter
e The DC voltmeter is used to measure circuit
voltage. A voltmeter with a range of 15 V or more
is used by connecting the positive (+) probe (red
lead wire) to the point where voltage will be
measured and the negative (-) probe (black lead
wire) to a body ground.

Ohmmeter
¢ The ohmmeter is used to measure the resistance

between two points in a circuit and to inspect for
continuity and short circuits.

Caution
e Do not connect the ohmmeter to any
circuit where voltage is applied. This will
damage the ohmmeter.

PRECAUTIONS BEFORE WELDING

VOLTMETER

>

O

BLACK LEAD

RED LEAD

GROUND

POWER SOURCE LINE

X3U000WBC

&

OHMMETER

O+

POWER SOURCE LINE

GROUND LINE

YMUOOOWAL

ABE201700006W04

Vehicles have various electrical parts. To protect the parts from excessive current generated when welding, be

sure to perform the following procedure.
1. Turn the ignition switch to the LOCK position.
2. Disconnect the battery cables.

3. Securely connect the welding machine to the
ground near the welding area.

4. Cover the peripheral parts of the welding area to
protect them from weld spatter.

&

BATTERY CABLE

WGIWXX0007E

WGIWXX0008E
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JACKING POSITIONS, VEHICLE LIFT (2 SUPPORTS),
SAFETY STANDS (RIGID RACK) POSITIONS

JACKING POSITIONS ,VEHICLE LIFT (2 SUPPORTS),
SAFETY STANDS (RIGID RACK) POSITIONS

JACKING POSITIONS, VEHICLE LIFT (2 SUPPORTS) AND SAFETY STAND (RIGID RACK) POSI'I;I(S(E)zl(;lzgmQW01
Jacking Positions

Warning
o Improperly jacking a vehicle is dangerous. The vehicle can slip off the jack and cause serious
injury. Use only the correct front and rear jacking points and block the wheels.

¢ Use safety stands to support the vehicle after it has been lifted.

Front
o At the jacking plate of the engine support member.

Rear
o At the center of torsion beam axle.

Vehicle Lift Positions
Front and rear

Warning
¢ Unstably lifting a vehicle is dangerous. The vehicle can slip off the lift and cause serious injury
and/or vehicle damage. Make sure that the vehicle is on the lift horizontally by adjusting the height
of support at the end of the arm of the lift.

Safety Stand Positions
Front
e Both sides of the vehicle, on side sills.

Rear
e Both sides of the vehicle, on side sills.
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JACKING POSITIONS ,VEHICLE LIFT (2 SUPPORTS), SAFETY STANDS (RIGID

Jacking positions, vehicle lift

(2 supports) and safety stand (rigid rack) positions view

JACKING POINTS

FRONT
-—

N
REAR

JACKING POINTS

N
FRONT REAR

VEHICLE LIFT (2 SUPPORTS)

///

SAFETY STAND (RIGID RACK) POSITIONS

ABE2021W001
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TOWING

TOWING

TOWING
ABE202400009W01

o Proper lifting and towing are necessary to prevent damage to the vehicle. Government and local laws must be
followed.

o A towed vehicle should have its front wheels off the ground. If excessive damage or other conditions prevent
this, use wheel dollies.

o When towing with the rear wheels on the ground, release the parking brake.

Caution o
¢ Do not tow the vehicle backward with ) % ' -
driving wheels on the ground. This may 2 \
cause internal damage to the transaxle.

YMUOOOWA3

Caution
e Do not tow with sling-type equipment.
This could damage your vehicle. Use
wheel-lift or flatbed equipment.

YMUOOOWA4

Caution
e Do not use the hook loops under the
front and rear for towing. They are
designed ONLY for tying down the
vehicle when it is being transported.
Using them for towing will damage the
bumper.

YMUOOOWAS

TOWING HOOKS
ABE202400009W02
Caution
e The towing hooks should be used only in an emergency (to get the vehicle out of a ditch or a snow
bank, for example).
¢ When using the towing hooks, always pull the cable or chain in a straight direction with respect to
the hook. Apply no sideways force.
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TOWING

FRONT
1. Remove the towing eyelet and the lug wrench from the trunk.
2. Wrap a screwdriver or similar tool with a soft cloth to prevent damage to the painted bumper and open the cap
located on the front bumper, below the left headlight. ﬂ

Caution
e The cap cannot be completely removed.
Do not use excessive force as it may
damage the cap or scratch the painted
bumper surface.

ABE2024W004

3. Securely install the towing eyelet using the lug
wrench.
4. Hook the towing rope to the towing eyelet.

Caution
o If the towing eyelet is not securely
tightened, it may loosen or disengage
from the bumper when towing the
vehicle. Make sure that the towing eyelet
is securely tightened to the bumper.

A6E2024W002

TOWING EYELET

ABE2024W003

REAR

=

[{ ey

A6E2024W001
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IDENTIFICATION NUMBER LOCATIONS

IDENTIFICATION NUMBER LOCATIONS

VEHICLE IDENTIFICATION NUMBER(VIN)

AB6E202600010W01

ENGINE IDENTIFICATION NUMBER
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NEW STANDARDS

NEW STANDARDS
NEW STANDARDS
ABE202800020W01
e Following is a comparison of the previous standard and the new standard.
New Standard Previous Standard
Agi’ize:" Name :t?:;ew- Name Remark
AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning
BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vb Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6
CMP sensor | Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position
CS sensor | Control Sleeve Sensor CSP sensor | Control Sleeve Position Sensor #6
CKP sensor | Crankshaft Position Sensor — Crank Angle Sensor 2
DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
El Electronic Ignition — Electronic Spark Ignition #2
ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal
EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel
4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3
9. | Fuel Shut Off Solenoid FCV  |Fuel Cut Valve #6
GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure
MAF sensor | Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/SelfDiagnosis
oL Open Loop — Open Loop
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NEW STANDARDS

New Standard Previous Standard
i- i- Remark
Hation Name ation Name
— Output Speed Sensor — Vehicle Speed Sensor 1
ocC Oxidation Catalytic Converter — Catalytic Converter
02S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6
PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4
— Pressure Control Solenoid — Line Pressure Solenoid Valve
PAIR Pulsed Secondary Air Injection — Secondary Air Injection System ﬁ?éi(:iccj)n
— Pump Speed Sensor — NE Sensor #6
Injection
AIR Secondary Air Injection — Secondary Air Injection System with air
pump
SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection
. . — 12 Shift Solenoid Valve
—  |Shift Solenocid A — | Shift A Solenoid Valve
. . — 23 Shift Solenoid Valve
—  |Shift Solenoid B — | ’Shift B Solenoid Valve
— Shift Solenoid C — 34 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
B Throttle Body — Throttle Body
TP sensor | Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position
M Transmission (Transaxle) Control . ECAT Control Unit
Module
— $;anq§$'asij 'c,): S(L;zasrz)iaxle) Fluid — ATF Thermosensor
TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger
VSS Vehicle Speed Sensor — Vehicle Speed Sensor
VR Voltage Regulator — IC Regulator
VAF sensor | Volume Air Flow Sensor — Air flow Sensor
WUTWC \éV:nr\r/r:arLtJeprThree Way Catalytic — Catalytic Converter #5
WOT Wide Open Throttle — Fully Open

#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM

#3 : In some models, there is a fuel pump relay that controls pump speed. That relay is now called the fuel pump
relay (speed).

#4 : Device that controls engine and powertrain

#5 : Directly connected to exhaust manifold

#6 : Part name of diesel engine
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ABBREVIATIONS

ABBREVIATIONS
ABBREVIATIONS
ABE203000011W01

A/C Air conditioner O/D Overdrive

ABS Antilock brake system Oocv Oil control valve

ACC Accessories OFF Switch off

ALR Automatic locking retractor ON Switch on

ATF Automatic transaxle fluid P/S Power steering

ATX Automatic transaxle P/W CM Power window control module
CAN Controller area network PATS Passive anti-theft system

CM Control module PCV Positive crankcase ventilation
DIS Drive information system PID Parameter identification

DSC Dynamic stability control REC Recirculate

ELR Emergency locking retractor RF Right front

ESA Electronic spark advance RH Right hand

EX Exhaust R.H.D. Right hand drive

GPS Global positioning system RR Right rear

HI High SAS Sophisticated air bag sensor
IAC Idle air control SST Special service tool

IG Ignition SW Switch

IN Intake TDC Top dead center

INT Intermittent TFT Transaxle fluid temperature
KOEO Key on engine off TNS Tail number side lights
KOER Key off engine running TP Throttle position

LCD Liquid crystal display TR Transaxle range

LED Light emitting diode TWC Three way catalytic converter
LF Left front VAD Variable air duct

LH Left hand VIS Variable intake-air system
L.H.D. Left hand drive VTCS Variable tumble control system
LO Low VT Variable valve timing

LR Left rear WDS Worldwide diagnostic system
M Motor 4SD 4 door sedan

MAX Maximum 5HB 5 door hatchback

MTX Manual transaxle
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PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION TABLE
EXTERIOR

o INSPECT and ADJUST, if necessary, the

following items to specification:

Glass, exterior bright metal and paint for damage
Al weatherstrips for damage or detachment
Door operation and alignment including side door
and back door
QWheel lug nuts
QTire pressures
UHeadlight aiming
Headlight cleaner and fluid level (if equipped)
Operation of bonnet release and lock
Operation of liftgate and fuel lid opener

o INSTALL the following parts:
QFlap (front and rear)
Wheel caps or rings (if equipped)

AB6E203200012W01

UNDER BONNET—ENGINE OFF

o INSPECT and ADJUST, if necessary, the

following items to specification:

Fuel, engine coolant, and hydraulic lines, fittings,
connections, and components for leaks
Accelerator cable and linkage for free movement
WTension of drive belts
UTightness of water hose clamps
QTightness of battery terminals, electrolyte level and
specific gravity
JRadiator coolant level and specific gravity
UEngine oil level
aQil level in steering gearbox
QWindshield washer tank fluid level
Brake master cylinder fluid level
Clutch master cylinder fluid level (MTX only)
Power steering fluid level
Manual transaxle oil level (MTX only)
CLEAN the spark plugs

INTERIOR
¢ INSTALL the following parts:
Fuse for accessories
e CHECK the operations of the following items:
Al lights including warning, and indicator lights
UCigarette lighter and clock
Qlgnition switch and steering lock
UTransaxle range switch (ATX only)
dWarning buzzers
Seat belts warning system
Qlgnition key reminder alarm
Seat controls (sliding and reclining) and headrests

Gl-32

dSeat belt warning system
Door locks, including childproof door locks
Power door lock
QPower windows (if equipped)
UHorn, wipers, and washers
UWiper blades performance
Clean the wiper blades and windshield, if necessary
dAntenna
e CHECK the following items:
QPresence of spare fuse
QUpholstery and interior finish
e CHECK and ADJUST, if necessary, the following
items:
dOperation and fit of windows
Parking brake
Pedal height and free play of brake pedal

UNDER BONNET—ENGINE RUNNING AT
OPERATING TEMPERATURE
e CHECK the following items:
Operation of idle-up system for electrical load, air
conditioner
Qldle speed
JAutomatic transaxle fluid level (ATX only)
Winitial ignition timing
Operation of throttle position sensor
Operation of EGR valve

ON HOIST

e CHECK the following items:
dUnderside fuel, coolant and hydraulic lines, fittings,
connections, and components for leaks
Tires for cuts or bruises
QSteering linkage, suspension, exhaust system, and
all underside hardware for looseness or damage

ROAD TEST
e CHECK the following items:
Brake operation
QClutch operation
QSteering control
OOperation of meters and gauges, squeaks, rattles,
and abnormal noises
Engine general performance
Emergency locking retractors

AFTER ROAD TEST
o REMOVE the seat and floor mat protective covers
CHECK for the necessary owner information
materials, tools, and spare tire in vehicle




SCHEDULED MAINTENANCE

SCHEDULED MAINTENANCE

SCHEDULED MAINTENANCE TABLE

For Europe (L.H.D. U.K.)
Chart symbols:

| :Inspect and repair, clean, adjust, or replace if necessary. (Oil-permeated air cleaner elements cannot be
cleaned using the air-blow method.)

ABE203400013W01

R : Replace
T :Tighten

L : Lubricate
Remarks:

¢ To ensure efficient operation of the engine and all systems related to emission control, the ignition and fuel systems must
be serviced regularly. It is strongly recommended that all servicing related to these systems be done by an authorized
Mazda Dealer.

¢ After the described period, continue to follow the described maintenance at the recommended intervals.
Refer below for a description of items marked* in the maintenance chart.

*1: Also inspect and adjust the power steering and air conditioner drive belts, if installed.

*2: If the vehicle is operated under any of the following conditions, change the engine oil and oil filter every 10,000 km
(6,250 miles) or shorter.
a. Driving in dusty conditions.
b. Extended periods of idling or low speed operation.
c. Driving for long period in cold temperatures or driving regularly at short distance only.

*3: If the vehicle is operated in very dusty or sandy areas, clean and if necessary, replace the air cleaner element more
often than the recommended intervals.

*4: If the brakes are used extensively (for example, continuous hard driving or mountain driving) or if the vehicle is
operated in extremely humid climates, change the brake fluid annually.

Maintenance Interval (Number of months or km (miles), whichever comes first)

Maintenance ltem Months 12 24 36 48 60 72 84 96 108

x1000 km 20 40 60 80 100 | 120 | 140 | 160 | 180

x1000 miles 125 25 37.5 50 62.5 75 87.5 | 100 | 1125
ENGINE

Drive belts *1 I | I
Engine oil 21 R R R R R R R R R
Oil filter 2 R R R R R R R R R

COOLING SYSTEM
Cooling system (including coolant level adjustment) | ] [ ] | ] ]

Replace at first 4 years or 100,000 km (62,500 miles);
after that, every 2 years

Engine coolant

FUEL SYSTEM
Air cleaner element *3 R R R
Fuel lines & hoses I | | I
IGNITION SYSTEM

Spark plugs | Replace every 100,000 km (62,500 miles)
EMISSION CONTROL SYSTEM

E.G.R. system | | | | ] | | | ]
ELECTRICAL SYSTEM

Battery electrolyte level & specific gravity e e e e
CHASSIS & BODY

Brake lines, hoses & connections | | | | | | | |
Brake fluid *4 R R R R
Parking brake | I I | | | | I I
Power brake unit & hoses | I I | | | | I I
Disc brakes | I I | | | | I I
Power steering fluid, lines, hoses, and connections | | | | | | | | |
Steering operation & linkages I | | I
Manual transaxle oil R




SCHEDULED MAINTENANCE

Maintenance Interval (Number of months or km (miles), whichever comes first)
Maintenance Item Months 12 24 36 48 60 72 84 96 108
%1000 km 20 40 60 80 100 | 120 | 140 | 160 | 180
%1000 miles 125 | 25 | 375 | 50 | 625 | 75 | 87.5 | 100 (1125
|

Automatic transaxle/transmission fluid level |

Front & rear suspension & ball joints

Driveshaft dust boots

bolts & nuts on seats

Exhaust system heat shields

Cabin air filter (if installed) (aldehyde filter) R

Cabin air filter (if installed)(pollen filter)

|
| | | |
| | | |
| | | |
| | | |
R|R|R|R|R|R/|R/|R
R R R R

Body condition
Inspect annually

(for rust, corrosion & perforation)

For Israel
Chart symbols:

: Inspect and clean, repair, adjust, or replace if necessary. (Oil-permeated air cleaner elements cannot be
cleaned using the air-blow method.)

R : Replace
L : Lubricate
C :Clean
Remarks:

e To ensure efficient operation of the engine and all systems related to emission control, the ignition and fuel systems must

be serviced regularly. It is strongly recommended that all servicing related to these systems be done by an authorized
Mazda Dealer.

o After the described period, continue to follow the described maintenance at the recommended intervals.

Refer below for a description of items marked* in the maintenance chart.

*1: Also inspect and adjust the power steering and air conditioner drive belts, if installed.

*2: If the vehicle is operated under any of the following conditions, change the engine oil and oil filter every 10,000 km
(6,000 miles) or shorter.
a. Driving in dusty conditions.
b. Extended periods of idling or low speed operation.
c. Driving for long period in cold temperatures or driving regularly at short distance only.

*3: If the vehicle is operated in very dusty or sandy areas, inspect and if necessary, clean or replace the air cleaner
element more often than the recommended intervals.

*4: This is a full function check of electrical systems such as lights, wiper and washer systems (including wiper blades),
and power windows.

*5: If the brakes are used extensively (for example, continuous hard driving or mountain driving) or if the vehicle is
operated in extremely humid climates, change the brake fluid annually.

Maintenance Interval (Number of months or km (miles), whichever comes first)
Maintenance ltem Months 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144
%1000 km 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 180
%1000 miles 9 18 | 27 | 36 | 45 | 54 | 63 | 72 | 81 90 | 99 | 108
ENGINE
Drive belts 1| | I | | I I I | | I I I
Engine oil 2| R R R R R R R R R R R R
Oil filter 2| R R R R R R R R R R R R
COOLING SYSTEM
Cooling system . | | | |
(Including coolant level adjustment)
FUEL SYSTEM
Air cleaner element *3] C C C R C C C R C C C R
Fuel filter R R
Fuel lines & hoses I | I | I I

IGNITION SYSTEM

Spark plugs

Replace every 90,000 km (54,000 miles)
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SCHEDULED MAINTENANCE

Maintenance Interval (Number of months or km (miles), whichever comes first)
Maintenance ltem Months 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144
%1000 km 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 180
%1000 miles 9 18 | 27 | 36 | 45 | 54 | 63 | 72 | 81 90 | 99 | 108

EMISSION CONTROL SYSTEM

Evaporative system | | I

E.G.R. system (if installed) | | I

ELECTRICAL SYSTEM

Battery electrolyte level & specific gravity | I | | | I I | | | I I

All electrical system 4] | I | | | I I | | | I I

CHASSIS & BODY

Brake & clutch pedals

Brake lines, hoses & connections

Brake fluid *5

Parking brake

Power brake unit & hoses

Disc brakes

Power steering fluid, lines, hoses, and | | | | | | | | | | | |
connections

Steering operation & linkages I | I | | I

Manual transaxle oil R R

Automatic transaxle/transmission fluid level I | I | | I

Front & rear suspension & ball joints | | I | I

Driveshaft dust boots | | I | I

Exhaust system & heat shields I | I | | I

Bolts & nuts on seats | | | | | |

Body condition (for rust, corrosion & perforation) Inspect annually
Cabin air filter (if installed) R/R[R|]R|R|R|R|[R|R|R|[R]|R
For GCC

Chart symbols:

| :Inspect and repair, clean, adjust, or replace if necessary. (Oil-permeated air cleaner elements cannot be
cleaned using the air-blow method.)

R : Replace
T :Tighten
C :Clean
Remarks:

e To ensure efficient operation of the engine and all systems related to emission control, the ignition and fuel systems must
be serviced regularly. It is strongly recommended that all servicing related to these systems be done by an authorized
Mazda Dealer.

o After the described period, continue to follow the described maintenance at the recommended intervals.

Refer below for a description of items marked* in the maintenance chart.

*1: Also inspect and adjust the power steering and air conditioner drive belts, if installed.

*2: If the vehicle is operated under any of the following conditions, change the engine oil and oil filter more often than
recommended intervals.

a. Driving in dusty conditions.
b. Extended periods of idling or low speed operation.
c. Driving for long period in cold temperatures or driving regularly at short distance only.

*3: If the vehicle is operated in very dusty or sandy areas, inspect and if necessary, clean or replace the air cleaner
element more often than the recommended intervals.

*4: This is a full function check of electrical systems such as lights, wiper and washer systems (including wiper blades),
and power windows.

*5: If the brakes are used extensively (for example, continuous hard driving or mountain driving) or if the vehicle is
operated in extremely humid climates, change the brake fluid annually.
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SCHEDULED MAINTENANCE

Maintenance Interval (Number of months or km (miles), whichever comes first)

Months

6

12

18

24

30

36

42

48

54

60

66

72

78

84

90

96

Mai I
aintenance Item <1000 km

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

x1000 miles

6.25

125

18.75

25

31.25

37.5

43.75

50

56.25

62.5

68.75

75

81.25

87.5

93.75

100

ENGINE

Drive belts *1

Engine oll 2

Oil filter 2

COOLING SYSTEM

Cooling system

Engine coolant

FUEL SYSTEM

Air cleaner element *3

Fuel filter

Fuel lines & hoses

IGNITION SYSTEM

Spark plugs

EMISSION CONTROL SYSTEM

Evaporative system (if intalled)

E.G.R. system (if installed)

ELECTRICAL SYSTEM

Battery electrolyte level & specific
gravity

All electrical system *4

CHASSIS & BODY

Brake & clutch pedal

Brake lines, hoses & connections

Brake fluid *5

Parking brake

Power brake unit & hoses

Disc brakes

Power steering fluid, lines, hoses and
connections

Steering operation & linkages

Manual transaxle oil

Automatic transmission / transaxle fluid
level

Automatic transmission / transaxle fluid

Front & rear suspension & ball joints

Driveshaft dust boots

Bolts & nuts on chassis & body

T

Exhaust system heat shields

__|__

Cabin air filter (if installed)

o —| =]

R

T —|H|—|—

T —|H|—|—

Body condition
(for rust, corrosion & perforation)

Inspect annually
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SCHEDULED MAINTENANCE

Scheduled Maintenance Service (Specific Work Required)

For Europe (L.H.D. U.K.)

Maintenance ltem

Specific Work Required

ENGINE

Engine valve clearance

Measure clearance.

Drive belts

Inspect for wear, cracks and fraying, and check tension.
Replace drive belt.

Engine timing belt

Replace engine timing belt.

Engine oil

Replace engine oil and inspect for leakage.

Oil filter

Replace oil filter and inspect for leakage.

Oil by-pass filter

Replace oil by-pass filter and inspect for leakage.

COOLING SYSTEM

Cooling system
(including coolant level adjustment)

Check coolant level and quality, and inspect for leakage.

Engine coolant

Replace coolant.

FUEL SYSTEM

Idle speed

Check engine idle rpm.

Idle mixture
(for CIS & carburetor leaded fuel)

Check the CO and HC concentrations (see W/M).

Choke system (for carburetor)

Check system operation.

Air cleaner element

Inspect for dirt, oil and damage.
Clean air cleaner element (by blowing air).
Replace air cleaner element.

Fuel filter

Replace fuel filter.

Fuel lines & hoses

Inspect for cracks, leakage and loose connection.

IGNITION SYSTEM (FOR GASOLINE)

Initial ignition timing

Check initial ignition timing.

Spark plugs

Inspect for wear, damage, carbon, high-tension lead condition and measure

plug gap.
Replace spark plugs.

EMISSION CONTROL SYSTEM (FOR GASOLINE)

Evaporative system

Check system operation (see W/M), vapor lines, vacuum fitting hoses and
connection.

Throttle positioner system

Check the diaphragm and system operation, vacuum fitting hoses and
connection.

Dash pot (for carburetor)

Check system operation.

E.G.R. system

Check system operation (see W/M), vacuum fitting hoses and connection.

ELECTRICAL SYSTEM

Battery electrolyte level & specific gravity

Check level and specific gravity.

Battery condition

Check the battery for corroded or loose connections and cracks in the case
(for maintenance free type).

All electrical system

Check function of lighting system, windshield wiper (including wiper blade
condition) and washer and power windows.

Headlight alignment

Check headlight alignment

CHASSIS & BODY

Brake & clutch pedals

Check pedal height and free play.

Brake fluid

Check fluid level and inspect for leakage.
Replace brake fluid.

Clutch fluid

Check fluid level and inspect for leakage.

Brake lines, hoses & connections

Inspect for cracks, damage, chafing, corrosion, scars, swelling and fluid
leakage.

Parking brake

Check lever stroke.

Power brake unit & hoses

Check vacuum lines, connections and check valve for improper attachment,
air tightness, cracks chafing and deterioration.

Disc brakes

Test for judder and noise. Inspect caliper for correct operation and fluid
leakage, brake pads for wear. Check disc plate condition and thickness.

Drum brakes

Test for judder and noise. Inspect brake drum for wear and scratches; brake
lining for wear, peeling and cracks; and wheel cylinder for fluid leakage.

Manual steering gear oil

Check gear oil level.

Power steering fluid, lines, hoses & connections

Check fluid level and condition. Inspect for loose connection, routing,

damage, and leaks.
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SCHEDULED MAINTENANCE

Maintenance ltem

Specific Work Required

Steering operation & linkages

Check steering wheel free play, hard steering, and operation noise. Check
linkages, boots and ball joints condtion. Check grease or gear oil.

Power steering fluid & lines

Check fluid level and lines for improper attachment, leakage, cracks,
damage, loose connections, chafing and deterioration.

Power steering fluid

Check fluid level.

Power steering system & hoses

Check lines for improper attachment, leakage, cracks, damage, loose
connections, chafing and deterioration.

Steering & front suspension

Check free play of steering system, inspect shock absorbers for correct
damping force, oil leakage, damage and looseness, and inspect coll
springs, arms, links and stabilizer for damage and looseness.

Steering operation & gear housing

Check that the steering wheel has the specified play. Be sure to check for
changes, such as excessive play, hard steering or strange noises.

Check gear housing and boots for looseness, damage and grease/gear oil
leakage.

Steering linkages tie rod ends & arms

Check ball joint, dust cover and other components for looseness, wear,
damage and grease leakage.

Front & rear suspension ball joints

Inspect for grease leakage, cracks, damage and looseness.

Manual transmission/transaxle oil

Check oil level and inspect for leakage.
Replace manual transmission/transaxle oil.

Automatic transaxle oil level

Check oil level.

Automatic transmission/transaxle fluid level

Check fluid level.

Automatic transmission/transaxle fluid

Replace automatic transmission/transaxle fluid.

Front & rear differential oil

Check oil level and inspect for leakage.
Replace front & rear differential oil.

Rear differential oil

Check oil level and inspect for leakage.
Replace rear differential oil.

Transfer oil

Check oil level and inspect for leakage.
Replace transfer oil.

Upper arm shafts (for B-Series)

Lubricate the upper arm shafts for looseness or damage.

Front & rear wheel bearing grease

Remove wheel bearing and replace the grease.

Propeller shaft joints (with grease nipple)

Lubricate propeller shaft joints.

Driveshaft dust boots

Inspect for grease leakage, cracks, damage and looseness.

Wheel nuts

Tighten wheel nuts.

Bolts & nuts on chassis & body

Tighten bolts and nuts fastening suspension components, members and
seat frames.

Bolts & nuts on seats

Move the seat back and forth and side to side to check for squeeking or
rattling. If there is any squeeking or rattling, retorque bolts and nuts
fastening seat frames.

Body condition
(for rust, corrosion & perforation)

Inspect body surface for paint damage, rust, corrosion and perforation.

Exhaust system heat shields

Inspect for damage, corrosion, looseness of connections and gas leakage.

Tires
(including spare tire)
(with inflation pressure adjustment)

Check air pressure and inspect tires for tread wear, damage and cracks;
and wheels for damage and corrosion.

Hinges & catches

Lubricate hinges and catches of doors, trunk lid and hood.

Seat belts

Inspect seat belt webbing for scratches, tears and wear, and check anchor
bolt tightness.

Rear suspension uni-ball & sliding rubber
bushing (for RX-7)

Inspect for cracks, damage and looseness.

Underside of vehicle

Inspect underside of vehicle (floor pans, frames, fuel lines, around exhaust
system, etc.) for damage and corrosion.

Road test

Check brake operation/clutch operation/steering control/operation of meters
and gauges/squeaks, rattles or unusual noises/engine general
performance/emergency locking retractors.

AIR CONDITIONER SYSTEM

Refrigerant amount

Check refrigerant amount.

Compressor operation

Check compressor operation, and inspect for noise, oil leakage, cracks and
refrigerant leakage.

Cabin air filter

Replace cabin air filter.
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LOCATION INDEX

LOCATION INDEX

MECHANICAL LOCATION INDEX

AB6E220001002W01

ABE2200W300

(See B-18 CYLINDER HEAD GASKET
REPLACEMENT)

1 | Drive belt 6 | Front oil seal
(See B-3 DRIVE BELT INSPECTION) (See B—21 FRONT OIL SEAL REPLACEMENT)
(See B-3 DRIVE BELT REPLACEMENT) = TRear oil seal
I(ﬁg% Egr l%F,il'VE BELT AUTO TENSIONER (See B-25 REAR OIL SEAL REPLACEMENT)
) 8 | Oil control valve (OCV) (L3)
2 | Tappet (See B33 OIL CONTROL VALVE (OCV)
(See B—4 VALVE CLEARANCE INSPECTION) REMOVAL/INSTALLATION)
3 |Engine (See B-33 OIL CONTROL VALVE (OCV)
(See B-9 COMPRESSION INSPECTION) INSPECTION)
(See B—26 ENGINE REMOVAL/INSTALLATION) 9 |Variable valve timing actuator (L3)
(See B-31 ENGINE DISASSEMBLY/ASSEMBLY) (See B-32 VARIABLE VALVE TIMING ACTUATOR
4 | Timing Chain REMOVAL/INSTALLATION)
(See B—10 TIMING CHAIN REMOVAL/ (See B-32 VARIABLE VALVE TIMING ACTUATOR
INSTALLATION) INSPECTION)
5 |Cylinder head gasket 10 | Plug hole plate

(See G-10 SPARK PLUG REMOVAL/
INSTALLATION)




DRIVE BELT

DRIVE BELT

DRIVE BELT INSPECTION

A6E221015800W01 ﬂ
Note

¢ Front and water pump drive belt deflection/tension inspection is not necessary because of the use of the
front drive belt auto tensioner.

Front Drive Belt
1. Verify that the drive belt auto tensioner indicator
mark does not exceeds the limit.
o [f it exceeds the limit, replace the drive belt.
(SeeB-3 DRIVE BELT REPLACEMENT.)

NORMAL

INDICATOR
MARK

AME2210W001

DRIVE BELT REPLACEMENT

1. Remove the splash shield (RH).

2. Turn the center of the tensioner pulley clockwise
to release tension to the drive belt.

3. Remove the drive belt.

4. Reinstall the drive belt or install a new drive belt.

5. Verify that the drive belt auto tensioner indicator
mark does not exceeds the limit. (See B-3 DRIVE
BELT INSPECTION.)

o [f it exceeds the limit, replace the drive belt.
6. Install the splash shield (RH).

ABE221015800W03

AME2210W002
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DRIVE BELT, VALVE CLEARANCE

DRIVE BELT AUTO TENSIONER INSPECTION

1.
2.

ABE221015980W01

Remove the drive belt. (See B-3 DRIVE BELT REPLACEMENT.)
Verify that the drive belt auto tensioner moves

smoothly in the operational direction.
¢ Replace the drive belt auto tensioner if

necessary.

Turn the drive belt auto tensioner pulley by hand
and verify that it rotates smoothly.
¢ Replace the drive belt auto tensioner if
necessary.
Install the drive belt. (See B-3 DRIVE BELT
REPLACEMENT.)

DRIVE BELT
AUTO TENSIONER

AME2210W003

VALVE CLEARANCE

VALVE CLEARANCE INSPECTION

—_

11.
12.
13.
14.
15.

COXNOUAWN =

AB6E221212111W01

. Disconnect the negative battery cable.

. Remove the tire (RH).

. Remove the splash shield (RH).

. Remove the spark plugs. (See G—10 SPARK PLUG REMOVAL/INSTALLATION.)
. Remove the high-tension lead.

Remove the oil control valve (OCV) connector.
Remove the ventilation hose.

. Remove the cylinder head cover.
. Verify that the engine is in cold condition.
. Measure the valve clearance.

(1) Turn the crankshaft clockwise so that the No.1 piston is at TDC of the compression stroke.
(2) Measure the valve clearance at A in the
figure.
¢ [f the valve clearance exceeds the space
the tappet. (See B-5 VALVE
CLEARANCE ADJUSTMENT.)

Note
¢ Make sure to note the measured values for
choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in}
(0.25+0.03 mm {0.0098+0.0011 in}) AME2212W001
EX: 0.27—0.33 mm {0.0106—0.0130 in}
(0.30+0.03 mm {0.0118+0.0011 in})

(3) Turn the crankshaft 360° clockwise so that the No.4 piston is at TDC of the compression stroke.
(4) Measure the valve clearance at B in the figure.
¢ |f the valve clearance exceeds the standard, replace the tappet. (See B-5 VALVE CLEARANCE
ADJUSTMENT.)

Note
o Make sure to note the measured values for choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25+0.03 mm {0.0098+0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30+0.03 mm {0.0118+0.0011 in})

Install the cylinder head cover. (See B—17 Cylinder Head Cover Installation Note.)

Install the ventilation hose.

Install the oil control valve connector.

Install the high-tension lead. (See G—11 HIGH-TENSION LEAD REMOVAL/INSTALLATION.)
Install the spark plugs. (See G—10 SPARK PLUG REMOVAL/INSTALLATION.)
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VALVE CLEARANCE

16. Install the splash shield (RH).
17. Install the tire (RH).

VALVE CLEARANCE ADJUSTMENT
A6E221212111W02

. Disconnect the negative battery cable.
. Remove the tire (RH).

. Remove the splash shield (RH).

Remove the spark plugs. (See G-10 SPARK PLUG REMOVAL/INSTALLATION.)
Remove the high-tension lead.

Remove the oil control valve (OCV) connector.

Remove the ventilation hose.

Remove the cylinder head cover.

Remove the drive belt. (See B-3 DRIVE BELT REPLACEMENT.)

. Remove the joint shaft from the front drive shaft (RH). (See M—17 DRIVE SHAFT REMOVAL/INSTALLATION.)
. Remove the engine front cover lower blind plug. BLIND PLUG /

SoomNoOTALN

—_

AME2212W002

12. Remove the engine front cover upper blind plug.
13. Remove the cylinder block lower blind plug.

AME2212W003

14. Install the SST as shown.
15. Turn the crankshaft clockwise the crankshaft is in
the No.1 cylinder TDC position.

303-507

(49 JEO1 061)

AME2212W004
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VALVE CLEARANCE

16. Loosen the timing chain.

(1) Using a suitable screwdriver or equivalent
tool, unlock the chain tensioner ratchet.

(2) Turn the exhaust camshaft clockwise using a
suitable wrench on the cast hexagon and
loosen the timing chain.

(3) Placing the suitable bolt (M6 X 1.0 length
25mm—35mm {0.99in—1.37in}) at the
engine front cover upper blind plug, secure
the chain guide at the position where the
tension is released.

17. Hold the exhaust camshaft using a suitable
wrench on the cast hexagon as shown.

18. Remove the exhaust camshaft sprocket.

19. Loosen the camshaft cap bolts in several passes
in the order shown.

Note
e The cylinder head and the camshaft caps
are numbered to make sure they are
reassembled in their original position. When
removed, keep the caps with the cylinder
head they were removed from. Do not mix
the caps.

20. Remove the camshaft.

21. Remove the tappet.
22. Select proper adjustment shim.

B-6

AME2212W006

EXHAUST

0
CAMSHAFT %
SPROCKET

AME2212W007
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VALVE CLEARANCE

New adjustment shim
= Removed shim thickness + Measured valve clearance - Standard valve clearance (IN: 0.25 mm
{0.0098 in}, EX: 0.30 mm {0.0118 in})

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25£0.03 mm {0.0098+0.0011 in}) ﬂ
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30+0.03 mm {0.0118+0.0011 in})

23. Install the camshaft with No.1 cylinder aligned with the TDC position.
24. Tighten the camshaft cap bolt using the following
two steps.
(1) Tighten to 5.0—9.0 N-m {51.0—91.7 kgf-cm,
44.3—79.5 in-Ibf}.
(2) Tighten to 14.0—17.0 N-m {1.5—1.7 kgf-m,
10.4—12.5 ft.Ibf}.

)
AN

$ 8% % YD 0 D@

AME2212W009

f(««(tli‘
/

25. Install the exhaust camshaft sprocket.

Note
¢ Do not tighten the bolt for the camshaft
sprocket during this step. First confirm the —
valve timing, then tighten the bolt. L

26. Install the SST to the camshaft as shown.

EXHAUST
CAMSHAFT
SPROCKET

European countries

Except European countries

27. Remove the M6 x 1.0 bolt (length 25mm—
35mm {0.99in—1.37in}) from the engine front
cover to apply tension to the timing chain.

28. Turn the crankshaft clockwise the crankshaft is in
the No.1 cylinder TDC position.

AME2212W011
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VALVE CLEARANCE

29. Hold the exhaust camshaft using a suitable
wrench on the cast hexagon as shown.
30. Tighten the exhaust camshaft sprocket lock bolt.

Tightening torque:
69—75 N-m {7.10—7.6 kgf-m, 50.9—55.3 ft-Ibf}

31. Remove the SST from the camshaft.
32. Remove the SST from the block lower blind plug.
33. Rotate the crankshaft clockwise two turns until
the TDC position.
¢ [f not aligned, loosen the crankshaft pulley
lock bolt and repeat from Step 14. AME2212W006
34. Apply silicone sealant to the engine front cover
upper blind plug.
35. Install the engine front cover upper blind plug.

Tightening torque:
10 N-m {1.0 kgf-m, 7.4 ft-1bf}

AME2212W003

36. Install the cylinder block lower blind plug.

Tightening torque:
18—22 N-m {1.9—2.2 kgf-m, 13.3—16.2 fi-Ibf}

AME2212W012

S

37. Install the new engine front cover lower blind BLIND PLUG

plug. (/ I
Tightening torque: %

12 N-m {1.2 kgf-m, 8.9 ft-Ibf}

38. Connect the front drive shaft (RH) and the joint
shaft. (See M—-17 DRIVE SHAFT REMOVAL/
INSTALLATION)

39. Install the drive belt. (See B-3 DRIVE BELT
REPLACEMENT.)

40. Install the cylinder head cover. (See B-17
Cylinder Head Cover Installation Note.)

41. Install the ventilation hose.

42. Install the oil control valve (OCV) connector.

43. Install the high-tension lead. (See G—-11 HIGH-TENSION LEAD REMOVAL/INSTALLATION.)

44, Install the spark plugs. (See G-10 SPARK PLUG REMOVAL/INSTALLATION.)

45, Install the splash shield (RH).

46. Install the tire (RH).

AME2212W002
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COMPRESSION PRESSURE

COMPRESSION PRESSURE

COMPRESSION INSPECTION

. Connect a compression gauge into the spark plug ) \ \V
hole.

. Inspect each cylinder as above.

Warning
¢ Hot engines and oil can cause severe burns. Be careful not to burn yourself during removal/
installation of each component.

. Verify that the battery is fully charged.

¢ Recharge it if necessary. (See G—4 BATTERY INSPECTION.)

. Warm up the engine to the normal operating temperature.
. Stop the engine and allow it to cool off for about 10 min.
. Perform “Fuel Line Safety Procedures”. Leave the fuel pump relay removed. (See F—17 BEFORE REPAIR

PROCEDURE.)

Warning
e Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.
¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line
Safety Procedure”. (See F-17 Fuel Line Safety Procedure.)

Remove the ignition coil connector.
Remove the spark plugs. (See G-10 SPARK
PLUG REMOVAL/INSTALLATION.)

Fully depress the accelerator pedal and crank the ’ [
engine.
Note the maximum gauge reading.

o [f the measured value is less than the limited
value, or there is a cylinder whose
compression value varies from that of other
cylinders by 196.1 kPa {1.999 kgf/cm?, 28.44
psi} or more, add a small amount of engine oil
through the spark plug hole. Then measure
the compression pressure and perform the
respective operations for the following cases.
— If the compression increases, the piston,

the piston rings, or cylinder wall may be
worn and overhaul is required.
— If the compression stays low, a valve may be stuck or improperly seated and overhaul is required.
— If the compression in adjacent cylinders stays low, the cylinder head gasket may be damaged or the
cylinder head distorted and overhaul is required.

N
CONNECTOR

AME2214W001

Compression

kPa {kgf/cm?, psi} [rpm]

ABE221402000W01 ﬂ

Engine type
|
tem T
Standard 1,750 {17.845, 253.816} [300]
Minimum 1,225 {12.492, 177.64} [300]

Maximum difference
between cylinders

196.1 {1.999, 28.44}

kPa {kgf/cm?, psi} [rpm]

Engine type
Iltem
LF
Standard 1,720 {17.5391, 249.465} [300]
Minimum 1,204 {12.277, 174.58} [300]

Maximum difference
between cylinders

196.1 {1.999, 28.44}

B-9



COMPRESSION PRESSURE, TIMING CHAIN

kPa {kgf/cm?, psi} [rpm]

Engine type
ltem
L3
Standard 1,430 {14.5819, 207.404} [290]
Minimum 1,000 {10.197, 145.00} [290]
Maximum d|'fference 196.1 {1.999, 28.44}
between cylinders

11.

Disconnect the compression gauge.

12. Install the spark plugs. (See G—10 SPARK PLUG REMOVAL/INSTALLATION.)
13. Connect the ignition coil connector.
14. Install the fuel pump relay. (See F—17 BEFORE REPAIR PROCEDURE.)

TIMING CHAIN

TIMING CHAIN REMOVAL/INSTALLATION

ONOUTAWN =

13.

AB6E221512201W01

Warning
¢ Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.
¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injures or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line
Safety Procedure”. (See F-17 Fuel Line Safety Procedure.)

. Disconnect the negative battery cable.

. Remove the spark plugs. (See G—10 SPARK PLUG REMOVAL/INSTALLATION.)

. Remove the tire (RH).

. Remove the under cover.

. Loosen the water pump pulley bolt and removal the drive belt. (See B—3 DRIVE BELT REPLACEMENT.)

. Remove the CKP sensor. (See F-54 CRANKSHAFT POSITION (CKP) SENSOR REMOVAL/INSTALLATION.)

Drain the engine oil. (See D—4 ENGINE OIL REPLACEMENT.)

Remove the P/S oil pump with the oil hose still connected and position the P/S oil pump so that it is out of the
way. (See N—22 POWER STEERING OIL PUMP REMOVAL/INSTALLATION.)

Remove the front drive shaft (RH) from the joint shaft. (See M—12 JOINT SHAFT REMOVAL/INSTALLATION.)

. Remove in the order indicated in the table.
. Install in the reverse order of removal.
. Start the engine and:

¢ Inspect for the engine oil, engine coolant, transaxle oil and fuel leakage.
o Verify the ignition timing, idle speed and idle mixture. (See F-8 IGNITION TIMING INSPECTION.) (SeeF—-
9 IDLE MIXTURE INSPECTION.)
Perform a road test.

B-10




TIMING CHAIN

74.5—104.9
{7.6—10.6,
55.0—76.6}
58.8—80.4

{6.0—8.1,

20—30
{2.1—3.0,
15.2—21.6}

-

EES
96—104
{9.8—10.6,
70.9—76.7}+87 °— 93°

{2.1—3.0,
15.2—21.6}

L

(A): 8.0—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

8.0—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

8.0—11.5 N-m

{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

8.0—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

N-m {kgf-m, ft-Ibf}

1 | Cylinder head cover
(See B—17 Cylinder Head Cover Installation Note)

2 | Crankshaft pulley lock bolt

(See B—12 Crankshaft Pulley Lock Bolt Removal
Note)

(See B—16 Crankshaft Pulley Lock Bolt Installation
Note)

Crankshaft pulley

Water pump pulley

Drive belt idler pulley

|0~ W

No.3 engine mount rubber and No.3 engine joint
bracket

(See B—12 No.3 Engine Mount Rubber and No.3
Engine Joint Bracket Removal Note)

(See B—16 No.3 Engine Mount Rubber and No.3
Engine Joint Bracket Installation Note)

7 | Engine front cover
(See B—14 Engine Front Cover Installation Note)

15.2—21.6}
AME2215W001
8 |Front oil seal
(See B—13 Engine Front Cover Removal Note)
(See B—15 Front Qil Seal Installation Note)
9 Chain tensioner
(See B—12 Chain Tensioner Removal Note)
10 | Tensioner arm
11 | Chain guide
12 | Timing chain
(See B—14 Timing Chain Installation Note)
13 |Seal
14 | Qil pump chain tensioner
15 | Oil pump chain guide
16 | Oil pump sprocket
(See B—13 Oil Pump Sprocket Removal Note)
(See B—13 Oil Pump Sprocket Installation Note)
17 | Oil pump chain
18 |Camshaft sprocket

B-11




TIMING CHAIN

Crankshaft Pulley Lock Bolt Removal Note
1. Remove the cylinder block lower blind plug.

2. Install the SST.
3. Turn the crankshaft clockwise the crankshaft is in

the No.1 cylinder TDC position.

4. Hold the crankshaft pully by using the SSTs.

205-072 |
(49 UN20 5072)

AME2215W002

Chain Tensioner Removal Note
1. Using a thin screwdriver, hold the chain tensioner ratchet lock mechanism away from the ratchet stem.

2. Slowly compress the tensioner piston.
3. Hold the tensioner piston using a 1.5 mm {0.059
in} wire or paper clip.

AME2215W003

No.3 Engine Mount Rubber and No.3 Engine Joint Bracket Removal Note
1. Suspend the engine using the SSTs. N

AME2215W004

B-12



TIMING CHAIN

Oil Pump Sprocket Removal Note
1. Hold the oil pump sprocket by using the SST.

49 G032 354

AME2215W005

Engine Front Cover Removal Note
1. Remove the oil seal using a screwdriver as
shown.

AME2215W006

Oil Pump Sprocket Installation Note
1. Hold the oil pump sprocket by using the SST.

49 G032 354

AME2215W005

B-13



TIMING CHAIN

Timing Chain Installation Note
1. Install the SST to the camshaft as shown.

European countries

Except European countries
2. Install the timing chain.
3. Remove the retaining wire or paper clip from the
auto tensioner to apply tension to the timing

chain.

Engine Front Cover Installation Note
1. Apply silicone sealant to the engine front cover as

shown.

Caution
¢ Install the cylinder head cover within 10

minutes of applying the silicone sealant.
e Silicone sealant is not need in area C as
indicated below due to an existing. (L3)

Thickness
A: 2.0—3.0 mm {0.079—0.118 in}
B: 1.5—2.5 mm {0.059—0.098 in}

B-14
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TIMING CHAIN

2. Install the cylinder head cover bolts in the order

as shown.

Bolt No. Tightening torque

1—18 8.0—11.5 N-m {81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

19—22 |40—55 N-m {4.1—5.6 kgf-m, 29.7—40.5 ft-Ibf}

Front Oil Seal Installation Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Compress the oil seal using the SST and a
hammer.

AME2215W008

(B

49 H010 401

AME2215W009

HAMMER

vz

22

49 HO10 401

K777

ENGINE FRONT
COVER

0—0.5mm
{0—0.019in}

P

FRONT OIL SEAL

AME2215W010
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TIMING CHAIN

No.3 Engine Mount Rubber and No.3 Engine Joint Bracket Installation Note

1. Tighten the stud bolt of the No.3 engine mount
bracket.

Tightening torque:
7.0—13 N-m {71.4—132.5 kgf-cm, 62.0—115.0
in-1bf}

2. Install the No.3 engine mount rubber hand-
tighten.

3. Tighten the No.3 engine joint bracket is attached
and bolts, nuts in the order shown.

Crankshaft Pulley Lock Bolt Installation Note
1. Install the SST to the camshaft as shown.
European countries

Except European countries

B-16
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TIMING CHAIN

2. Install the M6 x 1.0 bolt in by hand.
3. Turn the crankshaft clockwise the crankshaft is in
the No.1 cylinder TDC position.

4. Hold the crankshaft pully by using the SST.
5. Tighten the crankshaft pulley lock bolt using the
following two steps.
(1) Tighten to 96—104 N-m {9.8—10.6 kgf-m,
70.9—76.7 ft-1bf}
(2) Tighten 87°—93°
6. Remove the M6 x 1.0 bolt.
7. Remove the SST from the camshaft.
8. Remove the SST from the cylinder block lower
blind plug.
9. Rotate the crankshaft clockwise two turns until
the TDC position.
¢ If not aligned, loosen the crankshaft pulley
lock bolt and repeat from Step 1.
10. Install the cylinder block lower blind plug.

Tightening torque:
18—22 N-m {1.9—2.2 kgf-m, 13.3—16.2 ft-|bf}

Cylinder Head Cover Installation Note
1. Apply silicone sealant to the mating faces as
shown.

Caution
¢ Install the cylinder head cover within 10
minutes of applying the silicone sealant.

Dot diameter:
4.0—6.0 mm {0.16—0.23 in}

2. Install the cylinder head cover with a new gasket.

®
BOLT (M6 x 1. 0)

AME2215W013

A
\
1

|
|
!

205-072

(49 UN20 5072)

AME2215W002

AME2212W012

AME2215W014
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TIMING CHAIN, CYLINDER HEAD GASKET

3. Tighten the bolts in the order shown.

Tightening torque:
8.0—11.5 N-m {81.6—122.3 kgf-cm, 70.9—
106.2 in-Ibf}

AME2215W015

CYLINDER HEAD GASKET

CYLINDER HEAD GASKET REPLACEMENT
AB6E221810271W01
Warning

e Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line
Safety Procedure”. (See F-17 Fuel Line Safety Procedure.)

. Remove the timing chain. (See B—10 TIMING CHAIN REMOVAL/INSTALLATION.)

. Remove the ignition coil. (See G-8 IGNITION COIL REMOVAL/INSTALLATION.)

. Remove the high-tension lead. (See G—11 HIGH-TENSION LEAD REMOVAL/INSTALLATION.)

. Disconnect the generator, but do not remove it from the vehicle. After disconnection, fix the generator using a
rope to prevent it from falling. (See G-6 GENERATOR REMOVAL/INSTALLATION.)

. Remove the front pipe. (See F-35 EXHAUST SYSTEM REMOVAL/INSTALLATION.)

. Remove the intake manifold. (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

. Disconnect the heater hose, bypass hose, radiator hose.

. To firmly support the engine, first set the engine
jack and attachment to the oil pan.

AN =

O ~NO O

Note £
e A: MA-1 £ il

e B: M18MA = 0 il
9. Remove in the order indicated in the table. = 7 LE; i NCR {;‘L__’l\
10. Install in the reverse order of removal. @ ! ,JJ o

11. Inspect the compression. (See B-9
COMPRESSION INSPECTION.)

AME2218W001
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CYLINDER HEAD GASKET

5.0—9.0 N-m {51.0—91.7 kgf.cm,
44.3—79.5 in-1bf}+ 14—17 {1.5—1.7,10.4—12.5}

8.0—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

44.3 in-Ibf}+

13—17 {1.4—1.7,
10.0—12.5}
+88°—92°+ 88 °—_92°

| — 5.0 N-m {51.0 kgf-cm, '

N-m {kgf-m, ft-1bf}

AME2218W002
1 | Camshaft 3 | Cylinder head
(See B—19 Camshaft Removal Note) (See B—20 Cylinder Head Removal Note)
(See B—21 Camshaft Installation Note) (See B—20 Cylinder Head Installation Note)
2 | Oil control valve (OCV) (L3) 4 | Cylinder head gasket

Camshaft Removal Note

Note
e The cylinder head and the camshaft caps are numbered to make sure they are reassembled in their
original position. When removed, keep the caps with the cylinder head they were removed from. Do not
mix the caps.

B-19




CYLINDER HEAD GASKET

1. Loosen the camshaft cap bolts in several passes
in the order shown.

Cylinder Head Removal Note
1. Loosen the cylinder head bolts in several passes
in the order shown.

Cylinder Head Installation Note
1. Measure the length of each cylinder head bolt.
¢ Replace any that exceed maximum length.

Length L:
149.0—150.0 mm {5.867—5.905 in}

Maximum:
150.5 mm {5.965 in}

2. Tighten the cylinder head bolts in the order shown

using the following 5 steps.

(1) Tighten to 5.0 N-m {51.0 kgf-cm, 44.2 in-Ibf}

(2) Tighten 13—17 N-m {1.4—1.7 kgf-m, 10.0—
12.5 ft-1bf}

(3) Tighten 44—46 N-m {4.5—4.6 kgf-m, 32.5—
33.9 ft-Ibf}

(4) Tighten 88°—92°

(5) Tighten 88°—92°

B-20
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CYLINDER HEAD GASKET, FRONT OIL SEAL

Camshaft Installation Note

1.
2. Temporarily tighten the camshaft bearing caps in

3. Tighten the camshaft cap bolts in the order shown

Set the cam position of the No.1 cylinder at the
top dead center (TDC) and install the camshaft.

two or three even movements.

using the following two steps.

(1) Tighten to 5.0—9.0 N-m {51.0—91.7 kgf-cm,

44.6—79.5 in-Ibf}
(2) Tighten to 14.0—17.0 N-m {1.5—1.7 kgf-m,
10.4—12.5 ft-1bf}

©)
10

2,

@0900 @
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AME2212W009

FRONT OIL SEAL

FRONT OIL SEAL REPLACEMENT

ONOOTAWND =

Disconnect the negative battery cable.

Remove the spark plugs. (See G-10 SPARK PLUG REMOVAL/INSTALLATION.)

Remove the Cylinder head cover. (See B—17 Cylinder Head Cover Installation Note.)
Remove the drive belt. (See B-3 DRIVE BELT REPLACEMENT.)
Remove the front drive shaft (RH) from the joint shaft. (See M—17 DRIVE SHAFT REMOVAL/INSTALLATION.)
Remove the CKPsensor.(See F-54 CRANKSHAFT POSITION (CKP) SENSOR REMOVAL/INSTALLATION.)

Remove in the order indicated in the table.
Install in the reverse order of removal.

ABE222010602W01

96—104 {9.8—10.6, 70.9—76.7} +87 “— 93 °

N-m {kgf-m, ft-Ibf}

AME2220W001

Crankshaft pulley lock bolt

(See B—22 Crankshaft Pulley Lock Bolt Removal
Note)

(See B—23 Crankshaft Pulley Lock Bolt Installation
Note)

Crankshaft pulley

Front oil seal

(See B—22 Front Qil Seal Removal Note)
(See B—23 Front Qil Seal Installation Note)

B-21



FRONT OIL SEAL

Crankshaft Pulley Lock Bolt Removal Note
1. Remove the cylinder block lower blind plug.

2. Install the SST.
3. Turn the crankshaft clockwise the crankshaft is in

the No.1 cylinder TDC position.

4. Hold the crankshaft pulley by using the SSTs.

Front Oil Seal Removal Note
1. Cut the oil seal lip using a razor knife.
2. Remove the oil seal using a screwdriver protected

with a rag.

B-22
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FRONT OIL SEAL

Front Oil Seal Installation Note
1. Apply clean engine oil to the oil seal lip.
2. Push the oil seal slightly in by hand.
3. Tap the oil seal in evenly using the SST and a
hammer.

Crankshaft Pulley Lock Bolt Installation Note
1. Install the SST to the camshaft as shown.
European countries

Except European countries

49 H010 401

AME2215W009

NGINE FRONT

E
HAMMER COVER

K777
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FRONT OIL SEAL

49 HO10 401

AME2215W010

AME2212W011
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FRONT OIL SEAL

2.
3.

10.

Install the M6 x 1.0 bolt in by hand.
Turn the crankshaft clockwise the crankshaft is in
the No.1 cylinder TDC position.

. Hold the crankshaft pulley by using the SSTs.
. Tighten the crankshaft pulley lock bolt in the order

shown using the following two steps.

(1) Tighten to 96—104 N-m {9.8—10.6 kgf-m,
70.9—76.7 ft-1bf}

(2) Tighten 87°—93°

. Remove the M6 x 1.0 bolt.
. Remove the SST from the camshaft.
. Remove the SST from the cylinder block lower

blind plug.

. Rotate the crankshaft clockwise two turns until

the TDC position.
o If not aligned, loosen the crankshaft pulley
lock bolt and repeat from Step 1.
Install the cylinder block lower blind plug.

Tightening torque:
18—22 N-m {1.9—2.2 kgf-m, 13.3—16.2 ft.Ibf}

B-24
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REAR OIL SEAL

REAR OIL SEAL

1. Remove the flywheel. (MTX) (See H-11 CLUTCH UNIT REMOVAL/INSTALLATION)
2. Remove the drive plate. (ATX) (See K-43 DRIVE PLATE REMOVAL/INSTALLATION)
3. Remove in the order indicated in the table.

4. Install in the reverse order of removal.

1 Bolt

2 |Rear oil seal
(See B—25 Rear Oil Seal Installation Note)

REAR OIL SEAL REPLACEMENT
ABE222211399W01 ﬂ

AME2222W001

Rear Oil Seal Installation Note
1. Apply silicone sealant to the mating faces as
shown.

Dot diameter:
4.0—6.0 mm {0.16—0.23 in}

2. Apply clean engine oil to the new oil seal lip.

AME2222W002

3. Install the rear oil seal using the installer as

shown. REAR OIL SEAL
CRANKSHAFT
«
% INSTALLER
«

CYLINDER BLOCK

AME2224E326

4. Tighten the rear oil seal bolts in the order as
shown.

Tightening torque:
8.0—11.5 N-m {81.6—117.2 kgf-m, 70.9—
101.7 in-Ibf}

AME2222W004
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ENGINE

ENGINE

ENGINE REMOVAL/INSTALLATION

oo~

o

© N

10.
11.

12.

13.
. Remove the front pipe. (See F-35 EXHAUST SYSTEM REMOVAL/INSTALLATION.)
15.
16.
17.

18.

AB6E222401001WO01

Warning
o Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.
¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injures or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line
Safety Procedure”. (See F-17 Fuel Line Safety Procedure.)

Remove the battery. (See G-3 BATTERY REMOVAL/INSTALLATION.)

Remove the battery tray. (See G-3 BATTERY REMOVAL/INSTALLATION.)

Remove the radiator. (See E-6 RADIATOR REMOVAL/INSTALLATION.)

Drain the missions oil.

Remove the P/S oil pump with the oil hose still connected and position the P/S oil pump so that it is out of the
way. (SeeN-22 POWER STEERING OIL PUMP REMOVAL/INSTALLATION)

Remove the A/C compressor with the pipes still connected. Position the A/C compressor so that it is out of the
way. Use wire or rope to secure.

Remove the joint shaft from the front drive shaft. (See M-17 DRIVE SHAFT REMOVAL/INSTALLATION.)
Remove the air cleaner, intake air duct, accelerator cable and bracket, and vacuum hose. (See F-10
INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

. Remove the ATF filter and selector cable. (ATX) (See K—-29 AUTOMATIC TRANSAXLE REMOVAL/

INSTALLATION.)

Remove the vacuum hose and heater hose.

Remove the release cylinder and control cable. (MTX) (See J-5 MANUAL TRANSAXLE REMOVAL/
INSTALLATION.)

Remove the plastic fuel hose. (See F-23 Plastic Fuel Hose Removal Note.) (See F-24 Plastic Fuel Hose
Installation Note.)

Disconnect the wiring harness from the engine side.

Remove in the order indicated in the table.
Install in the reverse order of removal.
Start the engine and:
¢ Inspect for the engine oil, engine coolant, transaxle oil and fuel leakage.
¢ Verify the ignition timing, idle speed and idle mixture. (See F—8 IGNITION TIMING INSPECTION.) (SeeF-
9 IDLE MIXTURE INSPECTION.)
Perform a road test.
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ENGINE

75.5—104.9
{7.6—10.6, 55.0—76.6}

75.5—104.9

{6.8—9.4,49.2

{7.6—10.6, 55.0—76.6}

66.6—93.1
66.6—93.1

6.8—9.4, 49.2—67.9
{6.6—9.4, { ’ }
49.2—67.9} 85.3—116.6

{8.7—11.8, 63.0—85.3}

58.8—80.4
{6.0—8.1, 43.3—58.5}

No.1 Engine mount rubber

(See B—28 No.1 Engine Mount Rubber Removal
Note)

(See B-31 No.1 Engine Mount Rubber Installation
Note)

No.1 Engine mount bracket
(See B-31 No.1 Engine Mount Bracket Installation
Note)

N-m {kgf-m, ft-Ibf}
AME2213W001
3 |No.4 Engine mount bracket and No.4 Engine mount
rubber
(See B—28 No.4 Engine Mount Bracket and No.4
Engine Mount Rubber Removal Note)
(See B—30 No.4 Engine Mount Bracket and No.4
Engine Mount Rubber Installation Note)
4 | Engine ground
5 |No.3 Engine joint bracket (See B—29 No.3 Engine
Joint Bracket Installation Note)
6 |Engine, transaxle

B-27




ENGINE

No.1 Engine Mount Rubber Removal Note
1. Suspend the engine using the SSTs.
2. Remove the through bolt A on the No.1 engine
mount bracket side.

3. Loosen the through bolt B on the chassis side
until approximately three pitches are showing.

Note
¢ Do not remove the No.1 engine mount
rubber from the vehicle.

AME2213W002

AME2213W003

No.4 Engine Mount Bracket and No.4 Engine Mount Rubber Removal Note
1. Secure the engine and the transaxle using an
engine jack and attachment as shown.

AME2218W001
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ENGINE

2. Remove the SST.

3. Secure the engine and the transaxle using a
hoist.

4. No.4 engine mount bracket and engine mount
rubber together in one piece.

No.3 Engine Joint Bracket Installation Note
1. Tighten the No.3 engine mount bracket stud bolt.

Tightening torque:
7.0—13 N-m {71.4—132.5 kgf-cm, 62.0—115.0
in-1bf}

AME2215W004

AME2213W004

AME2213W005

AME2215W011
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ENGINE

2. Tighten the No.3 engine joint bracket bolt and nut
in the order shown.

te

AME2213W010

No.4 Engine Mount Bracket and No.4 Engine Mount Rubber Installation Note

1. Tighten the No.4 engine mount bracket and No.4
engine mount rubber bolt and nut in the order as
shown.

2. Secure the engine and the transaxle using an
engine jack and attachment as shown.

3. Remove the hoist and secure the engine and
transaxle using SST.

B-30

AME2213W011
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ENGINE

No.1 Engine Mount Bracket Installation Note

1.

2.

Tighten No.1 engine mount bracket bolt A.

Tightening torque:
93.1—116.6 N-m {9.50—11.88 kgf-m, 68.72—
85.92 ft-1bf}

Tighten No.1 engine mount bracket bolt B.

Tightening torque:
93.1—116.6 N-m {9.50—11.88 kgf-m, 68.72—
85.92 ft-1bf}

AME2213W008

No.1 Engine Mount Rubber Installation Note

1.

2.

Tighten through bolt A on No.1 engine mount
bracket.

Tightening torque:
85.3—116.6 N-m {8.7—11.88 kgf-m, 62.93—
85.92 ft-Ibf}

Tighten through bolt B on chassis side.
Tightening torque:

93.1—116.6 N-m {9.50—11.88 kgf-m, 68.72—
85.92 ft-1bf}

AME2213W009

ENGINE DISASSEMBLY/ASSEMBLY

1.

N

ONO O~ W

ABE222401001W02

Disconnect the engine and automatic transaxle. (ATX) (See K-29 AUTOMATIC TRANSAXLE REMOVAL/
INSTALLATION.)

. Disconnect the engine and manual transaxle. (MTX) (See J-5 MANUAL TRANSAXLE REMOVAL/

INSTALLATION.)

. Remove the intake-air system. (See F-10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

. Remove the exhaust system. (See F—-35 EXHAUST SYSTEM REMOVAL/INSTALLATION.)

. Remove the generator.

. Remove the ignition coils. (See G-8 IGNITION COIL REMOVAL/INSTALLATION.)

. Remove the CKP sensor. (See F-54 CRANKSHAFT POSITION (CKP) SENSOR REMOVAL/INSTALLATION.)
. Assemble in the reverse order of disassembly.

B-31



VARIABLE VALVE TIMING

VARIABLE VALVE TIMING

VARIABLE VALVE TIMING ACTUATOR INSPECTION

L3

NookwN

8.
9

10.
11.
12.
13.

ABE222500142W01

Caution
e Variable valve timing actuator can not be disassembled it is a precision unit.

Disconnect the negative battery cable.
Remove the plug hole plate.

Remove the high-tension lead.

Remove the oil control valve connector.
Remove the ventilation hose.

Remove the cylinder head cover.

Confirm that notch of the rotor and bump of the
cover at the variable valve timing actuator are
aligned and fitted.

o [f the notch and the bump are not aligned,
turn the crankshaft clockwise two rotations.
Verify that the bump and the notch are
aligned.

¢ |f the bump and notch are still not aligned,
replace the variable valve timing actuator.

o If, when turning the crankshaft, there is a
hitting noise from the variable valve timing
actuator each time the cam passes the fully
lifted position, it means that the actuator is not
secured. Replace the actuator.

Install the cylinder head cover. (See B—17 Cylinder Head Cover Installation Note.)

Install the ventilation hose.

Install the oil control valve connector.

Install the high-tension lead. (See G—11 HIGH-TENSION LEAD REMOVAL/INSTALLATION.)
Install the spark plugs. (See G—10 SPARK PLUG REMOVAL/INSTALLATION.)

Installs plug hole plate.

AME2225W002

VARIABLE VALVE TIMING ACTUATOR REMOVAL/INSTALLATION

L3

ABE222500142W02

Caution
e Variable valve timing actuator can not be disassembled because it is a precision unit.

Note
¢ Variable valve timing actuator camshaft sprocket is integrated with the variable valve timing actuator and
cannot be disassembled.

1. Follow the timing chain removal/installation procedure from 1 to 13 and remove the timing chain. (See B—10

TIMING CHAIN REMOVAL/INSTALLATION.)

2. Remove in the order indicated in the table.
3. Install in the reverse order of removal.

1

Variable valve timing actuator

(See B-33 Variable Valve Timing Actuator Removal
Note)

(See B-33 Variable Valve Timing Actuator
Installation Note)

AME2225W001
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VARIABLE VALVE TIMING, OIL CONTROL VALVE (OCV)

Variable Valve Timing Actuator Removal Note
1. Set a wrench or equivalent tool at the hexagonal part of the camshaft to prevent rotation.
2. Loosen the variable valve timing actuator tightening bolts.

Variable Valve Timing Actuator Installation Note
1. Set a wrench or equivalent tool at the hexagonal part of the camshaft to prevent rotation.
2. Tighten variable valve timing actuator tightening bolts.

Tightening torque
69—75N-m {7.10—7.6 kgf-m, 50.9—55.3 ft:Ibf}

OIL CONTROL VALVE (OCV)

OIL CONTROL VALVE (OCV) REMOVAL/INSTALLATION
L3

ABE222614420W01

Disconnect the negative battery cable.

Remove the plug hole plate.

Remove the high-tension lead. (See G-11 HIGH-TENSION LEAD REMOVAL/INSTALLATION.)
Remove the oil control valve (OCV) connector.

Remove the ventilation hose.

Remove the cylinder head cover. (See B-17 Cylinder Head Cover Installation Note.)

Remove in the order indicated in the table.

Install in the reverse order of removal.

ONOOAWND =

8.0—11.5 N-m
{81.6—117.2 kaf-cm,
70.9—101.7 in-Ibf}

| 1 |Oil control valve (OCV) |

AME2226W001

OIL CONTROL VALVE (OCV) INSPECTION
L3

ABE222614420W02

Coil Resistance Inspection
1. Disconnect the negative battery cable.
2. Disconnect the oil control valve connector.
3. Measure the resistance between terminals A and
B using an ohmmeter.
¢ If not as specified, replace the oil control

valve. OIL CONTROL VALVE (OCV)
RS o=~ HE
Specification 4 AlB I;'
6.9—7.9 ohms S-S
4. Connect the oil control valve connector. @
~

AME2226W002
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OIL CONTROL VALVE (OCV)

Spool Valve Operation Inspection

1. Disconnect the negative battery cable.

2. Remove the oil control valve.

3. Verify that the spool valve in the oil control valve
is in the maximum valve timing retard position as
indicated in the figure.

o [f not as specified, replace the oil control
valve.

4. Verify that the battery is fully charged.

¢ [f not as specified, recharge the battery.

5. Apply battery positive voltage between the oil
control valve terminals and verify that the spool
valve operates and moves to the maximum valve
timing advance position.

o [f not as specified, replace the oil control
valve.

Note

FE:

SPOOL VALVE

AME2226W003

e When applying battery positive voltage between the oil control valve terminals, the connection can be

either of the following:

— Positive battery cable to terminal A, negative battery cable to terminal B
— Positive battery cable to terminal B, negative battery cable to terminal A

6. Stop applying battery positive voltage and verify
that the spool valve returns to the maximum valve
timing retard position.

o If not as specified, replace the oil control
valve.

B-34

VALVE TIMING VALVE TIMING
ADVANCE RETARD
I
SPOOL VALVE
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LOCATION INDEX

LOCATION INDEX

LOCATION INDEX

ABE330001002W01

g

AME3300W001

INSTALLATION)

1 Qil filter 3 |Oilpan
(See D-6 OIL FILTER REPLACEMENT) (See D-8 OIL PAN REMOVAL/INSTALLATION)
2 | Qil cooler (LF and L3 engine models) 4 | Oil pump
(See D-7 OIL COOLER REMOVAL/ (See D-10 OIL PUMP REMOVAL/INSTALLATION)




OIL PRESSURE INSPECTION

OIL PRESSURE INSPECTION

OIL PRESSURE INSPECTION
ABE331001003W01
Warning
e Continuous exposure to USED engine oil has caused skin cancer in laboratory mice. Protect your n
skin by washing with soap and water immediately after working with engine oil.
¢ Hot engines and engine oil can cause severe burns. Turn off the engine and wait until it and the
engine oil have cooled.

. Remove the under cover.
. Remove the oil pressure switch.
. Screw the SST into the oil pressure switch
installation hole. 49 0187 280A
4. Warm up the engine to normal operating
temperature.
5. Run the engine at the specified speed, and note
the gauge readings.
o [f the pressure is not as specified, inspect for
the cause and repair or replace as necessary.

wWN =

Note
e The oil pressure can vary with oil viscosity
and temperature.

Oil pressure [Oil temperature: 100 °C{212°F}]:

L8, LF:
234—521 kPa {2.39—5.31 kgf/cm2,33.9— 49 E019 001
75.5 psi} min. [ 3,000rpm]
L3:

AME3310W001

395—649 kPa {4.03—6.61 kgf/cm?, 57.3—
94.1 psi} min. [ 3,000rpm]

6. Stop the engine and wait until it is cool.
7. Remove the SST.

Caution
e Any sealant stuck at the end of the oil pressure switch can cause operation malfunction of the oil
pressure switch.
Be sure there is no sealant at the end of the oil pressure switch.

8. Apply silicone sealant to the oil pressure switch
threads as shown.

9. Install the oil pressure switch. lee— 1.0 — 2.0 mm {0.04 —0.07}

Tightening torque: = — 1
12—18 N-m {1.2—1.8 kgf-m, 9—13 ft-Ibf}

SAS1S Y,

10. Install the under cover.
11. Start the engine and inspect for oil leakage.
o |f the oil leaks, specify the faulty part and
repair or replace it. I

\J

AMES3310W002
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ENGINE OIL

ENGINE OIL

ENGINE OIL INSPECTION

Position the vehicle on level ground.

Warm up the engine to normal operating temperature.

Stop the engine and wait for 5 min.

Remove the dipstick.

Verify that the oil level is between the F and L marks on the dipstick and check the engine oil condition.
¢ |f the oil level is below the L mark, add the oil.

ABE331214001W01

akrwN =

ENGINE OIL REPLACEMENT
ABE331214001W02
Warning

e Hot engines and engine oil can cause severe burns. Turn off the engine and wait until it and the
engine oil has cooled.

o A vehicle that is lifted but not securely supported on safety stands is dangerous. It can slip or fall,
causing death or serious injury. Never work around or under a lifted vehicle if it is not securely
supported on safety stands.

e Continuous exposure to USED engine oil has caused skin cancer in laboratory mice. Protect your
skin by washing with soap and water immediately after working with engine oil.

Caution
¢ In case you spill engine oil on the front pipe, wipe it off completely. If you fail to wipe the spilled
oil, it will produce a white smoke because of the heat.

1. Position the vehicle on level ground.
2. Remove the oil filler cap and the oil pan drain plug and oil filter drain.
3. Drain the engine oil into a container.

[ 4 Stall e O M crain pIug Wit Thenéw O-Tic]

Tightening torque (oil filter drain plug):
9—10 N-m {91.8—101.9 kgf-cm, 79.7—88.4 in-Ibf}

5 Clean the flange surface (seal rubber) of the oil pan drain plug, then install the oil pan_ draln_pludq a

Tightening torque (oil pan drain plug):
25—30 N:m {2.6—3.0 kgf-m, 18.8—21.6 ft:1bf}

Note
e The amount of residual oil in the engine can vary according to the replacement method, oil temperature,
etc. Verify the oil level after engine oil replacement.

6. Refill the engine with the specified type and amount of engine oil.
Oil capacity (Approximate quantity)
L {US qt, Imp qt}

ltem Engine

L8 LF L3

Total 4.6 4.6 4.2
(dry engine) {4.8,4.0} | {4.8,4.0} | {4.4, 3.6}

. 3.9 3.9 3.1
Oil replacement (4.0, 3.4} | {4.0,3.0} | (33,27

Oil and oil filter 4.3 4.3 3.5
replacement {45,3.8} | {45,3.8} | {3.7,3.1}

Note
¢ The maintenance intervals on scheduled maintenance table (See G1-33 SCHEDULED MAINTENANCE
TABLE) can only be supported by the use of following oils.

D-4




ENGINE OIL

Recommended engine oil

Market
Item
Europe Except Europe
e —— |
Grade i API SJ I API SL API SG, SH, SJ, SL
ACEA A1 or A3 . ILSAC GF-3 ILSAC GF-2, GF-3
40, 30, 20,
20W-20, 10W-30,
Viscosity (SAE) 5W-30 5W-20 ggw:jg’ ]gw:f,rg’
20W-50, 15W-50,
5W-20, 5W-30
Mazda genuine
Remarks 1 ~ DEXELIAoil _: — —

7. Refit the oil filler cap.

8. Run the engine and inspect for oil leakage.
9. Inspect the oil level.

¢ If necessary, add oil. (See D—4 ENGINE OIL INSPECTION.)
10. Start the engine and inspect for oil leakage.

o If the oil leaks, specify the faulty part and repair or replace it.



OIL FILTER

OIL FILTER

OIL FILTER REPLACEMENT
For Europe (LF and L3 engine models)

ABE331414300W01

Caution
e To avoid damage to the oil filter, use only specified oil filter.

1. Remove the oil filter drain plug.
2. Untighten the oil filter cover for 2 turns and drain
the engine oil.

Note
¢ Oil could be easily drained when the airis in
the filter.

€——— O-RING
OIL FILTER DRAIN PLUG

AME3314W001

3. Remove the oil filter.

4. Use a clean rag to wipe off the mounting surface on
the oil filter adapter and the oil filter cover.

5. Apply clean oil to new O-ring of a new oil filter and a
new oil filter drain plug.

6. Install the oil filter, oil filter drain plug, and oil filter
cover.

7. Tighten the oil filter cover and oil filter drain plug.

Tightening torque:
Oil filter cover: 30—35 N-m {30.5—3.56 kgf-cm,
22.2—25.8 in-Ibf}
Oil filter drain plug: 9.0—11 N-m {91.8—112.1
kgf-cm, 79.6—97.3 in-Ibf}

8. Start the engine and inspect for oil leakage. O\
9. Inspect the oil level. O-RING
¢ If necessary, add oil. (See D—4 ENGINE OIL @\
INSPECTION.)
‘ OIL FILTER COVER

OIL FILTER DRAIN PLUG

OIL FILTER

AME3314W002
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OIL COOLER

OIL COOLER

OIL COOLER REMOVAL/INSTALLATION

LF,

1.

L3
Remove the under cover.

4

5,
6.
7

Remove in the order indicated in the table.
Use a clean rag to wipe off the mounting su
on the oil cooler.

Install in the reverse order of removal.
Inspect the oil level.

¢ If necessary, add oil. (See D—4 ENGINE OIL

INSPECTION.)

. Start the engine and inspect for oil leakage.

o [f the oil leaks, specify the faulty part an
repair or replace it.

ABE331819900W01

i}—6T)IL'FTET'ER'REPLKC'EI\)I'ENT.)" n

____________ ol

rface

d

Water hose

Qil cooler

30—39{3.0—4.0, 22— 28}

&

N'm {kgf-m, ftibf}

AME3318W002

D-7



OIL PAN

OIL PAN

OIL PAN REMOVAL/INSTALLATION

ABE332010040W01

Warning
e Hot engine and engine oil can cause severe burns. Turn off the engine and wait until it and the
engine oil have cooled.

1. Disconnect the negative battery cable.
2. Remove the under cover.
3. Drain the engine oil. (See D-4 ENGINE OIL REPLACEMENT%VI
I 4_Remove the engine front cover. (See B-10 TIMING CHAINREMGOVAL/INSTACLATION?]
5. Remove in The order ndicaledin fheTable.— — — — — — — — — — = = = &

8. Start the engine and inspect for oil leakage.
¢ [f the oil leaks, specify the faulty part and repair or replace it.

6. Install in the reverse order of removal.
7. Inspect the oil level. (See D—4 ENGINE OIL INSPECTION.)
g

0.8—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

Ls,LF €

40—50
{4.1—-5.6, 29.5—40.5}

0.8—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 In-Ibf}

3252
{3.3—5.3, 23.6—38.3}

20—30 {2.1—3.0, 15.2—21.6}

20—30 {2.1—3.0, 15.2—21.6} N-m {kgf-m, ft-Ibf}

AT IDTWATIY

| 1 |Oillevel gauge pipe | | 2 |Oil pan (See D-9 Oil Pan Installation Note)
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OIL PAN

Oil Pan Installation Note
1. Use a square ruler to unite the oil pan and the
cylinder block junction side on the engine front
cover side.

2. Apply silicone sealant to the oil pressure switch
threads as shown.

3. Tighten the bolts in the order shown.

2.5 mm
{0.098 in}

AME3320W003

AME3320W004

D-9



OIL PUMP

OIL PUMP

OIL PUMP REMOVAL/INSTALLATION
. Disconnect the negative battery cable.

. Install in the reverse order of removal.

NO O~ WN =

. Drain the engine oil. (See D—4 ENGINE OIL REPLACEMENT.)
. Remove the oil pan. (See D—8 OIL PAN REMOVAL/INSTALLATION.)
. Remove in the order indicated in the table.

ABE332214100W01

. Inspect the engine oil level. (See D—4 ENGINE OIL INSPECTION.)
. Start the engine and inspect for oil leakage.

o If the oil leaks, specify the faulty part and repair or replace it.

0]

. Inspect the oil pressure. (See D-3 OIL PRESSURE INSPECTION.)

8.0—11.5N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

8.0—11.5 N-m
{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

(A) 1 20—30 {2.1—3.0, 15.2—21.6}
: 20—25 {2.1—2.5, 15.2—18.4}

N-m {kgf-m, ft-Ibf}

AME3322W001

Qil strainer

Oil pump chain

Oil pump chain guide

Oil pump chain tensioner

AWM=

Oil pump chain tensioner spring

Oil pump sprocket
(See D—11 Qil Pump Sprocket Removal /
Installation Note)

D-10

Oil pump




OIL PUMP

Oil Pump Sprocket Removal / Installation Note
1. Install the SST to the oil pump sprocket to stop
the oil pump from turn in.

AME3322W002
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COOLING SYSTEM
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LOCATION INDEX

LOCATION INDEX

LOCATION INDEX

ABE360001002W01

LF (EXCEPT FOR ISRAEL), L8

AME3602N001

Radiator
(See E-6 RADIATOR REMOVAL/INSTALLATION)

Water pump
(See E-8 WATER PUMP REMOVAL/
INSTALLATION)

2 |Radiator cap
(See E-5 RADIATOR CAP INSPECTION)
3 | Thermostat

(See E-=7 THERMOSTAT REMOVAL/
INSTALLATION)
(See E-8 THERMOSTAT INSPECTION)

Cooling fan
(See E-9 COOLING FAN REMOVAL/
INSTALLATION)

E-2

Cooling fan motor

(See E-10 COOLING FAN MOTOR REMOVAL/
INSTALLATION)

(See E-11 COOLING FAN MOTOR INSPECTION)




COOLING SYSTEM SERVICE WARNINGS , ENGINE COOLANT

COOLING SYSTEM SERVICE WARNINGS

COOLING SYSTEM SERVICE WARNINGS
ABE361001004W01
Warning

e Never remove the radiator cap or loosen the radiator drain plug while the engine is running, or E
when the engine and radiator are hot. Scalding coolant and steam may shoot out and cause
serious injury. It may also damage the engine and cooling system.

e Turn off the engine and wait until it is cool. Even then, be very careful when removing the cap.
Wrap a thick cloth around it and slowly turn it counterclockwise to the first stop. Step back while
the pressure escapes.

e When you are sure all the pressure is gone, press down on the cap using the cloth, turn it, and
remove it.

ENGINE COOLANT

ENGINE COOLANT LEVEL INSPECTION

1. Verify that the coolant level in the coolant reservoir is between the F and L marks.
¢ |f the engine coolant level is below L, remove the radiator cap and add coolant. (See E-3 COOLING
SYSTEM SERVICE WARNINGS.)

ABE361215001W01

ENGINE COOLANT REPLACEMENT
AB6E361215001W03
Warning
o Drain the engine coolant while the engine is cold, otherwise it may burn you and cause serious
injury.

1. Remove the radiator cap.
UPPER RADIATOR CAP

COOLANT
RESERVOIR

RADIATOR
TANK

AME3612W001

2. Remove the radiator drain plug.

3. Drain the coolant into a container.

4. Flush the cooling system with water until all
traces of color are gone.

5. Let the system drain completely.

6. Tighten the radiator drain plug.

7. Fill the coolant into the reservoir up to the FULL
mark on the coolant reservoir.

8. Fully install the radiator cap.

Caution 2 RADIATOR
o If the coolant temperature becomes too i DRAINPLUG
high, stop the engine to prevent it from
overheating.

AMES3612W002
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ENGINE COOLANT

9. Start the engine and let it idle until the cooling fan operates.
10. After engine warms up, perform the following steps.
(1) Run the engine at 2,500 rpm for 5 min.
(2) Run the engine at 3,000 rpm for 5 s, then return to idling.
(3) Repeat Step (2) several times.
(4) Run the engine at idle for 1 min.
11. Stop the engine and wait until it is cool.
12. Remove the radiator cap.
13. Check the coolant level.
o [fItis low, repeat Steps 6—9.
14. Install the radiator cap.
15. Inspect for coolant leakage.
o If not as specified, repair or replace the radiator cap.

ENGINE COOLANT LEAKAGE INSPECTION
ABE361215001W04
Warning

o Never remove the radiator cap while the engine is running, or when the engine and radiator are
hot. Scalding coolant and steam may shoot out and cause serious injury. It may also damage the
engine and cooling system.

¢ Turn off the engine and wait until it is cool. Even then, be very careful when removing the cap.
Wrap a thick cloth around it and slowly turn it counterclockwise to the first stop. Step back while
the pressure escapes.

o When you are sure all the pressure is gone, press down on the cap using the cloth, turn it, and
remove it.

. Inspect the coolant level.

. Remove the radiator cap.

. Clean the mounting surface of the rediator cap and the upper radiator hose.

. Connect a radiator cap tester and the radiator cap tester to the reservoir filler port.
. Apply specified pressure to the radiator.

A wWN =

Pressure
127 kPa { 1.3 kgf/cm?, 18 psi}

6. Verify that the pressure is held.
o If not, inspect the system for coolant leakage.

— If the coolant leaks from the upper hose
attachment part, replace the upper hose
and the clamp.

— If the coolant leaks from the main body of
the radiator (caulking part), replace the
radiator.

AME3612W003
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RADIATOR CAP

RADIATOR CAP

RADIATOR CAP INSPECTION
ABE361415201W01
Warning
¢ Never remove the radiator cap while the engine is running, or when the engine and radiator are
hot. Scalding coolant and steam may shoot out and cause serious injury. It may also damage the

engine and cooling system. E
e Turn off the engine and wait until it is cool. Even then, be very careful when removing the cap.

Wrap a thick cloth around it and slowly turn it counterclockwise to the first stop. Step back while

the pressure escapes.
e When you are sure all the pressure is gone, press down on the cap using the cloth, turn it, and

remove it.

1. Clean the radiator cap negative pressure valve and tha sealed part.
2. Inspect the crack or turn over on sealed of the radiator cap.
¢ If not as specified, repace the radiator cap.
3. Fill the radiator cap test adopter with the water or the engine coolant to the full level and attach the radiator cap
to the adapter.
4. Hold the radiator cap downward and apply pressure gradually. Verify that the pressure become held for 10 s
within the specification.
o [f the pressure will not stable within the specification, replace the radiator cap.

Pressure
113—142 kPa
{ 1.1—1.4 kgf/cm?, 15—20 psi}

RADIATOR CAP

AME3614W001
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RADIATOR

RADIATOR

RADIATOR REMOVAL/INSTALLATION

ABE361615200W01

1. Disconnect the negative battery cable.
2. Drain the engine coolant. (See E-3 ENGINE COOLANT REPLACEMENT.)
3. Remove the cooling fan. (See E-9 COOLING FAN REMOVAL/INSTALLATION.)
4. Remove the oil hose. (ATX)
5. Remove in the order indicated in the table.
6. Install in the reverse order of removal.
7. Reéfill the engine coolant. (See E-3 ENGINE COOLANT REPLACEMENT.)
8. Inspect the engine coolant leakage. (See E-4 ENGINE COOLANT LEAKAGE INSPECTION.)

5.0—7.0

51—71,

45561}

N-m {kgf-cm, in-Ibf}
AME3616W001
| 1 [Waterhose | | 2 |Radiator
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THERMOSTAT

THERMOSTAT

THERMOSTAT REMOVAL/INSTALLATION

ABE361815171W01

1. Remove the plug hole plate.

2. Disconnect the negative battery cable.

3. Drain the engine coolant. (See E-3 COOLING SYSTEM SERVICE WARNINGS.)

4. Remove the drive belt. (See B-3 DRIVE BELT REPLACEMENT.)

5. Remove the washer tank. E
6. Remove the P/S oil pump.

Note
e Remove the P/S oil pump with hoses and pipe still connected.

7. Remove in the order indicated in the table.

8. Install in the reverse order of removal.

9. Refill the engine coolant. (See E-3 ENGINE COOLANT REPLACEMENT.)
10. Inspect the engine coolant leakage. (See E-4 ENGINE COOLANT LEAKAGE INSPECTION.)

8.0—11.5 N-m
{81.6—117.2 kgf-cm,

; 70.9—101.7 in-Ibf}

8.0—11.5N'm % \
{81.6—117.2 kgf-cm, \

70.9—101.7 In-Ibf} g@ @

AME3618W001

1 [Bypass hose | 3 |Thermostat assembly

2 |Lower hose
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THERMOSTAT, WATER PUMP

THERMOSTAT INSPECTION

1. Inspect the thermostat for the following.
¢ Closed valve in room temperature
¢ Opening temperature and lift of the valve
— If not as specified, replace the thermostat.

ABE361815171W02

Initial-opening temperature
80.0—84.0 {176—183.2
(C ¢F) { :
Full-open temperature
97 {206.6
(C ¢F) (2056}
Full-open lift (mm {in}) More than 8.0 {0.31}
WATER PUMP

WATER PUMP REMOVAL/INSTALLATION
1. Disconnect the negative battery cable.

ABE362015010W01

2. Drain the engine coolant. (See E-3 COOLING SYSTEM SERVICE WARNINGS.) (See E-3 ENGINE

COOLANT REPLACEMENT.)

Remove in the order indicated in the table.

Install in the reverse order of removal.

Refill the engine coolant. (See E-3 ENGINE COOLANT REPLACEMENT.)

Inspect the engine coolant leakage. (See E-4 ENGINE COOLANT LEAKAGE INSPECTION.)

No ok w

Loosen the water pump pulley bolt to remove the drive belt. (See B-3 DRIVE BELT REPLACEMENT.)

{2.1—3.0,
15.2—21.6}

8.0—11.5 N-m

{81.6—117.2 kgf-cm,
70.9—101.7 in-Ibf}

N-m {kgf-m, ft-Ibf}

AME3620W001

| 1 [Water pump pulley | | 2 |Wwater pump
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FAN MOTOR

FAN MOTOR

COOLING FAN REMOVAL/INSTALLATION

ABE362215025W01

1. Disconnect the negative battery cable.
2. Remove the shroud panel. (See S—119 SHROUD PANEL REMOVAL/INSTALLATION.)
3. Remove the A/C pipe stay.
4. Remove the ATX pipe stay (ATX). E
5. Remove in the order indicated in the table.
6. Install in the reverse order of removal.
6.9—9.8 N-m
{70—100 kgf-cm,
61.0—86.7 in-Ibf}
6.9—9.8 N-m
{70—100 kgf-cm,
61.0—86.7 in-Ibf}
AME3621W001
1 | Cooling fan harness, connector | 3 |Cooling fan assembly

2 | Coolant reservoir hose
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FAN MOTOR

COOLING FAN MOTOR REMOVAL/INSTALLATION

1. Remove the cooling fan. (See E-9 COOLING FAN REMOVAL/INSTALLATION.)
2. Remove in the order indicated in the table.
3. Install in the reverse order of removal.

ABE362215025W02

A:2.9—3.9
{29.5—39.8, 25.6—33.9}
B:1.8—33
{18.3—33.7,15.8—29.2}

{39.7-50.0, 34.7—43.4}
B:49—74

A: FOR ISRAEL, L3 {49.9 —75.5, 43.3—65.61

B: LF(EXCEPT FOR ISRAEL), L8 5 N-m {kgf-cm, in-lbf}
&/

AME3621W002

1 |Cooling fan No.2 3 | Cooling fan motor No.2
2 | Cooling fan No.1 4 | Cooling fan motor No.1
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FAN MOTOR

COOLING FAN MOTOR INSPECTION

1. Verify that the battery is fully charged.
2. Connect battery positive voltage and an ammeter to the fan motor connector.
3. Verify that the fan motor operates smoothly at the standard current draw.

¢ |f not as spcifid, replace the fan motor.

ABE362215025W03

COOLING FAN HARNESS
CONNECTOR
B
\ —
TERMINAL
NUMBER IZ' @ O
\A O@r\
L8, LF | L3
COOLING FAN COOLING FAN
MOTOR NO. 1, NO.2 | MOTOR NO. 1
—J ? L ><] N
(ale]) | galsy
NO.2
| AR
i AlAL
| B|BJ
4
‘
AMES3621W003
Current (A)
P
art name s F 3
. 6.6 (Except Israel) 5.9 (Except Israel)
Cooling fan motor No.1 6.6 10 (For Israel) 10 (For Israel)
. 6.6(Except Israel)
Cooling fan motor No.2 6.6 10 (For Israel) 10
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LOCATION INDEX

LOCATION INDEX

INTAKE-AIR SYSTEM

ABE390013000W01

\\ Y Ji - é@%

PP P4

ABE3910W018

1 TAir cleaner 8 | VTCS shutter valve actuator
| (See F-10 INTAKE-AIR SYSTEM REMOVAL/ (See F-15 VARIABLE TUMBLE CONTROL

INSTALLATION) SYSTEM (VTCS) SHUTTER VALVE ACTUATOR
2_ IAEv;ve ____________ INSPECTION)

(See F-13 IDLE AIR CONTROL (IAC) VALVE 9 | VAD Check valve (one-way) (L3)

INSPECTION) (See F-13 VARIABLE AIR DUCT (VAD) CHECK
3 | VIS control solenoid valve (L3) VALVE (ONE-WAY) INSPECTION (I3))

(See F-14 VARIABLE INTAKE-AIR SYSTEM (VIS) 10 |Accelerator pedal (R.H.D.)

CONTROL SOLENOID VALVE INSPECTION (L3)) (See F-16 ACCELERATOR PEDAL REMOVAL/
4 | Variable tumble control solenoid valve INSTALLATION)

(See F-15 VARIABLE TUMBLE CONTROL 11 | Accelerator cable (R.H.D.)

SOLENOID VALVE INSPECTION) (See F-16 ACCELERATOR PEDAL REMOVAL/
5 | VAD shutter valve (L3) INSTALLATION)

(See F—12 VARIABLE AIR DUCT (VAD) SHUTTER 12 | Accelerator pedal (L.H.D.)

VALVE INSPECTION (L3)) (See F-16 ACCELERATOR PEDAL REMOVAL/
6 | VAD control solenoid valve (L3) INSTALLATION)

(See F—13 VARIABLE AIR DUCT (VAD) CONTROL 13 | Accelerator cable (L.H.D.)

SOLENOID VALVE INSPECTION (L3)) (See F-16 ACCELERATOR PEDAL REMOVAL/
7 | VIS shutter valve actuator (L3) INSTALLATION)

(See F-14 VARIABLE INTAKE-AIR SYSTEM (VIS)

SHUTTER VALVE ACTUATOR INSPECTION (L3))




LOCATION INDEX

FUEL SYSTEM
Engine Room Side

ABE390001006W01

kL

ABE3912W015
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LOCATION INDEX

Fuel tank side

ABE3912W045

1 Fuel tank 4 | Fuel injector
(See F-18 FUEL TANK REMOVAL/ (See F-28 FUEL INJECTOR REMOVAL/
INSTALLATION) INSTALLATION)
(See F-19 FUEL TANK INSPECTION) (See F-31 FUEL INJECTOR INSPECTION)
2 | Nonreturn valve 5 | Pulsation damper
(See F-20 NONRETURN VALVE INSPECTION) (See F-34 PULSATION DAMPER REMOVAL/
3 | Fuel pump unit INSTALLATION)
(See F—22 FUEL PUMP UNIT REMOVAL/ (See F-34 PULSATION DAMPER INSPECTION)
INSTALLATION) 6 | Fuel pump relay
(See F—24 FUEL PUMP UNIT DISASSEMBLY/ (See T-24 RELAY INSPECTION)
ASSEMBLY) 7 | Check connector

(See F—25 FUEL PUMP UNIT INSPECTION)




LOCATION INDEX

EMISSION SYSTEM
Engine room side

ABE390001074W01

ABE3916W017

EGR valve

(See F-39 EGR VALVE REMOVAL/
INSTALLATION)

(See F-40 EGR VALVE INSPECTION)

PCV valve
(See F—-41 PCV VALVE INSPECTION)

Purge solenoid valve

(See F-38 PURGE SOLENOID VALVE REMOVAL/
2 |INSTALLATION)

(See F-39 PURGE SOLENOID VALVE
INSPECTION)

TWC
(See F-41 THREE-WAY CATALYTIC
CONVERTER (TWC) INSPECTION)

Charcoal canister (L.H.D.)
(See F-38 CHARCOAL CANISTER INSPECTION)

Evaporative gas check valve (one-way) (L.H.D.)
3 |(See F-38 EVAPORATIVE GAS CHECK VALVE
(ONE-WAY) INSPECTION (L.H.D.))

Charcoal canister (R.H.D.)
(See F-38 CHARCOAL CANISTER INSPECTION)




LOCATION INDEX

CONTROL SYSTEM

ABE390001074W02

ABE3940W500

MAF/IAT sensor

(See F-50 INTAKE AIR TEMPERATURE (IAT)
SENSOR INSPECTION)

(See F-51 MASS AIR FLOW (MAF) SENSOR
INSPECTION)

Knock sensor

(See F-56 KNOCK SENSOR INSPECTION)
(See F-56 KNOCK SENSOR REMOVAL/
INSTALLATION)

TP sensor
(See F-51 THROTTLE POSITION (TP) SENSOR
INSPECTION)

Heated oxygen sensor
(See F-56 HEATED OXYGEN SENSOR (HO2S)
INSPECTION)

MAP sensor
(See F-52 MANIFOLD ABSOLUTE PRESSURE
(MAP) SENSOR INSPECTION)

PSP switch
(See F-58 POWER STEERING PRESSURE (PSP)
SWITCH INSPECTION)

ECT sensor

(See F-53 ENGINE COOLANT TEMPERATURE
(ECT) SENSOR REMOVAL/INSTALLATION)
(See F-53 ENGINE COOLANT TEMPERATURE
(ECT) SENSOR INSPECTION

Clutch switch
(See F-59 CLUTCH SWITCH INSPECTION)

Neutral switch
(See F-59 NEUTRAL SWITCH INSPECTION)

CKP sensor

(See F-54 CRANKSHAFT POSITION (CKP)
SENSOR INSPECTION)

(See F-54 CRANKSHAFT POSITION (CKP)
SENSOR REMOVAL/INSTALLATION)

BARO sensor
(See F—-60 BAROMETRIC PRESSURE (BARO)
SENSOR INSPECTION)

CMP sensor
(See F-55 CAMSHAFT POSITION (CMP)
SENSOR INSPECTION)

PCM (U.K. specs.)

(See F-43 PCM REMOVAL/INSTALLATION)
(See F—45 PCM INSPECTION)

(See F-50 PCM CONFIGURATION)

PCM (L.H.D.)

(See F-43 PCM REMOVAL/INSTALLATION)
(See F-45 PCM INSPECTION)

(See F-50 PCM CONFIGURATION)




ENGINE TUNE-UP

ENGINE TUNE-UP

IGNITION TIMING INSPECTION
ABE390802000W01
Note
¢ Ignition timing is not adjustable.
e Ignition timing verification requires WDS or equivalent.

1. Turn off the electrical loads.
2. Warm up the engine as follows.
(1) Start the engine.
(2) Maintain the engine speed at approx. 3,000 rpm until the cooling fans start to operate.
(3) Release the accelerator pedal.
(4) Wait until the cooling fans stop.
3. Verify that the ignition timing (WDS: SPARKADV PID) is within the specification using WDS or equivalent.

Ignition timing
Approx. BTDC 10 degree

4. Verify that ingestion timing advances when the engine speed increases gradually.

IDLE SPEED INSPECTION
ABE390802000W02
Note
¢ Ignition timing is not adjustable.
e Ignition timing verification requires WDS or equivalent.

1. Turn off the electrical loads.
2. Warm up the engine as follows.
(1) Start the engine.
(2) Maintain the engine speed at approx. 3,000 rpm until the cooling fans start to operate.
(3) Release the accelerator pedal.
(4) Wait until the cooling fans stop.
3. Verify that the idle speed (WDS: RPM PID) is within the specification using WDS or equivalent.

Idle speed (L8 engine model)

Condition Engine speed (rpm)*!
No load 650—750
Electrical loads*2 ON 650—750
P/S ON 700—800
A/C ON and refrigerant
pressure switch (middle) OFF 700—800
A/C ON and refrigerant 700—800

pressure switch (middle) ON

Idle speed (LF engine MTX model)

Condition Engine speed (rpm)*!
No load 600—700
Electrical loads*2 ON 650—750
P/S ON 650—750
/[;Ygsgu'\rleagv?/itrc?:mn(gr:?irciac?lg) OFF 700—800
A/C ON and refrigerant 200—800

pressure switch (middle) ON
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ENGINE TUNE-UP

Idle speed (LF engine ATX model)

Condition Engine speed (rpm)*1
No load 650—750
Electrical loads*2 ON 650—750
P/S ON 650—750
A/C ON and refrigerant
pressure switch (middle) OFF 650—750
A/C ON and refrigerant
pressure switch (middle) ON 700—800
Idle speed (L3 engine model)
Condition Engine speed (rpm)*1
No load 600—700
Electrical loads*2 ON 650—750
P/S ON 650—750
A/C ON and refrigerant
pressure switch (middle) OFF 700—800
A/C ON and refrigerant
pressure switch (middle) ON 700—800

*1 : Excludes temporary idle speed drop just after the electrical loads are turned on.
*2 : Blower motor is operating at high speed. Headlight switch is turned on. Rear window defroster switch is turned
on. Cooling fans are operating.

IDLE MIXTURE INSPECTION

1. Turn off the electrical loads.
2. Warm up the engine as follows.
(1) Start the engine.
(2) Maintain the engine speed at approx. 3,000 rpm until the cooling fans start to operate.
(3) Release the accelerator pedal.
(4) Wait until the cooling fans stop.
3. Verify that the idle speed and ignition timing are within the specification. (See F—8 IDLE SPEED INSPECTION.)
(See F-8 IGNITION TIMING INSPECTION.)
4. Insert an exhaust gas analyzer to the tailpipe.
5. Verify that the CO and HC concentrations are within the regulation.

ABE390802000W03
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INTAKE-AIR SYSTEM

INTAKE-AIR SYSTEM

VACUUM HOSE ROUTING DIAGRAM

AB6E391020030W01

CHARCOAL
CANISTER
(LH.D)

L8, LF ENGINE MODELS

EVAPORATIVE GAS
CHECK VALVE

(ONE-WAY)
(LH.D)

TO FUEL TANK

TO PURGE SOLENOID VALVE

TO FUELTANK PULSATION
REDUSE

CHAMBER
CHARCOAL

PURGE SOLENOID
VALVE

VARIABLE TUMBLE CONTROL
SOLENOID VALVE

VIS CONTROL ‘
SOLENOID VAVLE \’ <
VARIABLE TUMBLE l

CONTROL SOLENOID <
VALVE

PCV VALVE
VIS SHUTTER
VALVE
ACTUATOR (L3) VAD CONTROL
VAD CHECK VALVE
(ONE-WAY) (L3) ‘. SOLENOID VALVE (L3)
VAD VACUUM CHAMBER (L3)
VTCS SHUTTER VALVE ACTUATOR VAD SHUTTER VALVE (L3)

ABE3910W034

INTAKE-AIR SYSTEM REMOVAL/INSTALLATION
ABE391013000W01
Warning

o When the engine and intake-air system are hot, they can badly burn. Turn off the engine and wait
until they are cool before removing the intake-air system.

o Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the “Fuel Line
Safety Procedure”. (See F—17 BEFORE REPAIR PROCEDURE.)

1. Disconnect the negative battery cable.

2. Remove in the order indicated in the table.
3. Install in the reverse order of removal.

F-10
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4. Complete the “AFTER REPAIR PROCEDURE”. (See F-17 AFTER REPAIR PROCEDURE.)

R R R R R R ey

2534
{26—34, 23—30}

8.0—11.5 8.0—11.5
{82—117, 71—101} L8, LF ENGINE MODELS {82—117,71—101}

0.55—0.85
{5.6—8.6, 4.9—7.5)

b oo o oo e e o e o e e o e e e e e m e m e e e e e

8.0—11.5
{82—117,71—101} 1204305,
T 177—265} N-m {kgf-cm, in-Ibf}
ABE3910W019
1 | Air cleaner cover 10 |[Air hose
2 | Air cleaner element 11 | Throttle body
3 | Air cleaner case 12 | Variable tumble control solenoid valve
4 | Resonance chamber 13 | VIS control solenoid valve (L3)
(See F-12 Resonance Chamber Removal Note) 14 | Fuel injector connector
5 | VAD control solenoid valve (L3) 15 | Plastic fuel hose
6 | VAD shutter valve (L3) (See F-28 Plastic Fuel Hose Removal Note)
7 | Mass air flow sensor (See F-30 Plastic Fuel Hose Installation Note)
8 |Vacuum hose (purge solenoid valve) 16 | Fuel distributor
(See F-12 Vacuum Hose (Purge Solenoid Valve) 17 | Intake manifold
Installation Note) 18 |IAC valve
9 | Purge solenoid valve 19 |VAD check valve (L3)

F—11
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Resonance Chamber Removal Note
1. Remove the front mudguard (LH) before removing the resonance chamber.

Vacuum Hose (Purge Solenoid Valve) Installation Note
1. Fit the vacuum hose (purge solenoid valve) onto

the respective fittings, and install clamps as

shown.

VARIABLE AIR DUCT (VAD) SHUTTER VALVE INSPECTION (L3)

2—5 mm {0.08—0.19 in}
N
jjj CLAMP

1 mm {0.04 in} MAX ‘
-

20 mm {0.79 in} MIN

ABE3910W021

ABE391013000W02

1. Remove the air cleaner case. (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)
2. Disconnect the vacuum hose from the VAD shutter valve actuator.
3. Connect a vacuum pump to the VAD shutter

valve actuator.

4. Apply vacuum and verify that the rod moves.

o If the rod dose not move, replace the air

cleaner.

ABE3910W031

Vacuum
kPa {mmHg, inHg}

Rod movement

Below —10 {75, —3.0}

Starts to move

Above —35 {—263, —10.4}

Fully pulled

F-12

VAD SHUTTER VALVE
ACTUATOR
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VARIABLE AIR DUCT (VAD) CONTROL SOLENOID VALVE INSPECTION (L3) AGE38101300003
1. Remove the VAD control solenoid valve. (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

2. Inspect airflow between the ports under the
following conditions.
¢ If not as specified, replace the VAD control
solenoid valve.
o If as specified, carry out the “Circuit Open/ A
Short Inspection”.
O=0 : Airflow c i = B
Ste Terminal Port —
P A B A B C ;_[["_‘ED
1 Oo—F—0
2 B+ GND O O AGE3910W036
Circuit Open/Short Inspection ABE3910W037
1. Disconnect the PCM connector. (See F—43 PCM REMOVAL/INSTALLATION.)
2. Inspect the following wiring harness for open or
short (continuity check). VAD CONTROL SOLENOID VALVE PUSE BOX
Open circuit HARNESS SIDE CONNECTOR (MAIN RELAY)
¢ [f there is no continuity, the circuit is open. Repair =
or replace the harness. A E
— VAD control solenoid valve terminal B
(harness-side) and PCM terminal 4C ¢
— VAD control solenoid valve terminal A D
(harness-side) and main relay terminal C =
(harness-side) %
Short circuit ~

o If there is continuity, the circuit is shorted. Repair AGE3910W038
or replace the harness.
— VAD control solenoid valve terminal B
(harness-side) and body GND
— VAD control solenoid valve terminal A (harness-side) and power supply

VARIABLE AIR DUCT (VAD) CHECK VALVE (ONE-WAY) INSPECTION (L3) AGE391013000M08

1. Remove the VAD check valve (one-way). (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION
2. Blow through A and verify that air flows from B.
3. Blow through B and verify that air does not flow from A.

¢ If not as specified, replace the VAD check valve (one-way).

~ (]

-~ =

A6E3910W039

IDLE AIR CONTROL (IAC) VALVE INSPECTION

ABE391020661W01

Note
¢ Perform the following inspection only when directed.

Operation Test
1. Carry out the “Idle Air Control Inspection”. (See F-229 Idle Air Control System Inspection.)
¢ |f not as specified, perform the further inspection for the IAC valve.

Resistance Inspection
1. Disconnect the negative battery cable.

F-13




INTAKE-AIR SYSTEM

2. Disconnect the IAC valve connector.

3. Measure the resistance between the IAC valve terminals using an ohnmmeter.
o If not as specified, replace the IAC valve. (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

o [f as specified but the Operation Test is failed, carry out the “Circuit Open/Short Inspection”.

Specification

Ambient temperature (°C {°F}) Resistance (ohms)

23 {73} 8.8—10.6

Circuit Open/Short Inspection
1. Disconnect the PCM connector. (See F—43 PCM
REMOVAL/INSTALLATION.)
2. Inspect the following wiring harnesses for open or
short (continuity check).

Open circuit
o [f there is no continuity, the circuit is open. Repair
or replace the harness.
— IAC valve terminal A (harness-side) and PCM
terminal 4G
— |AC valve terminal B (harness-side) and PCM
terminal 4J

Short circuit

ABE3910W003

¢ [f there is continuity, the circuit is shorted. Repair or replace the harness.
— |IAC valve terminal A (harness-side) and power supply

— |AC valve terminal A (harness-side) and GND

( )
— 1AC valve terminal B (harness-side) and power supply
( )

— |AC valve terminal B (harness-side) and GND

VARIABLE INTAKE-AIR SYSTEM (VIS) SHUTTER VALVE ACTUATOR INSPECTION (L3)

ABE391013000W05

1. Remove the air hose. (See F-10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

2. Disconnect the vacuum hose from the VIS shutter
valve actuator.
3. Connect a vacuum pump to the VIS shutter valve
actuator.
4. Apply vacuum and verify that the rod moves.
o If the rod dose not move, replace the intake
manifold.

Vacuum

kPa {mmHg, inHg} Rod movement

Below 2.7 {-20, 0.7 } Starts to move

Above -34.7 {-260, -10.2 } Fully pulled

VIS CONTROL
SOLENOID VALVE

\ VIS SHUTTER VALVE
ACTUATOR

VARIABLE INTAKE-AIR SYSTEM (VIS) CONTROL SOLENOID VALVE INSPECTION (L3)

ABE3910W008

ABE391013000W06

1. Remove the VIS control solenoid valve. (See F-10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)

2. Inspect airflow between the ports under the
following conditions.
o [f not as specified, replace the VIS control
solenoid valve.
¢ [f as specified, carry out the “Circuit Open/
Short Inspection”.

O—0 : Airflow
Terminal Port
Step
A B A B (o4
O::O
2 B+ GND O———0

ABE3910W009

F-14
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Circuit Open/Short Inspection
1. Disconnect the PCM connector. (See F—43 PCM REMOVAL/INSTALLATION.)
2. Inspect the following wiring harness for open or

short (continuity check).

Open circuit
o [f there is no continuity, the circuit is open. Repair

or replace the harness.

— VIS control solenoid valve terminal A
(harness-side) and PCM terminal 4R

— VIS control solenoid valve terminal B
(harness-side) and main relay terminal C
(harness-side)

VIS CONTROL SOLENOID VALVE FUSE BOX
HARNESS SIDE CONNECTOR (MAIN RELAY)

O

A <] €]

‘\[UO

f
[/
N

~

ABE3910W011

Short circuit
o [f there is continuity, the circuit is shorted. Repair
or replace the harness.
— VIS control solenoid valve terminal A (harness-side) and body GND
— VIS control solenoid valve terminal B (harness-side) and power supply

VARIABLE TUMBLE CONTROL SYSTEM (VTCS) SHUTTER VALVE ACTUATOR INSPECTION

1. Remove the air hose. (See F—10 INTAKE-AIR SYSTEM REMOVAL/INSTALLATION.)
2. Disconnect the vacuum hose from the VTCS | 3 ENGINE MODELS
shutter valve actuator.
3. Connect a vacuum pump to the VTCS shutter
valve actuator.
4. Apply vacuum and verify that the rod moves.
¢ [f the rod dose not move, replace the intake

ABE391013000W07

~._ VTCS SOLENOID

manifold. L8.LF
Vacuum ENGINE MODELS ™
kPa {mmHg, inHg} Rod movement
Below —2.7 {20, —0.7 } Starts to move
Above -34.7 {-260, -10.2 } Fully pulled

VTCS SHUTTER
VALVE
VTCS SOLENOID VALVE ACTUATOR

VARIABLE TUMBLE CONTROL SOLENOID VALVE INSPECTION
ABE391013000W08

1. Remove the variable tumble control solenoid valve. (See F—10 INTAKE-AIR SYSTEM REMOVAL/
INSTALLATION.)
2. Inspect airflow between the ports under the following conditions.
¢ If not as specified, replace the variable tumble control solenoid valve.
o If as specified, carry out the “Circuit Open/Short Inspection”.

O—0 : Airflow
Terminal Port
Step
A B A B (o4
O::O
2 B+ GND O———0 A

ABE3910W009

ABE3910W016

Circuit Open/Short Inspection
1. Disconnect the PCM connector. (See F—-43 PCM REMOVAL/INSTALLATION.)
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2. Inspect the following wiring harness for open or
short (continuity check).
Open circuit
o [f there is no continuity, the circuit is open. Repair
or replace the harness.

— Variable tumble control solenoid valve
terminal B (harness-side) and PCM terminal
4T

— Variable tumble control solenoid valve
terminal A (harness-side) and main relay
terminal C (harness-side)

Short circuit
o [f there is continuity, the circuit is shorted. Repair
or replace the harness.

VARIABLE TUMBLE CONTROL FUSE BOX
SORENOID VALVE (MAIN RELAY)
HARNESS SIDE CONNECTOR
(A <] e ]
c
D
S
‘%

ABE3910W017

— Variable tumble control solenoid valve terminal B (harness-side) and body GND
— Variable tumble control solenoid valve terminal A (harness-side) and power supply

ACCELERATOR PEDAL REMOVAL/INSTALLATION

1. Remove in the order indicated in the table.
2. Install in the reverse order of removal.

1 | Accelerator cable
F—16 Accelerator Cable Installation Note)

2 | Accelerator pedal

Accelerator Cable Installation Note
1. Carry out the “ACCELERATOR CABLE
INSTALLATION/ADJUSTMENT” procedure after
installing the accelerator cable. (See F-16
ACCELERATOR CABLE INSPECTION/
ADJUSTMENT.)

ACCELERATOR CABLE INSPECTION/ADJUSTMENT

1. Verify that the throttle valve is closed.
2. Pull the accelerator cable in the directions of A
and B, and measure the free play.
o If not as specified, adjust by turning locknut C.

Free play
1.0—3.0 mm {0.04—0.11 in}

Tightening torpue

9.8—14.7 N-m {100—150 kgf-cm, 87—130
in-1bf}

F-16

ABE391041600W01

{80—110,
69.1—95.5}
N-m {kgf-cm, in-Ibf}

ABE3910W033

ABE391041660W01

ABE3910W030
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FUEL SYSTEM

BEFORE REPAIR PROCEDURE
ABE391201006W01
Warning

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, always complete the following “Fuel
Line Safety Procedure”.

Fuel Line Safety Procedure

Note
e Fuel in the fuel system is under high pressure also when the engine is not running.

. Remove the fuel-filler cap and release the pressure in the fuel tank.

. Remove the fuel pump relay.

. Start the engine.

. After the engine stalls, crank the engine several
times.

. Turn the ignition switch to LOCK position.

. Install the fuel pump relay.

AWON =

[e e

FUEL PUMP RELAY

AGE3912W014

AFTER REPAIR PROCEDURE
ABE391201006W02
Warning
¢ Fuel line spills and leakage are dangerous. Fuel can ignhite and cause serious injuries or death and
damage. When installing the fuel hose, observe “Fuel Leakage Inspection” described below.

Fuel Leakage Inspection

Warning
o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Always carry out the following procedure with the engine stopped.

Caution
e Connecting the wrong check connector terminal may possibly cause malfunction. Carefully
connect the specified terminal only.

1. Short the check connector terminal F/P to body
GND using a jumper wire. CHECK CONNECTOR

2. Turn the ignition switch to ON position to operate CHECK CONNECTOR
the fuel pump.

3. Pressurize the system in this way for at least 5
minutes to be sure of no leakage.

o [f there is fuel leakage, inspect the fuel hoses,
hose clamps, and fuel pipe sealing surface,
and replace as necessary.

4. After repair, assemble the system and repeat MAIN FUSE BLOCK
Steps 1 to 3.

A6E3912W037

F-17
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FUEL TANK REMOVAL/INSTALLATION

ABE391242110W01

Warning
o Repairing a fuel tank that has not been properly steam cleaned can be dangerous. Explosion or
fire may cause death or serious injury. Always properly steam clean a fuel tank before repairing it.
¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, do not damage the sealing surface of
the fuel pump unit when removing or installing.

Caution
¢ Disconnecting/connecting the quick release connector without cleaning it may possibly cause
damage to the fuel pipe and quick release connector. Always clean the quick release connector
joint area before disconnecting/connecting using a cloth or soft brush, and make sure that it is
free of foreign material.

Level the vehicle.

Complete the “BEFORE REPAIR PROCEDURE”. (See F-17 BEFORE REPAIR PROCEDURE.)
Disconnect the negative battery cable.

Remove the fuel pump unit. (See F—22 FUEL PUMP UNIT REMOVAL/INSTALLATION.)

Siphon the fuel from the fuel tank.

Remove the middle pipe. (See F—35 EXHAUST SYSTEM REMOVAL/INSTALLATION.)
Remove in the order indicated in the table.

Install in the reverse order of removal.

Complete the “AFTER REPAIR PROCEDURE”. (See F-17 AFTER REPAIR PROCEDURE.)

©COeNoOTR~WN =

-,

8.9—12.7 N-m

| I
| |
| |
| I
| I
| I
| {90—130 kgt-cm, I
79—112 in-Ibf}
| g |
1 2 e \ﬁ R |
I B ® ® I
| I
| I
I 8.9—12.7 N-m I
{90—130 kgf-cm,
| 2 76—112 in-Ibf} |
| I
| ‘ I
| i 0 I
| {4.0—6.2,32—44) |
| y J |
e L |
I N I
I 44—60 |
{4.4—86.2, 3244}
| | I
| ‘ I
| 44—60 |
I {4.4—6.2,32—44} |
- m otm A0
ABE3912W013
1 | Joint hose 4 | Fuel tank
(See F-19 Joint Hose Installation Note) 5 | Fuelfiller pipe
2 | Breather hose ] 6 |C-ring
(See F-19 Breather Hose Installation Note) -
- 7 | Filler cap
3 | Evaporative hose

F-18
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Breather Hose Installation Note
1. Fit the breather hose onto the respective fittings,
and install clamps as shown. FUEL TANK SIDE
10 mm {0.39 in}

A6E3912W038

Joint Hose Installation Note
1. Fit the joint hose onto the respective fittings, and

install clamps as shown. FUEL TANK SIDE
APPROX, 45°
- 8—12 mm
g " {0.32—0.47In}
{
M ‘17 5 mm {0.20in}MIN

ABE3912W034

FUEL TANK INSPECTION
ABE391242110W02
Caution
o Disconnecting/connecting the quick release connector without cleaning it may possibly cause
damage to the fuel pipe and quick release connector. Always clean the quick release connector
joint area before disconnecting/connecting using a cloth or soft brush, and make sure that it is
free of foreign material.

Note
¢ This inspection is for two rollover valves integrated in the fuel tank.

1. Disconnect the plastic fuel hose and the fuel pump unit connector. (See F—22 FUEL PUMP UNIT REMOVAL/
INSTALLATION.)
. Remove the fuel tank with the fuel pump unit. (See F-18 FUEL TANK REMOVAL/INSTALLATION.)
. Plug the fuel pipe of the fuel pump unit.
. Connect the pump to port A.
. Level the fuel tank.
. Apply pressure of —2.0 kpa {-34 mmHg, —1.3
inHg} to port A.
(1) Plug port C and verify there is vacuum from
portB. PLUG CHECK VALVE
. {;Lhkere is no vacuum, replace the fuel (TWO-WAY)
7. Apply pressure of +5.9 kPa {+44 mmHg, +1.7
inHg} to port A.
o [f there is no airflow, replace the fuel tank.
o [f there is airflow, turn the fuel tank
upside-down and proceed to next step.

FUEL PUMP UNIT

OO~ WN

PLUG

ABE3912W047
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8. Turn the fuel tank upside-down and apply

pressure of —2.0 kPa {-15 mmHg, —0.6 inHg} to CHECK VALVE A
port A. (TWO-WAY)
(1) Plug port C and verify there is no vacuum

from port B.

¢ [f there is vacuum, replace the fuel tank.

AE3912WO46
NONRETURN VALVE INSPECTION

1. Remove the fuel pump unit. (See F—22 FUEL PUMP UNIT REMOVAL/INSTALLATION.)
2. Siphon the fuel from the fuel tank.

ABE391242270W01

Note
e Nonreturn valve is integrated in the fuel tank.
e The nonreturn valve is normally closed by the spring force.

3. Verify that the nonreturn valve is closed.
¢ [f the nonreturn valve is stuck open and dose not open even when pulled up by a finger, replace the fuel
tank.

FUEL LINE PRESSURE INSPECTION
ABE391201006W03
Warning
o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death.
Fuel can also irritate skin and eyes. To prevent this, always complete the “BEFORE REPAIR
PROCEDURE”. (See F-17 BEFORE REPAIR PROCEDURE.)

Caution
¢ Disconnecting/connecting the quick release connector without cleaning it may possibly cause
damage to the fuel pipe and quick release connector. Always clean the quick release connector
joint area before disconnecting/connecting using cloth or soft brush, and make sure that it is free
of foreign material.

1. Complete the “BEFORE REPAIR PROCEDURE”.
(See F-17 BEFORE REPAIR PROCEDURE)
2. Disconnect the negative battery cable.

Caution

e The quick release connector may be damaged if the tab is turned too far. Do not turn the tab over
the stopper.

3. Disconnect the quick release connector from the fuel tank as follows:

(1) Push the tab on the locking coupler 90 degrees until it stops.
(2) Pull the fuel hose straight back.
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11.
12.

Note
e The stopper may be removed from the quick
connector. Take care not to loose it.
Reinstall it to the quick release connector
before reconnecting the fuel line.

e The locking coupler has two internal locking
tabs which retain the pulsation damper pipe.
Be sure that the tab on the locking coupler is
rotated until it stops to release two internal
locking tabs.

. Push the SST quick release connector into the

fuel pipe and plastic fuel hose into the SST until a
click is heard.

. Turn the lever parallel to the hose of the SST as

shown.

. Connect the negative battery cable.
. Verify that the vehicles for AT is at N range and

MT is at neutral position.

. Start the engine and let it idle. Measure the fuel

line pressure.
¢ If not as specified, inspect the following:

Zero or low
— FP circuit
— FP
— Fuel line (clogged)
— Fuel leakage inside pressure regulator
High
— Pressure regulator for high pressure cause

Fuel line pressure
375—450 kPa {3.9—4.5 kgf/cmz, 55—65 psi}

¢ If not as specified, inspect the following:
— PCM
— FP
— Pulsation damper
— Fuel line for improper routing, kinks or leakage

Fuel pressure fluctuation
365—450 kPa {3.8—4.5 kgf/cm?, 53—65 psi}

Turn the ignition switch to the LOCK position.
Measure the fuel hold pressure after 5 min.
¢ If not as specified, inspect the following:
— FP hold pressure
— Fuel injector for leakage
— Fuel line for improper routing, kinks or leakage

Fuel hold pressure
More than 200 kPa {2.0 kgflcmz, 29 psi}

FUEL PIPE
TAB
l//
STOPPER
AB6E3912W001
LOCKING TAB
.
ABE3912W002
LEVER 49 NO13 1A0B
TO FUEL TANK
/
7/
TO FUEL
DISTRIBUTOR

ABE3912W003

. Observe the fuel pressure gauge indicator during heavy acceleration.
. Verify that the fuel pressure fluctuation is within the specification during the test.
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13. Complete the “BEFORE REPAIR PROCEDURE”.
(See F—17 BEFORE REPAIR PROCEDURE)
14. Disconnect the SST.

Note
¢ A checker tab is integrated with quick release connector for new plastic fuel hoses. The checker tab will
be released from the quick release connector after it is completely engaged with the fuel pipe.

15. Inspect the plastic fuel hose and fuel pipe sealing
surface for damage and deformation, and replace
as necessary.

¢ |f the quick release connector O-ring is
damaged or has slipped, replace the plastic
fuel hose.

16. Apply a small amount of clean engine oil to the
sealing surface of the fuel pipe.

17. Reconnect the fuel main hose to the fuel
distributor until a click is heard.

CHECKER
TAB

18. Lightly pull and push the quick release connector L‘EE’LZLQ?;'C
a few times by hand and verify that it can move
2.0—3.0 mm {0.08—0.11 in} and it is connected AoESS12W004
securely.

¢ If quick release connector does not move at all, verify that O-ring is not damaged and slipped, and
reconnect the quick release connector.
19. Complete the “AFTER REPAIR PROCEDURE”. (See F—-17 AFTER REPAIR PROCEDURE.)

FUEL PUMP UNIT REMOVAL/INSTALLATION

ABE391213350W01

Warning
e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, do not damage the sealing surface of
the fuel pump unit when removing or installing.

Caution
e Disconnecting/connecting the quick release connector without cleaning it may possibly cause
damage to the fuel pipe and quick release connector. Always clean the quick release connector
joint area before disconnecting/connecting using a cloth or soft brush, and make sure that it is
free of foreign material.

1. Complete the “BEFORE REPAIR PROCEDURE". (See F—17 BEFORE REPAIR PROCEDURE.)
2. Disconnect the negative battery cable.
3. Remove the rear seat cushion.
4. Remove in the order indicated in the table.
1 | Service hole cover
2 | Connector
3 | Plastic fuel hose
(See F-283 Plastic Fuel Hose Removal Note)
(See F-24 Plastic Fuel Hose Installation Note)
4 | Fuel pump cap
(See F-23 Fuel Pump Cap Removal Note)
5 | Packing
6 | Fuel pump unit
(See F-24 Fuel Pump Unit Installation Note)

80—90
{8.2—9.1, 59—66}

5. Install in the reverse order of removal.
6. Complete the “AFTER REPAIR PROCEDURE".
(See F-17 AFTER REPAIR PROCEDURE.)

N-m {kgf-m, ft-Ibf}

ABE3912W030
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Plastic Fuel Hose Removal Note

Caution
e The quick release connector may be damaged if the tab is bent excessively. Do not expand the tab

over the stopper.

1. Disconnect the quick release connector.
(1) Push the tab on the locking coupler 90 degrees until it stops.
(2) Pull the fuel hose straight back.

Note
e The stopper may be removed from the quick connector. Take care not to lose it.

Reinstall it to the quick release connector
before reconnecting the fuel line. FUEL PIPE
TAB
‘//
STOPPER
ABE3912W001
e The locking coupler has two internal locking

tabs which retain the fuel pipe. Be sure that LOCKING TAB
the tab on the locking coupler is rotated until ‘
it stops to release two internal locking tabs. A ‘

LN

ABE3912W002

2. Cover the disconnected quick release connector
and fuel pipe with vinyl sheets or the like to
prevent them from being scratched or
contaminated with foreign material.

ABE3912W039

Fuel Pump Cap Removal Note
1. Using the SST, remove the fuel pump unit.

ABE3912W036
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Fuel Pump Unit Installation Note
1. Verify that the fuel tank mark is aligened with the
fuel pump mark as shown.

|
SRS
——

ABE3912W026

Plastic Fuel Hose Installation Note

Note
¢ A checker tab is integrated with quick release connector for new plastic fuel hoses. The checker tab will
be released from the quick release connector after it is completely engaged with the fuel pipe.

1. When the retainer is not removed, perform the
following procedure.

(1) Inspect the fuel pump unit sealing surface for
damage and deformation, and replace as
necessary.

o |f the quick release connector O-ring is

/'r.‘
i
damaged, replace the plastic fuel hose. 5%

NEW PLASTIC
FUEL HOSE

CHECKER
TAB

ABE3912W004

(2) Slightly apply clean engine oil to the sealing

surface of the fuel pump unit. QUICK RELEASE

b
(3) Align the fuel pipe on the fuel pump unit and SEALING H CONNECTOR
quick release connector so that the tabs of the SURFACE
retainer are correctly fitted into the quick
release connector. Push the quick release
connector straight into the retainer until a click S
is heard.
(4) Lightly pull and push the quick release
connector a few times by hand and verify that
it can move 2.0—3.0 mm {0.08—0.11 in} and PLASTIC FUEL HOSE

it is connected securely.

e |f quick release connector does not move
at all, verify that O-ring is not damaged
and slipped, and reconnect the quick release connector.

2. When the retainer is removed, perform the following procedure.

ABE3912W006

FUEL PUMP UNIT DISASSEMBLY/ASSEMBLY

ABE391213350W02

Warning
o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Fuel can also irritate skin and eyes. To prevent this, do not damage the sealing surface of
the fuel pump unit when removing or installing.

1. Disassemble in the order indicated in the table.
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2. Assemble in the reverse order of disassembly.

1 Packing
2 | Fuel pump unit
3 | Fuel gauge sender unit

A6E3912W025

FUEL PUMP UNIT INSPECTION AGE391213350W03

Caution
¢ It is normal to hear the fuel pump operating when the ignition switch is turned to the ON position.

Note
e To improve startability, the fuel pump control operates the fuel pump unit when the ignition switch is
turned to the ON position. Due to this, fuel pressure is rapidly increased and fuel control is stabilized.

Continuity Inspection

Note
o Perform the following inspection only when directed.

. Disconnect the negative battery cable.
Remove the service hole cover. (See F—22 FUEL PUMP UNIT REMOVAL/INSTALLATION.)
. Disconnect the fuel pump unit connector.
. Inspect for continuity between fuel pump unit
connector terminals B and D.
¢ [f there is no continuity, replace the fuel pump
body.
o [f as specified carry out the “Circuit Open/
Short Inspection”.

ENEAN RN

A6E3912W018

Circuit Open/Short Inspection

1. Inspect the following wiring harnesses for open or
o sh0|_*t cir_cuit (continuity check). (FUEE gﬁﬁg%’éu\()
pen circuit
¢ [f there is no continuity, the circuit is open. Repair =
or replace the harness. A E
— Fuel pump unit terminal D (harness-side) and
body GND.
— Fuel pump relay terminal D (harness-side) D
and fuel pump unit terminal B (harness-side). =
Short circuit Q@
o [f there is continuity, the circuit is short. Repair or ~

replace the harness. AGE3912W019
— Fuel pump unit terminal D (harness-side) and

power supply.
— Fuel pump unit terminal B (harness-side) and body GND.
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Fuel Pump Hold Pressure Inspection

Warning

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Always carry out the following procedure with the engine stopped.

Caution
¢ Disconnecting/connecting the quick release connector without cleaning it may possibly cause

damage to the fuel pipe and quick release connector. Always clean the quick release connector

joint area before disconnecting/connecting using a cloth or soft brush, and make sure that it is
free of foreign material.

Note
e Perform the following test only when directed.

1. Complete the “BEFORE REPAIR PROCEDURE”. (See F-17 BEFORE REPAIR PROCEDURE.)
2. Disconnect the negative battery cable.
3. Remove the air cleaner.

Caution

e The quick release connector may be damaged if the tab is turned too far. Do not turn the tab over
the stopper.

4. Disconnect the quick release connector from the fuel tank as follows:
(1) Push the tab on the locking coupler 90° until it stops.
(2) Pull the fuel hose straight back.

Note

e The stopper may be removed from the quick connector. Take care not to loose it.
Reinstall it to the quick release connector
before reconnecting the fuel line. FUEL PIPE

TAB

o>

2 Q

STOPPER

ABE3912W020

e The locking coupler has two internal locking

tabs which retain the pulsation damper pipe. LOCKING TAB
Be sure that the tab on the locking coupler is ‘
rotated until it stops to release two internal A ‘
locking tabs. = >

ABE3912W002
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5.

10.
11.

12.
13.

14.
15.

16.

17.
18.

19.

20.

Cover the disconnected quick release connector
with vinyl sheet or the like to prevent it from being
scratched or contaminated with foreign material.

. Turn the lever 90 degrees against the hose of the

SST to plug the SST outlet.

. Push the SST quick release connector into the

fuel pipe until a click is heard.

. Set the fuel hose into a container to avoid fuel

spills.

. Connect the negative battery cable.

Caution
e Connecting to the wrong check
connector terminal may possibly cause
malfunction. Carefully connect to the
specified terminal only.

Short the check connector terminal F/P to body
GND using a jumper wire.
Turn the ignition switch to ON to operate the fuel
pump.
Turn the ignition switch to LOCK position.
Measure the fuel pump hold pressure after 5
minutes.
¢ [f not as specified, replace the fuel pump after
inspecting the following:
— Fuel line for clogging or leakage

Fuel pump hold pressure
More than 200 kPa {2.0 kgflcmz, 29 psi}

Disconnect the jumper wire.
Disconnect the SST.

Note

A6E3912W021

ABE3912W022

CHECK CONNECTOR

MAIN FUSE BLOCK

CHECK CONNECTOR

ABE3912W037

¢ A checker tab is integrated with the quick release connector for new plastic fuel hoses. The checker tab
will be released from the quick release connector after it is completely engaged with the fuel pipe.

Inspect the plastic fuel hose and fuel pipe sealing
surface for damage and deformation, and replace
as necessary.

e If the quick release connector O-ring is
damaged or has slipped, replace the plastic
fuel hose.

Apply a small amount of clean engine oil to the
sealing surface of the fuel pipe.

Reconnect the plastic fuel hose straight to the fuel
pipe until a click is heard.

Lightly pull and push the quick release connector
a few times by hand and verify that it can move
2.0—3.0 mm {0.08—0.11 in} and it is connected
securely.

CHECKER
TAB

NEW PLASTIC
FUEL HOSE

A6E3912W004

¢ [f quick release connector does not move at all, verify that O-ring is not damaged and slipped, and

reconnect the quick release connector.

Complete the “AFTER REPAIR PROCEDURE”. (See F-17 AFTER REPAIR PROCEDURE.)
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FUEL INJECTOR REMOVAL/INSTALLATION
ABE391213250W01
Caution
¢ Disconnecting/connecting the quick release connector without cleaning it may possibly cause
damage to the fuel pipe and quick release connector. Always clean the quick release connector
joint area before disconnecting/connecting using a cloth or soft brush, and make sure that it is
free of foreign material.

1. Complete the “BEFORE REPAIR PROCEDURE". (See F-17 BEFORE REPAIR PROCEDURE.)

2. Disconnect the negative battery cable.

3. Remove in the order indicated in the table.
1 Fuel injector connectors

2 | Plastic fuel hose
(See F-28 Plastic Fuel Hose Removal Note)

(See F-30 Plastic Fuel Hose Installation Note) 8.0—11.5 ®)
2 |Hose {0.9—1.1,5.9—8.4} °
Fuel distributor "> (7
&

Qi)

5 | Fuel injector %
(See F—29 Fuel Injector Removal Note)

(See F-30 Fuel Injector Installation Note)

6 |Snap ring
7 | Pulsation damper

N

4. Install in the reverse order of removal.
5. Complete the “AFTER REPAIR PROCEDURE".
(See F-17 AFTER REPAIR PROCEDURE.)

Ny
N &
o B
H %dﬂ/ﬂ N-m {kgf-m, ft-Ibf}

ABE3912W005

Plastic Fuel Hose Removal Note

Caution
e The quick release connector may be damaged if the tab is bent excessively. Do not expand the tab
over the stopper.

1. Disconnect the quick release connector.
(1) Push the tab on the locking coupler 90 degrees until it stops.
(2) Pull the fuel hose straight back.

Note

e The stopper may be removed from the quick connector. Take care not to lose it.

Reinstall it to the quick release connector
before reconnecting the fuel line.

FUEL PIPE

TAB

N

STOPPER

%

ABE3912W001
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e The locking coupler has two internal locking
tabs which retain the fuel pipe. Be sure that
the tab on the locking coupler is rotated until
it stops to release two internal locking tabs.

2. Cover the disconnected quick release connector
and fuel pipe with vinyl sheets or the like to
prevent them from being scratched or
contaminated with foreign material.

Fuel Injector Removal Note

Caution

LOCKING TAB

A1

A6E3912W002 ﬂ

—) @

ABE3912W039

e Use of a deformed injector retaining clip will cause the injector to not engage correctly. Always
use a hew clip when reattaching the injector, otherwise it may cause the injector to rotate.

1. Insert a screwdriver between the injector cup and
the clip fingers.

Note
e When rotating the screwdriver to spread the
clip fingers, deform them sufficiently to make
sure they release from the notched edge of
the injector cup.

2. Rotate the screwdriver to spread the clip fingers
and remove them from the injector cup.

3. Pull the injector and clip out of the rail.

4. Remove the clip from the injector according to the
following:
(1) Grasp the clip with a pair of pliers.

() INSERT
SCREWDRIVER
INJECTOR CUP
ROTATE AND
SPREAD
CLIP FINGER
cLP

ABE3912W040

CLIP FINGER

NOTCH

ABE3912W041
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(2) Pull the clip parallel to the injector groove, and
remove it from the injector.
(3) Discard the clip. PULL OUT PARALLEL
- [E-1
?
INJECTOR GROOVE

ABE3912W042

Fuel Injector Installation Note
1. Lightly lubricate the injector groove and O-ring.
2. Pre-attach a new clip in the injector groove.

Note
e When the clip is attached correctly, the central area of the injector and the clip finger positions are aligned.

3. Hold the injector firmly, push the clip into the
injector until the clip stops sliding.

4. Verify that the injector connector position is
correct, and press the injector and clip into the
injector cup. Continue pressing until the clip PRESS IN —d |
contacts the lower surface of the injector cup. 1

5. Verify that the injector and clip are correctly
attached with the clip locked onto the injector cup
notch.

A6E3912W043
Plastic Fuel Hose Installation Note
Note

o A checker tab is integrated with quick release connector for new plastic fuel hoses. The checker tab will
be released from the quick release connector after it is completely engaged with the fuel pipe.

1. When the retainer is not removed, perform the
following procedure.

(1) Inspect the fuel pump unit sealing surface for
damage and deformation, and replace as
necessary.

o |f the quick release connector O-ring is

damaged, replace the plastic fuel hose. 5%

NEW PLASTIC
FUEL HOSE

CHECKER
TAB

ABE3912W004

(2) Slightly apply clean engine oil to the sealing
surface of the fuel pump unit.

(3) Align the fuel pipe on the fuel pump unit and SEALING
quick release connector so that the tabs of the SURFACE
retainer are correctly fitted into the quick
release connector. Push the quick release
connector straight into the retainer until a click S
is heard.

QUICK RELEASE
CONNECTOR

)

PLASTIC FUEL HOSE

ABE3912W006
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(4) Lightly pull and push the quick release connector a few times by hand and verify that it can move 2.0—3.0

mm {0.08—0.11 in} and it is connected securely.

¢ [f quick release connector does not move at all, verify that O-ring is not damaged and slipped, and

reconnect the quick release connector.

2. When the retainer is removed, perform the following procedure.

FUEL INJECTOR INSPECTION
Operation Test

1. Carry out the “Fuel Injector Operation Inspection”. (See F-231 Fuel Injector Operation Inspection.)

¢ If not as specified, perform the further inspection for the fuel injectors.

Resistance Inspection

AWON =

Note

¢ Perform the following test only when directed.

. Turn the ignition switch to LOCK position.

. Disconnect the negative battery cable.

. Disconnect the fuel injector connectors.

. Measure the resistance of the fuel injector using

an ohmmeter.

If not as specified, replace the fuel injector.
(See F—28 FUEL INJECTOR REMOVAL/
INSTALLATION.)

If as specified but “Operation Test” is failed,
carry out the “Circuit Open/Short Inspection”.
Inspect for open or short circuit.

Resistance
11.4—12.6 ohms [20 °C {68 °F}]

Circuit Open/Short Inspection

1. Disconnect the PCM connector. (See F—43 PCM
REMOVAL/INSTALLATION.)
2. Inspect the following wiring harness for open or
short (continuity check).

Open circuit
If there is no continuity, the circuit is open. Repair
or replace the harness.

No.1 cylinder fuel injector terminal B
(harness-side) and PCM terminal 4Z.
No.2 cylinder fuel injector terminal B
(harness-side) and PCM terminal 4W.
No.3 cylinder fuel injector terminal B
(harness-side) and PCM terminal 4AD.

No.4 cylinder fuel injector terminal B (harness-side) and PCM terminal 4AA.

ABE391213250W02

St

ABE3912W007

FUSE BOX
(MAIN RELAY)

€ |

A6E3912W008

No.1 cylinder fuel injector terminal A (harness-side) and main relay (harness-side) terminal C through

common connector.

No.2 cylinder fuel injector terminal A (harness-side) and main relay (harness-side) terminal C through

common connector.

No.3 cylinder fuel injector terminal A (harness-side) and main relay (harness-side) terminal C through

common connector.

No.4 cylinder fuel injector terminal A (harness-side) and main relay (harness-side) terminal C through

common connector.

Short circuit
If there is continuity, the circuit is short. Repair or replace the harness.
No.1 cylinder fuel injector terminal B (harness-side) and body GND.

No.2 cylinder fuel injector terminal B (harness-side
No.3 cylinder fuel injector terminal B (harness-side
No.4 cylinder fuel injector terminal B (harness-side
No.1 cylinder fuel injector terminal A (harness-side

~— — — ~—

and body GND.
and body GND.
and body GND.
and power supply.
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— No.2 cylinder fuel injector terminal A (harness-side) and power supply.
— No.3 cylinder fuel injector terminal A (harness-side) and power supply.
— No.4 cylinder fuel injector terminal A (harness-side) and power supply.

Fuel Leakage Inspection

b~

10.
11.

Warning

¢ Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and
damage. Always carry out the following procedure with the engine stopped.

Note

¢ Perform the following test only when directed.

Complete the “BEFORE REPAIR PROCEDURE”. (See F—17 BEFORE REPAIR PROCEDURE.)

Disconnect the negative battery cable.

Remove the fuel injectors together with the fuel distributor with the fuel hose connected. (See F—28 FUEL

INJECTOR REMOVAL/INSTALLATION.)
Fasten the fuel injectors firmly to the fuel
distributor with wire.

Connect the negative battery cable.

Caution
¢ Connecting the wrong check connector
terminal may possibly cause
malfunction. Carefully connect the
specified terminal only.

. Short the check connector terminal F/P to body

GND using a jumper wire.

. Turn the ignition switch to ON position to operate

the fuel pump.

. Tilt the fuel injectors approx. 60 degrees.
. Verify that fuel leakage from the fuel injector

nozzles is within the specification.
o If not as specified, replace the fuel injector.

Fuel leakage
Less than 1 drop/2 minutes

Turn the ignition switch to LOCK position and
remove the jumper wire.

Complete the “AFTER REPAIR PROCEDURE”".
(See F-17 AFTER REPAIR PROCEDURE.)
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Volume Inspection

Warning

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries or death and

damage. Always carry out the following procedure with the engine stopped.

Note

o [f there is an after market fuel injector tester, perform the following test.

o [f there is no an after market fuel injector tester, perform “Operation Test”, “Resistance Inspection”, and
“Fuel Leakage Test” to verify the fuel injector is okay or not.

. Disconnect the negative battery cable.

. Connect the fuel injector to the fuel injector tester.

A wWN =

¢ If not as specified, replace the fuel injector.

Injection volume
L3: 61—71 ml {61—79 cc, 2.2—2.7 fl 0z}/15 sec.
LF: 53—69 ml {53—69 cc, 1.9—2.4 fl 0z}/15 sec.
L8: 48—63 ml {48—63 cc, 1.7—2.2 fl 0z}/15 sec.

6. Turn the ignition switch to LOCK position and disconnect the jumper wire.

. Measure the injection volume of each fuel injector using a graduated container.

. Complete the “BEFORE REPAIR PROCEDURE”. (See F-17 BEFORE REPAIR PROCEDURE.)

. Remove the fuel injectors. (See F—28 FUEL INJECTOR REMOVAL/INSTALLATION.)

7. Complete the “AFTER REPAIR PROCEDURE”. (See F-17 AFTER REPAIR PROCEDURE.)

Atomization
1. Inspect atomization pattern.

¢ |f the atomization is faulty, replace the fuel injector.

NORMAL

FAULTY ATOMIZATION

ABE3912W011
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PRESSURE REGULATOR INSPECTION
ABE391213280W01
Note
¢ Due to the adoption of the mechanical returnless fuel system, the pressure regulator cannot be inspected
separately.

1. Perform “FUEL LINE PRESSURE INSPECTION". (See F-20 FUEL LINE PRESSURE INSPECTION.)

PULSATION DAMPER REMOVAL/INSTALLATION AGE 39122015001
1. Remove and install the pressure regulator.(See F—28 FUEL INJECTOR REMOVAL/INSTALLATION.)

PULSATION DAMPER INSPECTION
A6E391220180W02

1. Complete the “BEFORE REPAIR PROCEDURE”. (See F-17 BEFORE REPAIR PROCEDURE.)
2. Remove the pulsation damper. (See F—34 PULSATION DAMPER REMOVAL/INSTALLATION.)
3. Visually inspect the pulsation damper for damage and cracks. Also verify that there is no extreme rust which
will cause fuel leakage.
o [f either is observed, replace the pulsation damper.
4. Complete the “AFTER REPAIR PROCEDURE”. (See F-17 AFTER REPAIR PROCEDURE.)
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EXHAUST SYSTEM

EXHAUST SYSTEM INSPECTION

1. Start the engine and inspect each exhaust system component for exhaust gas leakage.
o If leakage is found, repair or replace as necessary.

ABE391440000W01

EXHAUST SYSTEM REMOVAL/INSTALLATION

ABE391440000W02

Warning
e When the engine and exhaust system are hot, they can badly 