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=l LITERATURE
INTRODUCTION

— How to Use This Manual

This manual is divided into multiple sections. The first page of
each section is marked with a black tab that lines up with its
corresponding thumb index tab on this page and the back cover.
You can quickly find the first page of each section without
looking through a full table of contents. The symbols printed at
the top corner of each page can also be used as a quick reference
system.
Each section includes:
1. A table of contents, or an exploded view index showing:

e Parts disassembly sequence.

e Bolt torques and thread sizes.

e Page references to descriptions in text.
2. Disassembly/assembly procedures and tools.
3. Inspection.
4. Testing/troubleshooting.
5. Repair.
6. Adjustments.

— Safety Messages

Your safety, and the safety of others, is very important. To help
you make informed decisions, we have provided safety
messages, and other safety information throughout this manual.
Of course, it is not practical or possible to warn you about all the
hazards associated with servicing this vehicle. You must use
your own good judgment.

You will find important safety information in a variety of forms

including:

o Safety Labels — on the vehicle.

o Safety Messages — preceded by a safety alert symbol A and
one of three signal words, DANGER, WARNING, or CAUTION.
These signal words mean:

NGy e3:1 You WILL be KILLED or SERIOUSLY HURT if

you don't follow instructions.

PRI} You CAN be KILLED or SERIOUSLY HURT if

you don't follow instructions.

FNXUiil]Y]  You CAN be HURT if you don't follow

instructions.
e Instructions — how to service this vehicle correctly and safely.

All information contained in this manual is based on the latest
product information available at the time of printing. We reserve
the right to make changes at anytime without notice. No part of
this publication may be reproduced, or stored in a retrieval
system, or transmitted, in any form by any means, electronic,
mechanical, photocopying, recording, or otherwise, without the
prior written permission of the publisher. This includes text,
images, and tables.

As you read this manual, you will find information that is
preceded by a|NOTICE | symbol. The purpose of this message is to

help prevent damage to your vehicle, other property, or the
environment.

First Edition 11/2010
All Rights Reserved
Specifications apply to USA and Canada

Honda Motor Co., Ltd.
Service Publication Office

As sections with * include SRS and IMA
components; special precautions are required
when servicing.

2010-11 Honda Insight

Navigation Tools: Click on the “Table of Contents”
below, or use the Bookmarks to the left.

General Information

Specifications

Maintenance

*Engine Electrical

*¥*Engine Mechanical

Engine Cooling

*Fuel and Emissions

~

IMA System

*Transaxle

*Steering

ORENGE

Suspension (Including
TPMS)

*Brakes (Including VSA)

*Body

*Heating, Ventilation,
and Air Conditioning

Lﬁﬂ@%

*Body Electrical BODY

* Audio, Navigation, and
Telematics

*Restraints

p



user
Navigation

user
Facebook

http://www.facebook.com/pages/Bishko-Books/159150598273
user
Bishko link

http://www.autobooksbishko.com/

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

The Insight SRS includes a driver's airbag in the steering wheel hub, a front passenger's airbag in the dashboard
above the glove box, seat belt tensioners in the front seat belt retractors, side curtain airbags in the sides of the
roof, and side airbags in the front seat-backs. Information necessary to safely service the SRS is included in this
Service Manual. ltems marked with an asterisk (*) on the contents page include or are located near SRS
components. Servicing, disassembling, or replacing these items requires special precautions and tools, and
should be done by an authorized Honda dealer.

e To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event of a severe
frontal or side collision, all SRS service work should be done by an authorized Honda dealer.

o Improper service procedures, including incorrect removal and installation of the SRS, could lead to personal
injury caused by unintentional deployment of the airbags, side airbags, side curtain airbags, and/or seat belt
tensioners.

¢ Do not bump or impact the SRS unit, front impact sensors, side impact sensors, or rear safing sensor
especially when the ignition switch is in ON (ll), or for at least 3 minutes after the ignition switch is turned to
LOCK (0); otherwise, the system may fail in a collision, or the airbags may deploy.

o SRS electrical connectors are identified by yellow color coding. Related components are located in the
steering column, center console, dashboard, in the dashboard above the glove box, in the front seats, in the
roof side, and around the floor. Do not use electrical test equipment on these circuits.

INTEGRATED MOTOR ASSIST (IMA) SYSTEM

IMA components are located in this area. The IMA is a high-voltage system. The high voltage cables and their
covers are identified by orange coloring. The safety labels are attached to high voltage and other related parts
{see page 1-7). You must be familiar with the IMA system before working around it. Make sure you have read the
Service Precautions in the IMA section before doing repairs or service {see page 12-3).
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.General Information

Chassis and Paint Codes - '10 Model

Vehicle Identification Number

JHM ZE2 H5 * A S 000001

NN

b cde

a. Manufacturer, Make and Type of Vehicle
JHM: Honda Motor Co., Ltd.
Honda passenger vehicle
b. Line, Body and Engine Type Vehicle Identification Number.
ZE2: Insight/LDA3 Federal Motor Vehicle
¢. Body Type and Transmission Type Safety Standard Certification.
H: 4-door Hatchback/CVT

Vehicle ldentification Number.

d. Vehicle Grade (Series) Canadian Motor Vehicle
5:LX Safety Standard Certification.
7: EX, EX with Navigation System

e. Check Digit

f. Model Year

A:'10
g. Factory Code
S: Suzuka Factory in Japan
h. Serial Number , e
000001 —: USA models o
800001 —: Canada models




Engine Number

Paint Code

LDA3 - 1000001

a b

a. Engine Type
LDA3: 1.3 L SOHC i-VTEC Sequential Multiport
Fuel-injected engine
b. Serial Number

Motor Number

Code Color USA | Canada
models | models
NH-578 Taffeta White O
NH-756P | Spectrum White Pearl O O
NH-700M | Alabaster Silver O O
Metallic
NH-737M | Polished Metal O O
Metallic
NH-731P | Crystal Black Pearl O @)
BG-53M | Clear Sky Blue O O
Metallic
B-537M Atomic Blue Metallic O O
R-525P Tango Red Pearl O O

MF6 - 1000001

a b

a. Motor Type
MF6: DC brushless-3 phases
b. Serial Number

Transmission Number

SBLA - 1000001

a b

a. Transmission Type
SBLA:CVT
b. Serial Number

VLN — ‘ r:
I ——

PAINT CODE INTERIOR COLOR CODE




General Information

Chassis and Paint Codes - '11 Model

Vehicle ldentification Number

JHM ZE2 HS5 * B S 000001

b bobasten

*JHM: Honda Motor Co., Ltd.
Honda passenger vehicle
b. Line, Body and Engine Type
ZE2: Insight/LDA3

H: 4-door Hatchback/CVT
d. Vehicle Grade (Series)

3. DX

B LX

7: EX, EX with Navigation System
e. Check Digit
f. Model Year

B:'11
g. Factory Code

S: Suzuka Factory in Japan
h. Serial Number

000001 —: USA models

800001 —: Canada models

a. Manufacturer, Make and Type of Vehicle

¢. Body Type and Transmission Type

Vehicle ldentification Number.
Federal Motor Vehicle
Safety Standard Certification.

Vehicle Identification Number.
Canadian Motor Vehicle
Safety Standard Certification.

|| W 303




Engine Number

LDA3 - 2000001

a b

a. Engine Type
LDA3: 1.3 L. SOHC i-VTEC Sequential Multiport
Fuel-injected engine
b. Serial Number

Motor Number

Paint Code
Code Color USA | Canada
models | models
NH-578 Taffeta White @)
R-543P Crimson Pearl O O
NH-700M | Alabaster Silver O O
Metallic
NH-737M | Polished Metal O
Metallic
NH-731P_ | Crystal Black Pearl ©)
BG-53M | Clear Sky Blue O
Metallic
B-572P Mediterranean Blue O O
Pearl

MFé - 1000001

o

a b

a. Motor Type
MF6: DC brushless-3 phases
b. Serial Number

Transmission Number

SBLA - 2000001

o

a b

a. Transmission Type
SBLA:CVT
b. Serial Number

N

PAINT CODE  INTERIOR COLOR CODE
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General Information

identification Number Locations

Vehicle Identificati
Vehicle Identification Nﬁ,,',‘f,g, (\7:;\" feation

Number (VIN)

—
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Number

Number

Transmission
Number



Danger/Warning/Caution Label Locations

Passenger's Compartment:

SRS INFORMATION

USA models
PASSENGER AIRBAG
MODULE DANGER

SRS WARNING INFORMATION

PASSENGER AIRBAG
WARNING TAG
(CHILD SEAT)
USAmodels

SIDE AIRBAG
MODULE DANGER

MONITOR NOTICE

SIDE AIRBAG CAUTION SEAT BELT
Located on the driver's and TENSIONER CAUTION

passenger's doorjambs

Rear Passenger's Compartment: ROOF-SIDE AIRBAG
MODULE DANGER

Steering Wheel:

CABLE REEL CAUTION

TN

=

DRIVER AIRBAG
MODULE DANGER

{cont'd)
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General Information

Danger/Warning/Caution Label Locations (cont'd)

Engine Compartment:

EMISSION CONTROL
INFORMATION and
AIR CONDITIONING ENGINE COOLANT
INFORMATION

INFORMATION

BATTERY
DISPOSAL
INFORMATION

1-8

BATTERY

RADIATOR CAP DANGER
DANGER

Doorjamb Area:

TIRE
INFORMATION
Located on driver's
doorjambs

Cargo Area:
HIGH VOLTAGE BATTERY DISPOSAL
DANGER INFORMATION
Loocated on battery Located on battery

BATTERY DISPOSAL HIGH VOLTAGE
INFORMATION WARNING



Under-Hood Emission Control Label

Emission Group Identification

Example:

VEHICLE ENiSS(ON CONTROL INFORHAT1ON

GORFORMS 70 REGULATHONS : 2000HY HEY

INFORMATION
DI FICTOR WSULLE Lok-1 172
Loi0et B0 KEPACEDMGEDRIIN T
NAINTERNCE N 052 540 G >

U3, EPA: T2B3LDV 0BD: CA 0BD 11 FUEL: QRSOLINE
CALIFORNIA: 7263 FC, ULEY 11 QUALIFIED  0BD: GAOBD ! FUEL: GASOLINE

HU-THG, THG, A/F SENSOR, H02S, EGR, SF1

et
AT —" (Y)] e
502 FORTAER IHEORRATIOR 8 IAE COBLING 1,30
A AT 0, LT b0z

10 Model

CONFORMS TO REGULATIONS: 2010 MY HEV

11 Model

CONFORMS TO REGULATIONS: 2011 MY HEV

Test Group and Evaporative Family

Test Group:

B HNX 'V 01.3 YF2

I

ab c¢d e

a. Model Year
A:'10
B:'11

b. Manufacturer Subcode
HNX: Honda

¢. Family Type
V:LDV

d. Displacement Group

e. Sequence Characters
DF2: '10 KA (Federal} model
CD2: "10 KL (California) model
YF2:'11 KA (Federal) model
1D3: 11 KL (California) model

Evaporative Family:

B HNX R 0096 VZB

1IN

ab c¢d e

a. Model Year
A:'10
B: "11
b. Manufacturer Subcode
HNX: Honda
c. Family Type
R: Refueling
d. Canister Working Capacity Group
e. Sequence Characters
VZA: 10 model
VZB: '"11 model




General Information

Lift and Support Points

NOTE: If you are going to remove heavy components
such as suspension from the rear of the vehicle, first
support the front of the vehicle with tall safety stands.
When substantial weight is removed from the rear of the
vehicle, the center of gravity can change, causing the
vehicle to tip forward on the lift.

Vehicle Lift

1. Position the lift pads {A), under the vehicle's front
support points (B} and rear support points (C).

NOTICE

Be sure the lift pads are properly placed to avoid
damaging the vehicle.

2. Raise the lift a few inches, and rock the vehicle gently
to be sure it is firmly supported.

3. Raise the lift to its full height, and inspect the vehicle
support points for solid contact with the lift pads.

Safety Stands

To support the vehicle on safety stands, use the same
support points as for a vehicle lift. Always use safety
stands when working on or under any vehicle that is
supported only by a jack.

1-10

Floor Jack

1. When lifting the front of the vehicle, set the parking
brake. When lifting the rear of the vehicle, put the shift
leverin P.

2. Block the wheels that are not being lifted.

3. Position the floor jack under the front jacking bracket
(A) or the rear jacking bracket (B). Center the jacking
bracket on the jack lift platform (C), and jack up the
vehicle high enough to fit the safety stands under it.

NOTICE

Be sure the floor jack is properly placed to avoid
damaging the vehicle.

A

4. Position the safety stands under the support points,
and adjust them so the vehicle is level side-to-side.

5. Lower the vehicle onto the stands.



Towing

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

Emergency Towing
There are three popular methods of towing a vehicle.

Flat-bed Tow Truck Equipment— The operator loads the
vehicle on the back of a flat-bed tow truck. This is the
best way of transporting the vehicle.

To accommodate the flat-bed tow truck equipment, the
vehicle is equipped with a detachable front towing hook
(A), front tie down hook slots (B), a rear towing hook (C),
and the rear tie down hook slots (D).

The towing hook can be used with a winch to pull the
vehicle onto the flat-bed tow truck, and the tie down
hook slots can be used to secure the vehicle to the
flat-bed tow truck.

NOTE: The tie down hook slots have rubber plugs (E)
over the openings. Be sure to reinstall the plugs after
use.

Front:

Rear:

{cont'd)
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General Information

Towing (cont'd)

Front Towing Hook Installation

The detachable front towing hook is for towing very
short distances, such as freeing the vehicle. The hook
attaches to the anchor in the front bumper.

NOTICE

» To avoid damage to the vehicle, use the towing hook
for straight flat ground towing only. Do not tow on an
angle.

o Do not use the detachable tow hook as a tie down for
securing the vehicle on a flat-bed tow truck. To secure
the vehicle on a flat-bed tow truck, use the tie down
hook slots provided.

1. Remove the cover (A) from the front bumper.

2. Remove the detachable towing hook from the tool kit
under the cargo area floor.

3. Screw in the detachable towing hook (B), and tighten
it securely by hand.

1-12

Wheel Lift Equipment — The tow truck uses two
pivoting arms that go under the tires (front or rear) and
lifts them off the ground. The other two wheels remain
on the ground. This is an acceptable way of towing the
vehicle.

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

If the vehicle cannot be transported by a flat-bed tow
truck, it should be towed with the front wheels off the
ground. If the vehicle is damaged, and must be towed
with the front wheels on the ground, or with all four
wheels on the ground, do this:

o Release the parking brake.

e Start the engine.

e Shift to D, then to N.

e Turn off the engine.

o Leave the ignition switch in ACCESSORY (i) so the
steering wheel does not fock.

o Make sure all accessories are turned off to minimize
battery current draw.

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

NOTICE

e Improper towing preparation will damage the
transmission. Follow the above procedure exactly. If
you cannot shift the transmission or start the engine,
the vehicle must be transported on a flat-bed tow
truck.

e Trying to lift or tow the vehicle by the bumpers will
cause serious damage. The bumpers are not designed
to support the vehicle's weight.



Parts Marking

To deter vehicle theft, certain major components are
marked with the vehicle identification number (VIN).
Original parts have self-adhesive labels. Replacement
body parts have generic self-adhesive labels. These
labels should not be removed. The original engine or
transmission VIN plates are not transferable to the
replacement engine or transmission.

NOTE: Be careful not to damage the parts marking labels
during body repair. Mask the labels before repairing the
part.

Service Precautions

iMA System

The Insight has an Auto-Stop system that shuts the
engine off under certain conditions to improve fuel
economy when the vehicle comes to a stop. In
Auto-Stop mode, driver input, such as releasing the
brake pedal, causes the engine to restart.

Before servicing the Insight, turn the ignition switch to
LOCK (0}, and remove the key so the engine cannot be
started.

Before doing any service on the Insight's IMA system,
make sure to turn the battery module switch OFF and
wait at least 5 minutes before working on the vehicle
(see page 12-3).

1-13
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Standards and Service

Engine Electrical

Limits

Item Measurement Qualification Standard or New | Service Limit
Ignition coil Rated voltage 12V
Firing order 1—3—4-2
Spark plug Type NGK DILFR6F11G
Gap 1.0—1.1 mm (0.039—0.043 in) 1=
Ignition timing At idle InNorP 10 £2°BTDC
Check the red mark
Starter Qutput 1.0 kW

Commutator mica depth

0.40—0.50 mm (0.0157—0.0197 in)

0.15 mm {0.0058 in)

Commutator runout

0.02 mm (0.0008 in) max.

0.05 mm (0.0020 in)

Commutator O.D.

28.0—28.1mm (1.102—1.106 in)

27.5 mm (1.083 in)

Brush length

11.1—11.5 mm (0.437—0.453 in)

4.3 mm (0.169 in)

Engine Ass

embly

item

M

irement

Qualification

Standard or New

Service Limit

Compression Pressure Minimum - 980 kPa (10.0 kgf/cm?,
(checked with engine starter cranking 142 psi)
at wide-open throttle) Maximum - 200 kPa (2.0 kgficm?,

variation 28 psi)
Cylinder Head
Item M Irement Qualification Standard or New Service Limit

Head Warpage 0.07 mm (0.0028 in) 0.08 mm {0.0031 in)
Height 119.9—120.1 mm (4.720—4.728 in}) —

Camshaft End play 0.05—0.15 mm {0.0020—0.0059 in) 0.3 mm (0.012 in)

Camshaft-to-holder oil clearance

0.050—0.089 mm (0.00197 —0.00350
in)

0.10 mm (0.0039 in)

Total runout

0.03 mm (0.0012 in) max.

0.04 mm (0.0016 in)

in)

Cam lobe height Intake PRI 29.700 mm {1.16929 in)
Intake SEC 35.854 mm (1.41157 in) -
Exhaust PRI 29.900 mm (1.17716 in) -
Exhaust SEC 35.470 mm {1.39645 in) -~
Valve Clearance (cold) Intake 0.15—0.19 mm (0.006—0.007 in) —
Exhaust 0.24—0.28 mm (0.009—-0.011 in) —
Stem O.D. Intake 5.48—5.49 mm (0.2157—0.2161 in) 5.45 mm (0.2146 in)
Exhaust 5.45—5.46 mm (0.2146—0.2150 in) 5.42 mm (0.2134 in)
Stem-to-guide clearance Intake 0.020—0.050 mm (0.00079—0.00197 0.08 mm (0.0031 in})
in)
Exhaust 0.050—0.080 mm (0.00197—0.00315 0.11 mm (0.0043 in)
in)
Valve seat Width Intake 0.8560—1.150 mm (0.03346—0.04528 1.80 mm (0.0709 in)
in)
Exhaust 1.250—1.550 mm (0.04921—0.06102 2.00 mm (0.0787 in)
in)
Stem installed height Intake 47.4—47.8 mm (1.866—1.882 in) 48.1 mm {1.894 in)
Exhaust 47.3—47.7 mm (1.862—1.878 in) 48.0 mm (1.890in)
Valve guide 1.D. Intake 5.51—5.53 mm (0.2169—0.2177 in) 5.55 mm (0.2185 in)
Exhaust 5.51—5.53 mm (0.2169—0.2177 in}) 5.55 mm (0.2185 in)
Installed height Intake 16.25—16.75 mm (0.6398—0.6594 in) —
Exhaust 16.25—16.75 mm (0.6398 —0.6594 in) -
Rocker arm Arm-to-shaft clearance Intake 0.017—0.045 mm (0.00067 —0.00177 0.08 mm (0.0031 in)
in)
Exhaust 0.017—0.045 mm {0.00067 —0.00177 0.08 mm (0.0031 in)




Engine Block

in) .

Item Measurement Qualification Standard or New Service Limit
Block Warpage of deck 0.07 mm (0.0028 in) max. 0.10 mm (0.0038 in)
Bore diameter 73.000—73.015 mm (2.87401—2.87460 | 73.065 mm (2.87657
in) in)
Bore taper Difference - 0.05 mm (0.0020 in)
between first and
third
measurement
Reboring limit — 0.25 mm (0.0098 in)
Piston Skirt 0.D. at 16 mm {0.6 in) from 72.969—72.979 mm (2.87279—2.87318 | 72.967 mm (2.87271
bottom of skirt in) in)
Clearance in cylinder 0.021—0.046 mm {0.00083—0.00181 0.05 mm (0.0020 in)
in)
Piston ring Ring-to-groove clearance Top 0.065—0.090 mm (0.00256 —0.00354 0.15 mm (0.0059 in)
in)
Second 0.030—0.055 mm (0.00118—0.00217 0.12 mm (0.0047 in)
in}
Ring end gap Top 0.15—0.30 mm (0.0059—0.0118 in) 0.60 mm (0.0236 in)
Second 0.30—0.42 mm (0.0118—0.0165 in) 0.65 mm (0.0256 in)
Qil 0.20—0.70 mm (0.0079—0.0276 in) 0.80 mm (0.0315 in)
Piston pin 0.D. 17.996—18.000 mm (0.70850—0.70866 | —

Pin-to-piston clearance

0.010—0.017 mm (0.00039—0.00067
in)

Connecting rod Pin-to-rod clearance

0.019—0.036 mm {0.00075—0.00142
in)

Small end bore diameter

17.964—17.977 mm (0.70724—0.70775
in)

Big end bore diameter

43.0 mm {1.693 in)

End play

0.15—0.35 mm {0.0059—0.0138 in)

0.40 mm (0.0157 in)

Crankshaft Main journal diameter 49.976—50.000 mm (1.96756—1.96850 | —
in)
Rod journal diameter 39.976—40.000 mm (1.57386—1.57480 | —
in)
Rod/main journal taper 0.005 mm {0.00020 in) max. 0.010 mm (0.00039
. in)
Rod/main journal out-of-round 0.005 mm (0.00020 in) max. 0.010 mm {0.00039
in)
End play 0.10—0.35 mm (0.0039—0.0138 in) 0.45 mm (0.0177 in)
Total runout 0.030 mm {0.00118 in} max. 0.040 mm (0.00157
in)
Crankshaft Main bearing-to-journal oil clearance 0.018—0.036 mm (0.00071—0.00142 0.050 mm (0.00197
bearing in) in)

Connecting rod bearing-to-journal oil
clearance

0.026—0.044 mm (0.00102—0.00173
in)

0.050 mm {0.00197
in)

Engine Lubrication

Item Measurement Qualification Standard or New Service Limit
Engine oil Capacity Engine overhaul | 3.8L (4.0 US qt) -
Qil change 3.2L(3.4USqt) -
including filter
Oil change 3.0L(3.2USqt) -
without filter
QOil pump Inner rotor-to-outer rotor radial 0.06—0.16 mm (0.0024—0.0063 in) 0.20 mm (0.0079 in})
clearance
Pump housing-to-outer rotor radial 0.100—0.175 mm (0.00394 —0.00689 0.20 mm (0.0079 in)
clearance in)

Pump housing-to-rotor axial clearance

0.02—0.06 mm {0.0008—0.0024 in)

0.15 mm (0.0059 in)

Oil pressure with oil temperature at
176 °F (80 °C)

Atidle

70 kPa (0.7 kgflcm?, 10 psi) min.

At 3,000 rpm

340 kPa (3.5 kgf/lem?, 50 psi) min.
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Standards and Service Limits

Cooling System
ftem M ement Qualification Standard or New Service Limit
Radiator Coolant capacities (including engine, Engine overhaul | 5.04 L {1.331 US gal) —

heater, hoses, and reservoir)

Coolant change

4.55 L (1.202 US gal) -

Coolant type

Honda Long Life Antifreeze/Coolant Type 2

Coolant
reservoir

Coolant capacity

0.44L(0.116 US gal) -

Radiator cap

Opening pressure

93—123 kPa (0.95—1.25 kgf/cm?, 13.5 -
—17.8 psi)

Thermostat Opening temperature Begins to open 169176 °F (76 —80 °C) -
Fully open 194 °F {30 °C) -
Valve lift at fully open 8.0 mm (0.315 in) min. -

Drive belt Tension Auto-tensioner

Fuel and Emissions

Item Measurement Qualification Standard or New Service Limit

Fuel pressure Pressure with fuel pressure gauge 260—310 kPa (2.7—3.2 kgf/cm?,38—46 | —
regulator connected psi}
Fuel tank Capacity 40 L {10.6 US gal) -
Engine idle Idle speed without load InNorP 750 & 50 rpm

(IMA battery SOC higher than 30 %)

Idle speed with high electrical load InNorP 750 =+ 50 rpm

(A/C on, temperature set to max cool,

blower fan motor on high, rear

window defogger on, headlights on

high beam, and IMA battery SOC

higher than 30 %)

Idle CO 0.1 % max.

CVT and CVT Differential

transmission
fluid

Item Measurement Qualification Standard or New Service Limit
Continuously Capacity: use Honda CVTF Fluid change 2.8L(3.0USqt) -
variable Overhaul 5.2L (5.5 US qt) —

Hydraulic
pressure

Forward clutch pressure

At 1,700 rpminD

1,570—1,840 kPa (16.0—18.8 kgf/cm?, -
228—267 psi)

Reverse brake pressure

At 1,700 rpminR

1,570—1,840 kPa (16.0—18.8 kgfem?, | —
228267 psi)

Drive pulley pressure

At1,700rpmin N

240—540 kPa (2.4—5.5 kgficm?,34—78 | —
psi)

Driven pulley pressure

At 1,700 rpmin N

830—1,130 kPa (8.5—11.5 kgf/lem?, 120 | —
—164 psi)

Lubrication pressure

At 3,000 rpminN

250—400 kPa (2.5—4.1 kgflcm?, 36 —58 | —
psi)

Stall speed

Check with vehicle on level ground

D, 8, andL
positions:
Standard or new

1,900 rpm -

D,S,andL
positions:
Service limit

1,700—2,000 rpm —

R position:
Standard or new

2,500 rpm -

R position:
Service limit

2,400—2,600 rpm -
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CVT and CVT Differential (cont'd)

Item M frement Qualification Standard or New Service Limit
Clutch Clearance between clutch end-plate Reverse brake 0.55—0.70 mm (0.0217—0.0276 in) -
and top disc
Clutch return spring free length Reverse brake 18.1 mm {0.713in}) 16.1 mm (0.634 in)
Clutch disc thickness Reverse brake 2.00 mm (0.0787 in) When worn or
damaged
Clutch plate thickness Reverse brake 1.95 mm (0.0768 in) When discolored
Reverse brake end-plate thickness Mark 2 3.8 mm (0.150 in) When discolored
Mark B 3.9 mm (0.154 in) When discolored
Mark 3 4,0 mm (0.157 in} When discolored
Mark C 4.1 mm (0.161 in) When discolored
Mark 4 4.2 mm {0.165 in) When discolored
Mark D 4.3 mm (0.169 in) When discolored
Mark 5 4.4 mm {0.173 in) When discolored
Mark E 4.5 mm (0.177 in) When discolored
Mark 6 4.6 mm (0.181 in) When discolored
Mark F 4.7 mm (0.185 in) When discolored
Mark 7 4.8 mm (0.189 in) When discolored
Mark 8 5.0 mm (0.197 in) When discolored
Input shaft Diameter of needle bearing contact At flywheel side | 19.987—20.000 mm {(0.78689—0.78740 | When worn or
area in} damaged
At forward clutch | 19.987 —20.000 mm (0.78689—0.78740 | When worn or
side in) damaged

Thrust clearance

CVTF pump
drive sprocket
hub

0.37—0.65 mm (0.0146—0.0256 in)

Planetary carrier

0.050—0.115 mm (0.00197 —0.00453
in)

Feed pipe O.D.

Drive pulley feed
pipe

6.97—6.98 mm (0.2744—0.2748 in)

6.95 mm (0.2736 in)

Forward clutch
feed pipe

11.470—11.480 mm (0.45157—0.45197
in)

11.450 mm (0.45079
in)

Feed pipe bushing I.D.

Drive pulley feed
pipe

7.000—7.015 mm {0.27559—0.27618
in)

7.030 mm (0.27677
in)

Forward clutch
feed pipe

11.500—11.518 mm (0.45276—0.45346
in)

11.533 mm (0.45405
in)

Sealing ring groove width

2.000—2.100 mm (0.07874 —0.08268
in)

2.105 mm (0.08287
in)
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Standards and Service Limits

CVT and CVT Differential (cont'd)

item Measurement Qualification Standard or New Service Limit
Input shaft Thrust shim thickness (25 x 31 mm: A 1.05 mm (0.0413 in}) When worn or
{cont'd) planetary carrier) damaged
B 1.12 mm (0.0441 in}) When worn or
damaged
[o 1.19 mm (0.0469 in) When worn or
damaged
D 1.26 mm (0.0496 in) When worn or
damaged
E 1.33 mm (0.0524 in) When worn or
damaged
F 1.40 mm (0.0551 in) When worn or
damaged
G 1.47 mm (0.0579 in) When worn or
damaged
H 1.54 mm (0.0606 in) When worn or
damaged
| 1.61 mm (0.0634 in) When worn or
damaged
J 1.68 mm (0.0661 in) When worn or
damaged
K 1.75 mm (0.0689 in) When worn or
damaged
L 1.82 mm (0.0717 in) When worn or
damaged
M 1.085 mm (0.04272 in) When worn or
damaged
N 1.165 mm (0.04547 in) When worn or
damaged
6] 1.225 mm {0.04823 in) When worn or
damaged
P 1.295 mm {0.05098 in) When worn or
damaged
Q 1.365 mm (0.05374 in) When worn or
damaged
R 1.435 mm (0.05650 in) When worn or
damaged
S 1.505 mm {0.05925 in) When worn or
damaged
T 1.5756 mm {0.06201 in) When worn or
damaged
U 1.645 mm (0.06476 in} When worn or
damaged
Vv 1.715 mm {0.06752 in) When worn or
damaged
w 1.785 mm (0.07028 in) When worn or
damaged
Thrust shim thickness (22 x 28 mm: Cc 1.15 mm (0.0453 in) When worn or
CVTF pump drive sprocket hub) damaged
D 1.40 mm (0.0551 in) When worn or
damaged
E 1.65 mm {0.0650 in}) When worn or
damaged
F 1.90 mm (0.0748 in) When worn or
damaged
G 2.15 mm {0.0846 in) When worn or
damaged
H 2,40 mm (0.0945 in) When worn or
damaged
Drive pulley Diameter of needle bearing contact At flywheel side | 24.007—24.020 mm {0.94516—0.94567 | When worn or
shaft area in) damaged
At forward clutch | 24.007 —24.020 mm (0.94516 —0.94567 | When worn or
side in) damaged
L.D. At sealing ring 24.007 —24.020 mm (0.94516—0.94567 | When worn or
in) damaged
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CVT and CVT Differential (cont'd)

Item

Irement

Qualification

Standard or New

Service Limit

Driven pulley
shaft

Diameter of needle bearing contact
area

At start clutch
side

43.981—-43.991 mm {1.73153—1.73193
in)

When worn or
damaged

Thrust clearance

At start clutch
side

0—0.13 mm (0—0.0051 in)

Cotter thickness A 2.90 mm {0.1142 in) When worn or
(25.5 mm: start clutch hub) damaged
B 3.00 mm (0.1181 in) When worn or
damaged
C 3.10 mm (0.1220 in) When worn or
damaged
D 3.20 mm (0.1260 in) When worn or
damaged
Feed pipe 0.D. Canceler 6.970—6.980 mm (0.27441—0.27480 6.950 mm (0.27362
pressure in) in)
Ciutch pressure | 8.97—8.98 mm (0.3531—0.3535 in) 8.95 mm (0.3524 in)
Feed pipe bushing 1.D. Canceler 7.000—7.015 mm (0.27559—0.27618 7.030 mm (0.27677
pressure in) in)

Clutch pressure

9.000—9.015 mm (0.35433—0.35492
in)

9.030 mm {0.35551
in)

Driven pulley shaft pressure feed pipe | O.D. 11.470—11.480 mm {0.45157—0.45197 | 11.450 mm (0.45079
in) in)
Bushing 1.D. 11.500—11.518 mm (0.45276—0.45346 | 11.533 mm (0.45405
in) in)
Secondary drive gear sealing ring 2.500—2.650 mm (0.09843—0.10433 2.655 mm (0.10453
groove width in) in)
Start clutch end plate 1.D. 88.900—88.935 mm (3.49999—3.50137 | When worn or
in) damaged
Park gear and — - When worn or
pawl damaged
Final drive shaft | Secondary drive gear thrust clearance 0—0.15 mm (0—0.0059 in) -
Thrust shim thickness (25 x 35 mm)} A 2.80 mm (0.1102 in) When worn or
damaged
B 2.90 mm {0.1142 in) When worn or
damaged
C 3.00 mm (0.1181 in) When worn or
damaged
D 3.10 mm (0.1220 in} When worn or
damaged
E 3.20 mm (0.1260 in) When worn or
damaged
F 3.30 mm (0.1299 in) When worn or
damaged
G 3.40 mm (0.1339 in} When worn or
damaged
H 3.50 mm {0.1378 in) When worn or
damaged
| 3.60 mm (0.1417 in) When worn or
damaged
J 3.70 mm (0.1457 in) When worn or
damaged
K 3.80 mm {0.1496 in) When worn or
damaged
L 3.90 mm (0.1535 in) When worn or
damaged
M 4.00 mm (0.1575 in) When worn or
damaged
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Standards and Service Limits

CVT and CVT Differential (cont'd)

Item Measurement Qualification Standard or New Service Limit
CVT differential Pinion shaft contact area I.D. 18.010—18.028 mm (0.70905—0.70976 | —
carrier in)
Clearance between carrier and pinion 0.023—0.057 mm (0.00091 —0.00224 0.1 mm {0.004 in)
shaft in)
Driveshaft/intermediate shaft contact 26.025—26.045 mm (1.02460—1.02639 | —
area |.D. in)
Clearance between carrier and 0.045—0.086 mm (0.00177 —0.00339 0.12 mm {0.0047 in)
driveshaft/intermediate shaft in)
Clearance between set ring and carrier 0—0.15 mm (0—0.0059 in} Adjust
bearing outer race
CVT differential Backiash 0.05—0.15 mm (0.0020—0.0059 in) -
pinion gear
Steering
Item Measurement Qualification Standard or New Service Limit

Steering wheel

Rotational play measured at outside
edge

0—10 mm {0—0.39 in)

Initial turning load measured at
outside edge with engine running

34 N (3.5 kgf, 7.7 Ibf)

Gearbox Angle of rack guide screw loosened 17+£3°
from locked position
Suspension
item M irement Qualification Standard or New Service Limit
Wheel alignment | Camber Front 0°00" £1°
Rear (10 model) | —~1°00" +1°
Rear ('11 model) | —1°30" +1°
Caster Front 3°20"£1°
Total toe-in Front 043 mm (0£0.12in)
Rear 2.5+2.5 mm (0.098+0.098 in)
Front wheel turning angle Inward 38°28' +£2°
Outward 32°21" +1°
(reference)
Wheel Aluminum wheel runout Axial 0—0.7 mm (0—0.028 in) 2.0 mm (0.079 in)
Radial 0—0.7 mm (0—0.028 in) 1.5 mm (0.059 in)
Steel wheel runout Axial 0~1.0mm (0—0.039 in) 2.0 mm (0.079 in)
Radial 0—1.0 mm (0—0.039 in) 1.5 mm (0.059 in)
Wheel bearing End play Front 0—-0.05 mm {0—0.0020 in) -
Rear 0—0.05 mm (0—0.0020 in) -
Brakes
Item M rrement Qualification Standard or New Service Limit

Parking brake

Number of clicks when lever pulled
with 196 N (20.0 kgf, 44.1 Ibf) of force

6 to 8 clicks

Brake pedal Height from floor 147 mm (6.79 in) -
Free play 1—5mm {0.04—0.20 in) -
Brake disc Thickness 21.0 mm (0.827 in) 19.0 mm (0.748 in)
Runout - 0.04 mm (0.0016 in)
Paralielism - 0.())15 mm (0.00059
in
Brake pad Thickness 10.0 mm (0.394 in) 1.6 mm (0.063 in)
Brake drum Drum I.D. 200 mm (7.87 in) 201 mm {7.91in)
Brake shoe Shoe lining thickness 4.5 mm {0.177 in) 1.0 mm (0.039 in}
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Air Conditioning

Item Measurement Qualification Standard or New | Service Limit
Refrigerant Type HFC-134a (R-134a)
Capacity of system 450—500 g (15.8—17.6 0z) =
Refrigerant oil Type SP-10 (P/N38897-P13-A01AH)

Capacity of components

Condenser 25 mL. (5/6 fl-0z)
{(including dryer

desiccant)

Dryer desiccant 10 mL (1/3 fl-02)
Evaporator 35 mL (1 1/6 fl-0z)

Each line and
hose

10 mL (1/3 fl-oz)

Compressor 80—90 mL (2 2/3-3 fl-0z)
Compressor Field coil resistance {'10 model) At 68 °F (20 °C) 3.156—3.450
Field coil resistance {'11 model) At 68 °F {20 °C) 3.35—3.650Q

Pulley-to-armature plate clearance

0.35—0.65 mm (0.0138—0.0256 in)
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Torque Summary

Torque Specifications

NOTE

* Refer to the 5/M for the precautions and complete procedures.

* Refer to the S/M for the bolts/nuts not indicated here.

*1: Parts to be tightened in a particular order.

*2: Follow the S/M closely for torque, sequence, and special steps.

Engine Electrical

Location Item Remark Torque

Starting system Starter bolts 44 N-m (4.5 kgf-m, 33 Ibf-ft)
Positive starter cable nut 9 N-m (0.9 kgf-m, 7 Ibf-ft)

Ignition system Spark plugs 18 N-m (1.8 kgf-m, 13 Ibf-ft)

Engine Mechanical
Location Item Remark Torque

Engine assembly Side engine mount boits Use new bolts 59 N-m (6.0 kgf-m, 43 Ibf-ft)
Side engine mount bracket nuts Use new nuts 49 N-m (5.0 kgf-m, 36 Ibf-ft)
Transmission mount bolts™ Use new bolts 59 N-m {6.0 kgf-m, 43 Ibf-ft)
Transmission mount bracket bolt {10 mm)" Use new bolt 54 N-m (5.5 kgf-m, 40 Ibf-ft)
Transmission mount bracket bolt (12 mm)™ Use new bolt 74 N-m (7.5 kgf-m, 54 Ibf-ft)
Transmission mount bracket nuts™ Use new nuts 74 N-m (7.5 kgf-m, 54 Ibf-ft)
Torgue rod bolt™ Use new bolt 83 N:m (8.5 kgf-m, 61 Ibf-ft)
Torque rod nut™ Use new nut 93 N-m (9.5 kgf-m, 69 Ibf-ft)
Torque rod bracket bolts 83 N'm (8.5 kgf-m, 61 Ibf-ft)

Engine lubrication Oil filter 12 N'm (1.2 kgf-m, 8.8 1bf-ft)
Qil filter feed pipe 39 N-m (4.0 kgf-m, 29 Ibfft)
Qil pan drain bolt Use new washer 39 Nom (4.0 kgf-m, 29 Ibf-ft)
Qil pressure switch Use liquid gasket 18 N-m (1.8 kgf-m, 13 Ibf-ft)

on threads

Intake air system and Intake manifold bolts™ 24 N-m (2.4 kgf-m, 17 Ibf-t)

exhaust system Intake manifold nuts" 24 N-m (2.4 kgf-m, 17 Ibf-ft)
Intake manifold bracket bolt 24 N-m (2.4 kgf-m, 17 lbf-ft)
Exhaust pipe self-locking nuts Use new nuts 33 N-m (3.4 kgf-m, 25 Ibf-ft)
Muffler bolts™ 22 N-m (2.2 kgf-m, 16 Ibf-ft)
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Engine Cooling

Location

Item

Remark

Torque

Cooling system

Drain bolt

Use new washer

78 N:m (8.0 kgf-m, 58 Ibf-ft)

Drive belt auto-tensioner bolts

24 N-m (2.4 kgf-m, 17 \bf-ft)

Tensioner pulley bolt

40 N-m (4.1 kgf-m, 30 Ibf-ft)

Fuel Emissions

Location

item

Remark

Torque

Fuel and emissions

A/F sensor

44 N-m (4.5 kgf-m, 33 |bfft)

EGR pipe bolts

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

EGR pipe nuts

22 N'm (2.2 kgf-m, 186 tbf-ft)

EGR valve bolts

24 N-m (2.4 kgf-m, 18 1bf-ft)

EVAP canister guard bolts

22 N-m (2.2 kgf-m, 16 |bf-ft})

EVAP canister bracket nuts

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

Fuel tank focknut

125 N-m (12.7 kgf-m, 92.2 Ibf-ft)

Fuel tank support straps bolts

38 N-m (3.9 kgf-m, 28 Ibf-ft)

Knock sensor

31 N'm (3.2 kgf-m, 23 Ibf-ft}

Rocker arm oil pressure sensor A/B

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

Secondary HO2S

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

Throttle body bolts

22 N-m (2.2 kgf-m, 16 1bf-ft)

Under floor three way converter cover
self-locking nuts

Use new nuts

33 N'm (3.4 kgf-m, 24 bf-ft}

Warm up three way catalytic converter bracket
bolt

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

Warm up three way catalytic converter lower
bolts

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

Warm up three way catalytic converter upper
bolts

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

Warm up three way catalytic converter upper
nuts

31 N'm (3.2 kgf:m, 23 [bf-ft)
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Torque Summary

Torque Specifications

NOTE

* Refer to the S/M for the precautions and complete procedures.

» Refer to the S/M for the bolts/nuts not indicated here.
*1: Parts 10 be tightened in a particular order.
*2: Follow the S/M closely for torque, sequence, and special steps.

CVvT
Location Item Remark Torque
CVT CVTF drain plug Use new sealing 49 N-m (5.0 kgf-m, 36 Ibf-ft)
washer
CVTF pressure inspection port sealing bolts Use new sealing 18 N-m (1.8 kgf-m, 13 Ibf-ft)
washer
Shift cable holder bolts 22 N-m (2.2 kgf-m, 16 Ibf-ft)
Transmission housing mounting bolts 64 N-m (6.5 kgf-m, 47 1bf-ft)
Drive plate bolts™ 44 N-m (4.5 kgf-m, 33 Ibf-ft)
Shift lever assembly bolts 22 N-m (2.2 kgf-m, 16 Ibfft)
Shift cable end nut 22 N-m (2.2 kgf-m, 16 Ibf-ft)
Driveline/Axle
Location item Remark Torque
Driveline/axle Drive shaft spindle nut Use oil onthreads | 181 N-m (18.5 kgf-m, 133 Ibf-ft)
Use new nut
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Steering

Location item Remark Torque
Steering Steering wheel bolt 39 N-m (4.0 kgf-m, 29 Ibf-ft)
Steering joint bolts 28 N-m (2.9 kgf-m, 21 Ibf-ft)
Steering column bolts*1 22 N-m (2.2 kgf-m, 16 lbf-ft)
Steering column nuts*1 13 N-m {1.3 kgf-m, 9.4 |bf-ft)
Steering gearbox bolts*1 Use new bolts 60 N-m (6.1 kgf-m, 44 1bf-ft)
Steering gearbox bracket bolts*1 Use new bolts 59 N-m (6.0 kgf-m, 44 Ibf-ft)
Tie-Rod end ball joint nut 43 N-m (4.4 kgf-m, 32 Ibf.ft)
Tie-Rod end locking nut 44 N-m (4.5 kgf-m, 33 Ibf-ft)
Suspension
Location Item Remark Torque

Front suspension

Wheel nuts

108 N-m {11.0 kgf-m, 80 lbf-ft}

Knuckle damper pinch bolts/nuts

Use new bolts/nuts

90 N-m (9.2 kgf-m, 67 Ibf-ft)

Lower arm ball joint castle nut

Use new nut

64—74 N-m (6.5—7.5 kgf-m, 47—54

Ibf-ft)

Lower arm bolts

Use new bolts

93 N-m (9.5 kgf-m, 69 ibf-ft)

Stabilizer bar bushing holders flange bolts

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

Stabilizer link nut flange nut (to damper)

Use new nut

29 N-m (3.0 kgf-m, 22 Ibf-ft)

Stabilizer link self-locking nut (to stabilizer bar)

Use new nut

38 N'm (3.9 kgf-m, 28 Ibf-ft)

Damper upper fiange nut

44 N-m (4.5 kgf-m, 32 Ibf-ft)

Rear suspension

Wheel nuts

108 N-m (11.0 kgf-m, 80 Ibfft)

Axle beam bolts

Use new bolts

93 N'm {9.5 kgf-m, 69 Ibf-ft)

Dynamic damper nuts

Use new nuts

12 N-m (1.2 kgf-m, 9 Ibf-ft)

Damper lower flange bolt

Use new boit

54 N-m (5.5 kgf-m, 40 Ibf-ft)

Damper upper flange nut

29 N-m (3.0 kgf-m, 22 |bf-ft)

Brakes

Location

Item

Remark

Torque

Conventional brake

Front brake caliper bolts

34 N'm (3.5 kgf-m, 25 ibfft)

Front brake caliper bracket bolts

108 N-m (11.0 kgf-m, 79.6 Ibf-ft)

Front brake hose banjo bolt

Use new washers

34 N-m (3.5 kgf-m, 25 Ibf-ft)

Master cylinder nuts

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

Master cylinder brake line

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

Brake booster/brake pedal nuts

13 N'm (1.3 kgf'm, 9.4 Ibf-ft)

Brake pedal boit

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

Wheel cylinder brake line

15 N:m (1.5 kgf-m, 11 lbf-ft})

Backing plate bolts

83 N-m (8.5 kgf-m, 61 Ibf-ft)

Parking brake lever bolts

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

ABS ABS modulator-control unit brake line {10 mm) 15 N-m (1.5 kgf-m, 11 Ibf-ft)
ABS modulator-control unit brake line {12 mm) 22 N-m (2.2 kgf-m, 16 |bf-ft)
VSA VSA modulator-control unit brake line (10 mm) 15 N-m (1.5 kgf-m, 11 Ibf-ft)

VSA modulator-control unit brake line (12 mm)

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

Torque Specifications

NOTE

* Refer to the S/M for the precautions and complete procedures.

+ Refer to the S/M for the bolts/nuts not indicated here.

*1: Parts to be tightened in a particular order.

*2: Follow the S/M closely for torque, sequence, and special steps.

Body
Location Item Remark Torque
Frame Front subframe bolt Use new bolt 93 N-m (9.5 kgf-m, 69 Ibf-ft)
Front subframe bolts Use new bolts 93 N-m (9.5 kgf-m, 69 Ibf-ft)
Trailing arm brace bolts 38 N-m (3.9 kgf-m, 28 lbfft)
Trailing arm brace nuts (‘11 model) 38 N-m (3.9 kgf-m, 28 Ibf-ft)

Heating, Ventilation, and Air Conditioning

Location item Remark Torque
A/C compressor A/C compressor bolts 22 N-m (2.2 kgf-m, 16 |bf-ft)
A/C compressor center nut Use new nut 26 N'm (2.7 kgf-m, 19 Ibf-ft)
A/C compressor relief valve Use new O-ring 9.8 N-m (1.00 kgf-m, 7.2 lbf-ft)
Receiver line AJC pressure sensor 11 N-m (1.1 kgf-m, 8 Ibf-ft)
Body Electrical
Location ftem Remark Torque
Wipers/washers Windshield wiper arm nut 18 N-m (1.8 kgf-m, 13 Ibf-ft}
Windshield wiper linkage nut 17 N-m (1.7 kgf-m, 13 Ibf-ft)
Rear window wiper motor mount nut 7.9 N-m (0.81 kgf-m, 5.8 Ibf-ft)
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Design Specifications

item M Irement Qualification Specification
DIMENSION Qverall length 4,377 mm (172.3in)
Overail width 1,695 mm (66.7 in)
Overall height 1,427 mm (566.2 in)
Wheelbase 2,550 mm (100.4 in)
Track Front 1,492 mm {58.7 in)
Rear 1,475 mm (58.1 in)
Seating capacity Five (5)
WEIGHT Gross Vehicle Weight Rating 1,650 kg {3,638 Ibs)
(GVWR)
ENGINE Type Water-cooled, 4-stroke SOHC i-VTEC gasoline engine
Cylinder arrangement Iniine 4-cylinder, transverse
Bore and stroke 73 x 80 mm (2.87 x 3.15 in)
Displacement 1,339 cm? (82 cu in)
Compression ratio 10.8
Valve train Chain drive, SOHC i-VTEC 2 valves per cylinder
Lubrication system Forced, wet sump, with trochoid pump
Fuel required Regular UNLEADED gasoline with 87 Pump Octane
Number or higher
STARTER Type Gear reduction
Normai output 1.0 kw
Hour rating 30 seconds
Rotation direction Counterclockwise as viewed from drive end
IMA MOTOR Type DC brushless-3 phases
BATTERY MODULE | Type 7.2V Ni-MH
Number 14
Qutput 100V
CVT Type Electronically-controlled continuously variable
transmission, multi plates wet sump, hydraulic
Primary reduction Direct 1:1
Gear ratio Low—High 2.626—0.421
Reverse 2.5626—0.948
Final reduction Type Single helical gear
Gear ratio 4.200
STEERING Type Electrical power-assisted rack and pinion
Overalil ratio 16.09
Turns, lock-to-lock 3.29
Steering wheel diameter 370 mm (14.57 in)
SUSPENSION Type Front Independent strut with stabilizer, coil spring
Rear Torsion beam, coil spring
Shock absorber Front and rear Telescopic, hydraulic, nitrogen gas-filled
TIRES Size Front and rear 175/65R15 84S
Spare T135/80D15 99M
WHEEL Camber Front 0° 00’
ALIGNMENT Rear (10 model) —1° 00"
Rear {'11 model) —1°30"
Caster Front 3° 20"
Total toe-in Front 0mm (0in)
Rear 2.5 mm {0.098 in)
Front wheel turning angle Inward 38° 28"
Qutward (reference) 32°21"

BRAKES Type of service brake

Front

Power-assisted self-adjusting ventilated disc

Rear Power-assisted self-adjusting drum
Type of parking brake Mechanical actuating, rear wheels
Pad friction surface area Front 37.5¢cm?(5.81sqin)x 2
(swept area)
Shoe friction surface area Rear 57.6 cm?{8.93 sqin)x 2
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Design Specifications

Item Measurement Qualification Specification
AIR CONDITIONING { Compressor Type Scroll

Capacity 77.1 mL (4.7 cu in)/rev.
Maximum speed 10,000 rpm
Lubricant capacity 8—90 mL (2 2/3—3 fl-0z)
Lubricant type SP-10

Condenser Type Corrugated fin

Evaporator Type Corrugated fin

Blower Type Stabilized swiring flow
Motor input 220WN12V

Speed control

Infinitely variable

Maximum capacity

400 m* (14,126 cu ft)/h

Temperature controf

Air-mix type

Compressor clutch

Type

Dry, single plate, Poly V-belt drive

Electrical power
consumption at 68 °F
(20 °C)

42 W maximum at 12V

Refrigerant Type HFC-134a (R-134a)

Capacity 450—500 g (15.8—17.6 0z)
ELECTRICAL Battery 12 V—35 Ah/20 HR (12 V—28 Ah/5 HR)
RATINGS Fuses Battery terminal fuse box 100 A,60A, 20 A
ll;lnder-dash fuse/relay 50A,40A,30A,20A,15A,10A,75A
0X

Light bulbs Headlight high beam 12V—60W
Headlight low beam 12V—-556W
Front turn signal lights 12V—-21W
Front side marker lights 12V—-5W
Front parking lights 12V—5W
Side turn signal lights LED
Rear turn signal lights 12V-21W
Rear side marker lights 12V—3.8W
Brakef/taillights LED
High mount brake light LED
Back-up lights 12V—-16 W
License plate lights 12V—5W
Ceiling lights 12V—8W
Cargo area light 12v—-5W
Individual map lights 12Vv—8W
Glove box light 12V—34W
Gauge lights LED
Indicator lights LED
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Maintenance

Lubricants and Fluids

Application Lubricant or Fluid

Engine Honda Motor Oil: 0W-20
Look for the API certification seal on the oil container.
Make sure it says “For Gasoline Engines.”
SAE viscosity: See chart.

CvT Honda CVTF:
Always use Honda CVTF. Using a non-Honda CVTF can affect
shift quality.

Brake system (including ABS/VSA lines)

Honda DOT 3 Brake Fluid:
Always use Honda DOT 3 Brake Fluid. Using a non-Honda brake
fluid can cause corrosion and decrease the life of the system.

Cooling system

Honda Long Life Antifreeze/Coolant Type 2

API CERTIFICATION SEAL

Recommended Engine Oil
Engine oil viscosity for ambient temperature ranges

-20 0 20 40 60 80 100°F

]
-30 20 -10 0 0 20 30 40°C




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

Application Lubricant or Fluid
A | Brake pedal pin Multipurpose grease
B | Battery terminals
C | Fuelfill door (lock rod sliding area)
D | Hatch hinges
E | Hood hinges and hood latch
F | Caliper piston boots, caliper piston seals, Honda silicone grease: P/N 08C30-B0234M
caliper pins, and caliper pin boots
G | Rear brake shoe linkage Molykote 44MA
H | Air conditioning compressor Compressor oil: SP-10 (P/N 38897-P13-A01AH ) for refrigerant
HFC-134a (R-134a)
NOTE:

- Lubricate the following areas using the recommended lubricants and fluids.
. In corrosive areas, more frequent lubrication is necessary.

i E:

g7




Maintenance Minder™

General information

Maintenance Minder

The Maintenance Minder is an important feature of the multi-information display. Based on engine and transmission
operating conditions, and accumulated engine revolutions, the Insight’s onboard computer (PCM) calculates the
remaining engine oil and the CVT fluid life. The system also displays the remaining engine oil life along with the code(s)
for other scheduled maintenance items needing service.

Meter:
oh
yd
MESSAGE INDICATOR
MULTI-INFORMATION DISPLAY
Steering Wheel:
With cruise control system Without cruise control system
iNFO BUTTONS

INFO BUTTON

SEL/RESET BUTTON



Service Information

1. The remaining engine oil life (A} is shown as a
percentage on the multi-information display. To see
the current engine oil life, turn the ignition switch to
ON (Il}, then push and release the SEL/RESET button
repeatedly until the engine oil life displays.

OIL LIFE
80%

N

A

2. When the ignition switch is ON (ll) and the remaining
engine oil life is 15 % to 6 %, the remaining engine oil
life and other scheduled maintenance item(s) needing
service are displayed. :

The Maintenance Minder message “SERVICE DUE

SOON" (A) also comes on. To cancel the message,

press the INFO button. The display continues to show

the remaining engine oil life (B) and the message

indicator (C) until it is reset.

e Complete list of maintenance main items (D) (see
page 3-8).

o Complete list of maintenance sub items (E) (see
page 3-9).

SERVICE \
DUE SOON

A23
OIL LIFE
15%

(cont'd)



Maintenance Minder™

General Information (cont'd)

3. When the ignition switch is ON (ll) and the remaining
engine oil life is 5 % to 1 %, the Maintenance Minder
message “SERVICE DUE NOW" is displayed along
with the same maintenance item code(s). If the
Maintenance Minder message display is canceled, a
“SERVICE" message appears.

SERVICE
DUE NOW

(/«A23

4. When the ignition switch is ON (ll) and the remaining
engine oil life is 0 %, the Maintenance Minder
message “SERVICE PAST DUE" is displayed along
with the same maintenance item codef(s).

SERVICE
PAST DUE

SA23

5. If the indicated maintenance is not done, the
“SERVICE PAST DUE"” message shows a total
distance traveled, for example 10 miles,” on the
display. If the total distance traveled is between 0 and
9, the message is displayed for only a few seconds
when the ignition switch is turned to ON (I1}. The total
distance traveled (A) remains displayed after the
vehicle is driven more than 10 miles (for USA models)
or 10 km (for Canada models) after 0 % oil life is
reached, and the display cannot be canceled. This
means the indicated maintenance item(s) should
have been done more than 10 miles {or 10 km) ago.

SERVICE
PAST DUE

10miles A

_&A23




Resetting the Maintenance Minder

NOTE:

e The vehicle must be stopped to reset the Maintenance
Minder.

o If a required service is done and the Maintenance
Minder is not reset, or if the Maintenance Minder is
reset without doing the service, the system will not
show the proper maintenance timing. This can lead to
serious mechanical problems because there will be no
accurate record of when the required maintenance is
needed.

o The engine oil life and maintenance item(s) can be
independently reset with the HDS.

-

. Turn the ignition switch to ON (ll}.

2. If system messagels) are displayed, press the INFO
button to cancel the display.

3. Push and release the SEL/RESET button repeatedly
until the engine oil life indicator is displayed.

4. Press and hold the SEL/RESET button for about
10 seconds, the “OIL LIFE RESET" mode display
appears.

NOTE:

o If you are resetting the Maintenance Minder when
the engine oil life is more than 15 %, make sure any
maintenance item(s) requiring service are done
before resetting the display.

e To cancel the “OIL LIFE RESET”” mode, press the
INFO button repeatedly until the “CANCEL"
indicator is displayed, then press the SEL/RESET
button.

OIL LIFE
RESET

RESET

CANCEL

 SERVICE

A23
OIL LIFE
20%

5. Press the INFO button to select ’“RESET,” then press
the SEL/RESET button. The maintenance item code(s)
will disappear, and the engine oil life will reset to 100
%'II

OIL LIFE
100%

Resetting Individual Maintenance ltems

1. Connect the Honda Diagnostic System (HDS) to the
data link connector (DLC) (see step 2 on page 11-3).

2. Turn the ignition switch to ON (ll}.

3. Make sure the HDS communicates with the vehicle
and the powertrain control module {(PCM). If it doesn't
communicate, troubleshoot the DLC circuit (see page
12-178).

4. Select GAUGES in the BODY ELECTRICAL with the
HDS.

5. Select ADJUSTMENT in the GAUGES MENU with the
HDS.

6. Select MAINTENANCE MINDER in the ADJUSTMENT
with the HDS.

7.Select RESET in the MAINTENANCE MINDER with the
HDS.

8. Select the individual maintenance item you wish to
reset with the HDS.



Maintenance Minder™

Maintenance Main Items

If the message “SERVICE’’ does not appear more than 12 months after the display is reset, change the engine oil every
year.

NOTE:

- Independent of the maintenance messages in the multi-information display, replaces the brake fluid every 3 years.
* Inspect idle speed every 160,000 miles (256,000 km).

* Adjust the valves during services A, B, 1, 2, or 3, only if they are noisy.

Symbol Maintenance Main ltems
A Replace engine oil (see page 8-10}
- Engine oil capacity without engine oil filter: 3.0 L (3.2 US qt).
B Replace engine oil and oil filter {see page 8-11)

- Engine oil capacity with engine oilfilter: 3.2 L (3.4 US qgt).

Check front and rear brakes (see page 19-3)

- Check pads and discs for wear (thickness), damage, and cracks.

- Check calipers for damage, leaks, and tightness of mounting bolts.
« Check wheel cylinders for leaks.

» Check brake linings for cracking, glazing, wear, or contamination.

Check parking brake adjustment {see page 19-8)

- Check the number of clicks (6 to 8) when the parking brake lever is pulied with 196 N
(20 kgf, 44 Ibf) of force.

Inspect tie-rod ends, steering gearbox, and gearbox boots (see page 17-5)
» Check steering linkage.
» Check boots for damage and leaking grease.

Inspect suspension components (see page 18-3)

» Check bolts for tightness.

» Check condition of ball joint boots for deterioration and damage.
Inspect driveshaft boots (see page 16-4)

- Check boots for cracks and boot bands for tightness.

Inspect brake hoses and lines including ABS/VSA lines (see page 19-32)
- Check the master cylinder and ABS/VSA modulator-contro! unit for damage or
leakage.

Inspect all fluid levels, and condition of fluids

« Engine coolant (see page 10-7)

« CVT fluid (see page 14-145)

- Brake fluid (see page 19-9)

» Windshield washerfluid

Inspect exhaust system” (see page 9-7)

-Check catalytic converter heat shields, exhaust pipes, and muffler for damage, leaks,
and tightness.

Inspect fuel lines” (see page 11-290), and connections’ {see page 11-292)
- Check for loose connections, cracks, and deterioration; retighten loose connections
and replace damaged parts.

NOTE: According to state and federal regulations, failure to do the maintenance items marked with an asterisk (*) will
not void the customer’'s emissions warranties. However, Honda recommends that all maintenance services be done at
the recommended interval, to ensure long-term reliability.



Maintenance Sub ltems

Number

Maintenance Sub ltems

1

Rotate tires, and check tire inflation and condition
~ Follow the pattern shown in the Owners Manual.

2

Replace air cleaner element {see page 11-314)

-1f the vehicle is driven primarily in dusty conditions, replace every 15,000 miles {24,000 km).

Replace dust and pollenfilter (see page 21-100)

. If the vehicle is driven primarily in areas that have high concentrations of dust, pollen, or
soot in the air, replace every 15,000 miles (24,000 km).

Replacle the filter whenever airflow from heating and air conditioning system is less than
norma

Inspect drive belt (see page 10-14)
- Look for cracks and damage, then check the position of drive belt auto-tensioner indicator.

Replace CVT fluid (see page 14-147)
- Capacity: 2.8 L (3.0 US gt}
Use Honda CVTF.

Replace spark plugs (see page 4-18)
- Use DILFR6F11G (NGK).

Inspect valve clearance (cold) (see page 6-9)
. Intake: 0.15—0.19 mm (0.006—0.007 in).
« Exhaust: 0.24—0.28 mm (0.009—0.011 in).

Replace engine coolant (see page 10-7)
- Capacity {including reservoir): 4.55 L (1.202 US gal)
Use Honda Long Life Antifreeze/Coolant Type 2.




SUPPLEMENTAL RESTRAINT SYSTEM (SRS) (If engine electrical maintenance is required)

The Insight SRS includes a driver's airbag in the steering wheel hub, a front passenger’s airbag in the dashboard
above the glove box, seat belt tensioners in the front seat belt retractors, side curtain airbags in the sides of the
roof, and side airbags in the front seat-backs. Information necessary to safely service the SRS is included in this
Service Manual. ltems marked with an asterisk (*) on the contents page include or are located near SRS
components. Servicing, disassembling, or replacing these items requires special precautions and tools, and
should be done by an authorized Honda dealer.

e To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event of a severe
frontal or side collision, all SRS service work should be done by an authorized Honda dealer.

e Improper service procedures, including incorrect removal and installation of the SRS, could lead to personal
injury caused by unintentional deployment of the airbags, side airbags, side curtain airbags, and/or seat belt
tensioners.

e Do not bump or impact the SRS unit, front impact sensors, side impact sensors, or rear safing sensor
especially when the ignition switch is in ON (ll), or for at least 3 minutes after the ignition switch is turned to
LOCK (0); otherwise, the system may fail in a collision, or the airbags may deploy.

o SRS electrical connectors are identified by yellow color coding. Related components are located in the
steering column, center console, dashboard, in the dashboard above the glove box, in the front seats, in the
roof side, and around the floor. Do not use electrical test equipment on these circuits.

INTEGRATED MOTOR ASSIST (IMA) SYSTEM (If engine electrical maintenance is required)

IMA components are located in this area. The IMA is a high-voltage system. The high voltage cables and their
covers are identified by orange coloring. The safety labels are attached to high voltage and other related parts
(see page 1-7). You must be familiar with the IMA system before working around it. Make sure you have read the
Service Precautions in the IMA section before doing repairs or service {see page 12-3).
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Starting System

Component Location Index

4-2

UNDER-DASH STARTER CUT RELAY
FUSE/RELAY BOX ° Test, page 22-80

BATTERY

// Test, page 22-73

STARTER

Circuit Diagram, page 4-4

Circuit Troubleshooting, page 4-5
Performance Test, page 4-7
Removal and Installation, page 4-8
Overhaul, page 4-10
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Symptom Troubleshooting Index

Symptom

Diagnostic procedure

Also check for

Engine does not crank

1. Check for loose battery terminals or connections.

2. Test the 12 volt battery for a low state of charge (see
page 22-73).

. Check for PGM-FI DTCs (see page 11-3).

. Check the starter (see page 4-5).

. Check the starter cut relay {see page 22-80).

. Check the starter system circuit troubleshooting (see
page 4-5).

oo~ (22 S 11 ~ b}

. Check the ignition switch or related circuits (see page
22-87).

. Check the transmission range switch (see page 14-202).

Poor ground at G101

Engine cranks, but does
not start

—_

. Check for PGM-FI DTCs (see page 11-3).

2. Check for IMMOBI status and function {see page
22-355).

. Check the fuel pressure (see page 11-288).

Check for a plugged or damaged fuel line (see page
11-290).

Check for a plugged fuel filter (see page 11-303).
Check the throttle body {see page 11-312).

Check for low engine compression (see page 6-6).

Check the camshaft timing (see page 6-13}.

. Do the PCM reset in the PGM-FI INSPECTION menu to
cancel ALL INJECTORS STOP with the HDS.

W

©ENo o

o Fuel level in tank
o Weak or fouled spark
plugs

Engine is hard to start

. Check for PGM-FI DTCs {see page 11-3).

. Check the fuel pressure (see page 11-288).

. Check for a plugged or damaged fuel line (see page
11-290).

. Check for a plugged fuel filter (see page 11-303).

WN =

Weak or fouled spark
plugs

Engine cranks slowly

. Check for loose battery terminals or connections.

. Test the 12 volt battery for a low state of charge (see
page 22-73).

3.Check the starter for binding (see page 4-11).

4. Check for excessive drag in the engine.

5. Check for excessive drag in the transmission.

ISP TN




Starting System

Circuit Diagram

BATTERY TERMINAL
BOX

12V FUSE UNDER-DASH FUSE/RELAY BOX IGNITION SWITCH
BATTERY
No. 1 (100 A) T9 No. 60 (50 A)
@ e SIS WHT -ON\_O
RED
X3
No. 44 (7.5 A) I
B4
1 3
0 STARTER
BLIGVEL | i e e CUT RELAY
b (ST CUT)
2 4
B16 B33
BRN LT GRN BLU
Al
B
c103
BLK/WHT
B S A12 A7 PCM
STC STS
F
- - -0
o 7
M 12V
iATPN iATPP
B12 B13
STARTER
RED/BLK BLU/BLK
5 6
TRANSMISSION TRANSMISSION
RANGE SWITCH RANGE SWITCH
) (ON: N) (ON: P)
2 2
BLK BLK
o — J—l
- G101 G101
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Starter System Circuit Troubleshooting

Special Tools Required

Alternator, Regulator, Battery, and Starter Tester
OTC3131*

*Available through the Honda Tool and Equipment
Program 888-424-6857

NOTE:

=Y

3.
4.
5.

6.

Air temperature must be within 59—100 °F (15—38 °C})
during this procedure.

After this inspection, you must reset the PCM.
Otherwise the PCM will continue to stop the fuel
injectors from operating.

The 12 V battery must be in good condition and fully
charged.

. Connect the alternator, regulator, battery, and starter

tester (OTC 3131) to the battery as shown.

NOTE: The probe is not used for battery testing.

OTC3131

.Do the BATTERY TEST.

Does the display indicate GOOD or LOW CHARGE?

YES-The battery is OK. Charge the battery if
necessary, then go to step 3.

NO-If the display indicates BAD BATTERY, replace
the battery, then retest. If the display indicates
CHARGE & RETEST, charge the battery, then retest.

Connect the HDS to the DLC (see step 2 on page 11-3).
Turn the ignition switch to ON {11).

Make sure the HDS communicates with the vehicie
and the PCM, If it does not communicate with the
PCM, troubleshoot the DLC circuit {see page 11-190).

Select ALL INJECTORS STOP in the PGM-F!
INSPECTION menu with the HDS.

7.
8.

11.

Turn the battery module switch OFF (see page 12-4).

Set the parking brake, then with the shift lever in P or
N, turn the ignition switch to START (lll) to crank the
engine.

Does the starter crank the engine normally?
YES-The starting system is OK. Go to step 17.
NO-Go to step 9.

. Turn the ignition switch to LOCK (0).

. Check the electrical connections at the battery, the

negative battery cable to the body, the engine ground
cables, and the starter for looseness and corrosion.
Then try cranking the engine again.

Does the starter crank the engine normally?

YES-Repairing the loose connection corrected the
problem. The starting system is OK. Go to step 17.

NO-Based on the following symptoms, take the
appropriate action:

o If the starter does not crank the engine at all, goto"’
step 11.

e If the starter cranks the engine erratically or too
slowly, go to step 14.

o If the starter does not disengage from the torque
converter ring gear when you release the key,
replace the starter (see page 4-8), or remove and
disassembile it {see page 4-10), and check for the
following.

- Starter solenoid and switch malfunction
- Dirty drive gear or damaged overrunning clutch
- Damaged torque converter ring gear

Remove the air cleaner (see page 11-314).

{cont'd)



Starting System

Starter System Circuit Troubleshooting (cont'd)

12. Make sure the shift lever is in P or N, and set the 13. Check the following items in the order listed until you

parking brake, then disconnect the connector (A) from
the starter S terminal (B). Connect a jumper wire from
the battery positive terminal to the S terminal.

Does the starter crank the engine?
YES-Go to step 13.

NO-Remove the starter {see page 4-8), and repair or
replace (see page 4-10) it as necessary.li

find the problem in the circuit.

NOTE: After the problem in the circuit is found and

repaired, go to step 17.

e Check the No. B44 (7.5 A) fuse in the under-dash
fuse/relay box.

e Check for an open or short in the RED wire and
connectors between the under-dash fuse/relay box
and the ignition switch.

e Check for an open or short in the BLU wire and
connectors between the under-dash fuse/relay box
and the PCM.

e Check for an open or short in the LT GRN wire and
connectors between the under-dash fuse/relay box
and the PCM.

e Check for an open or short in the BRN wire,
BLK/WHT wire, and connectors between the
under-dash fuse/relay box and the starter.

e Check for an open or short in the RED/BLK wire and

connectors between the transmission range switch

and the PCM.

Check for an open or short in the BLU/BLK wire and

connectors between the transmission range switch

and the PCM.

e Check for poor connections or ioose terminals at
the transmission range switch and body ground
(G101).

e Check for a faulty ignition switch (see page 22-87).

o Check for a faulty starter cut relay {see page 22-80).

o Check for a faulty transmission range switch (see
page 14-202).

14. Connect the alternator, regulator, battery, and starter

tester (OTC3131) to the battery.
NOTE: The probe is not used for battery testing.

OTC3131
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15. Do the STARTER TEST.

Does the display indicate cranking voltage greater than
orequal to 8.5 V and is the current draw less than or
equalto 350 A ?

YES-Go to step 16.

NO-Replace the starter (see page 4-8), or remove and
disassemble it (see page 4-10), and check for these
problems:

e Drag in the starter armature
e Shorted armature winding
e Excessive draginthe engine

e Open circuit in starter armature commutator
segments

o Excessively worn starter brushes

e Open circuit in starter brushes

e Dirty or damaged helical splines or drive gear
e Faulty overrunning clutch

16. Remove the starter (see page 4-8), and inspect its
drive gear and the torque converter ring gear for
damage. Replace any damaged parts.

17. Select PCM reset (see page 11-4) in the PGM-FI
INSPECTION menu to cancel ALL INJECTORS STOP
with the HDS.

18. Turn the battery module switch ON (see page 12-4).

19. If the IMA battery level indicator displays no level,
start the engine, and hold the engine speed between
3,500 and 4,000 rpm without load (in P or N) until the
level in the indicator is half full.

20. Install the air cleaner (see page 11-314).

Starter Performance Test

1. Remove the starter {see page 4-8).
2. Clamp the starter firmly in a vise.

3. Make the connection for this test using the thickest
{(gauge) wire possible (preferably the same gauge as
used on the vehicle).

NOTE: To avoid damaging the starter, never leave the
battery connected for more than 5 seconds.

BODY
2V (GROUND)

BATTERY

4. Connect the battery as shown, and check for
continuity between the B terminal and the starter
body. If there is continuity, it is working properly.

5. Disconnect the battery from the starter body as
shown, and check for continuity between the B
terminal and the starter body. If there is no continuity,
it is working properly.

BODY
12V (GROUND)

BATTERY

{cont'd)

4-7



Starting System

Starter Performance Test (cont'd)

6. Connect the starter to the battery as shown, and
confirm that the motor runs.

BODY
(GROUND)

122V
BATTERY

7. If the electric current meets the specification when the
battery voltage is at 11.5 V, the starter is working
properly.

Specification
Electric Current: 80 A or less

Starter Removal and Installation

Removal

1. Do the 12 volt battery terminal disconnection
procedure (see page 22-78).

2. Remove the air cleaner (see page 11-314).

3. Disconnect the positive starter cable (A) and the
harness connector (B} from the S terminal, then
remove the heater hose bracket (C).

4, Remove the two bolts securing the starter, then
remove the starter.
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Installation

1. Install the starter, then tighten the starter mounting
bolts (A).

6 x 1.0 mm 8 x 1.25 mm
12 N-m 9 N-m
(1.2 kgf-m, 8.8 Ibf-ft) (0.9 kgf-m, 7 Ibf-ft)

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

2. Connect the positive starter cable (B) and the harness
connector (C) to the S terminal, then install the heater
hose bracket (D). Make sure the crimped side of the
ring terminal is facing out.

3. Install the air cleaner (see page 11-314).

4. Do the 12 volt battery terminal reconnection
procedure (see page 22-78).




Starting System

Starter Overhaul

Exploded View

INTERNAL GEAR UNIT

SWITCH PLUNGER

GEAR PLUNGER

GEAR COVER ASSEMBLY

PUSH NUT
CONTACT SPRIN

SWITCH SHAFT

DRIVE PLATE

PLANETARY GEAR

(Apply molybdenum
END COVER disulfide.)
6x1.0 mm
12N-m
(1.2 kgf-m,
8.8 Ibfft)

{Apply molybdenum
disulfide.)

ARMATURE HOUSING

4-10
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NOTE: Refer to the Exploded View if needed during this
procedure.

Armature inspection and Test
1. Remove the starter (see page 4-8).

2. Inspect the armature for wear or damage from contact
with the permanent magnet. If there is wear or
damage, replace the armature.

4. Check the commutator diameter with a digital caliper
or dial type caliper. if the diameter is below the service
limit, replace the armature.

Commutator Diameter
Standard (New): 28.0—28.1 mm (1.102—1.106 in)
27.5 mm (1.083 in)

Service Limit:

3. Check the commutator (A) surface. If the surface is
dirty or burnt, resurface it with an emery cloth or a
lathe to the specification in step 4, or recondition with
#500 or #600 sandpaper (B).

5. Measure the commutator (A) runout:

o [f the commutator runout is within the service limit,
check the commutator for carbon dust or brass
chips between the segments.

o If the commutator runout is not within the service
limit, replace the armature.

Commutator Runout
Standard {(New): 0.02 mm (0.0008 in) max.
Service Limit:  0.05 mm {0.0020 in)

(cont'd)
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Starter Overhaul (cont'd)

8. Place the armature (A) on an armature tester (B). Hold

6. Use a digital caliper or dial type caliper to check the

mica depth (A). If the mica depth is below the service
limit, replace the armature.

Commutator Mica Depth

a hacksaw blade (C) on the armature core. If the blade
is attracted to the core while the core is turned, the
armature is shorted. Replace the armature.

Standard (New): 0.40—0.50 mm (0.0157—0.0197 in)
Service Limit:  0.15 mm (0.0059 in)

9. Use an ohmmeter to check for continuity between the
commutator (A) and the armature coil core (B), and
between the commutator and the armature shaft (C).
If there is continuity, replace the armature.

7. Use an ohmmeter to check for continuity between the
segments of the commutator. If there is an open
circuit between any segments, replace the armature.
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ENGINE

Starter Brush inspection

10. Measure the brush length. If it is shorter than the
service limit, replace the brush holder assembly.

Brush Length
Standard (New): 11.1—11.5 mm {0.437—0.453 in)
4.3 mm {0,169 in}

Service Limit:

Starter Brush Holder Test

11. Check for continuity between the {+) brushes {A) and
the (—) brushes (B). {f there is continuity, replace the
brush holder assembly.

Planetary Gear Inspection

12. Check the planetary gears (A}, the armature shaft gear
(B), and the internal ring gear (C). Replace them if they
are worn or damaged.

Cverrunning Clutch Inspection

13. Holding the drive gear (A), turn the gear shaft (B}
clockwise. Check that the drive gear comes out to the
other end. If the drive gear does not move smoothly,
replace the gear cover set.

14. Holding the drive gear, turn the gear shaft
counterclockwise. The gear shaft should rotate freely.
If the gear shaft does not rotate smoothly, replace the
gear cover set.

15. If the drive gear is worn or damaged, replace the
overrunning clutch assembly; the gear is not available
separately. Check the condition of the torque
converter ring gear to see if the drive gear teeth are
damaged.

{cont'd)
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Starting System

Starter Overhaul (cont'd)

Starter Reassembly

16. Install the brush into the brush holder, and set the
armature (A) in the brush holder (B).

NOTE: To seat the new brushes, slip a strip of #500 or
#600 sandpaper, with the grit side up, between the
commutator and each brush, and smoothly rotate the
armature. The contact surface of the brushes will be
sanded to the same contour as the commutator.

17. While squeezing a brush spri-ng (C), insert it in the
hole on the brush holder, and push it until it bottoms.
Repeat this for the other three brush springs (D, E, and
F).

18. Install the armature and brush holder assembly into
the armature housing.

NOTE: Make sure the armature stays in the holder.
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Ignition System

Component Location Index

UNDER-DASH
FUSE/RELAY BOX

IGNITION COIL RELAY
Test, page 22-80

N

SPARK PLUG IGNITION COIL
Inspection, page 4-18 Ignition Timing Inspection, page 4-16
Ignition Coil and Spark Plug Removal/installation, page 4-17
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Ignition System

Ignition Timing Inspection

1. Connect the HDS to the DLC (see step 2 on page 11-3).
2. Turn the ignition switch to ON (i)

3. Make sure the HDS communicates with the vehicle
and the PCM. If it does not communicate,
troubleshoot the DLC circuit (see page 11-190).

4. Check for DTCs (see page 11-3). If a DTC is present,
diagnose and repair the cause before continuing with
this test.

5. Start the engine. Hold the engine speed at 3,000 rpm
with no load (in P or N} until the radiator fan comes
on, then et it idle.

6. Check the idle speed (see page 11-275).
7. Jump the SCS line with the HDS.

8. Connect the timing light to the exhaust side No. 1
ignition coil harness.

d/‘///é;ﬂf\ \L&}/(/L‘%\ﬁ
Y /g%‘
(@ @ m \’,\3/
y//’ﬁ@%y ST
'\\\\ 1 ;}‘\%\LCCW N

=10
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9. Aim the light toward the pointer (A) on the cam chain
case. Check the ignition timing under no load
condition (headlights, blower fan, rear window
defogger, and air conditioner are turned off).

Ignition Timing
10 =2 ° BTDC (RED mark (B)) atidlein P or N

10. If the ignition timing differs from the specification,
check the cam timing. If the cam timing is OK, update
the PCM if it does not have the latest software (see
page 11-209), or substitute a known-good PCM (see
page 11-7), then recheck. If the system works
properly, and the PCM was substituted, replace the
original PCM (see page 11-210).

11. Disconnect the HDS and the timing light.
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ENGINE

Ignition Coil and Spark Plug Removal/Installation

1. Remove the cowl cover and the under-cowl panel (see
page 20-151).

2. Remove the engine cover.

ESENVAN ==

3. Disconnect the ignition coil connectors, then remove
the intake side ignition coils (A} and the exhaust side
ignition coils (B).

6 x1.0 mm
10 N-m (1.0 kgf-m, 7.2 ibf-ft)

4. Remove the spark plugs and inspect them {see page
4-18).

5. Apply a small amount of anti-seize compound to the
plug threads, and screw the plugs into the cylinder
head, finger tight, then tighten the plugs to the
specified torque.

Specified Torque:
18 N-m (1.8 kgf-m, 13 Ibf-ft)

6. Install the ignition coils in the reverse order of
removal.
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Ignition System

Spark Plug Inspection

1. Remove the ignition coils and the spark plugs (see 4, Replace the plugs at the specified interval, or if the
page 4-17). center electrode (A) is rounded, or if the spark plug
i f ification. ly th k
2. Inspect the electrodes and ceramic insulator: gap (B). Is out of specification. Use only the spar
plugs listed.
e Burned or worn electrodes may be caused by these
conditions: NOTE: Do not adjust the gap of iridium tip plugs.
- Advanced ignition timing Spark Plug
- Loose spark plug NGK: DILFR6F11G
- Plug heat range too hot Electrode Gap
- Insufficient cooling Standard (New): 1.0—1.1 mm (0.039—0.043 in)

» Fouled plugs may be caused by these conditions:
- Retarded ignition timing
- Oil in combustion chamber
- Incorrect spark plug gap
- Plug heat range too cold
- Excessive idling/low speed running
- Clogged air cleaner element
- Deteriorated ignition coils

Worn or deformed

electrodes -
- Improper gap
Damaged . 8:;{,%‘:,"32‘,05"5 5. Install the spark plugs and the ignition coils {see page
gasket - Cracked center 4-17).
\ = electrode insulator
Cracked
insulator

3. If the spark plug electrode is dirty or contaminated,
clean the electrode with a plug cleaner.

NOTE:

e Do not use a wire brush or scrape the iridium
electrode since this will damage the electrode.

e When using a sandblaster spark plug cleaner, do
not clean for more than 20 seconds to avoid
damaging the electrode.
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Cruise Control ENGINE

Component Location Index

CRUISE MAIN INDICATOR
[Built into gauge control module]

CRUISE CONTROL INDICATOR
[Built into gauge control module]

CRUISE CONTROL
COMBINATION SWITCH
Circuit Diagram, page 4-21
IDLE STOP SWITCH Test/Replacement, page 4-24
Replacement, page 12-204
Adjustment, page 12-205

BRAKE PEDAL POSITION SWITCH
Test, page 22-215
Adjustment, page 19-6

PCM
Cruise Control Input Test, page 4-22

TRANSMISSION RANGE SWITCH
Test, page 14-202
Replacement, page 14-203
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Cruise Control

Symptom Troubleshooting Index

Symptom

Diagnostic procedure

Also check for

Cruise control cannot be
set

1.

Check the No. 24 {10 A) and the No. 12 (10 A) fuses in the
under-dash fuse/relay box.

. Check for PGM-FI DTCs (see page 11-3).
. Do the cruise control combination switch test (see page

4-24).

. Do the cruise control input test (see page 4-22).

Poor ground G502

Cruise control can be set,
but cruise main indicator
does not come on

=I5 w N

. Do the gauge control module self-diagnostic function

procedure (see page 22-289).

. Do the cruise control input test {see page 4-22).

Test the cruise main indicator signal input.

. Check for PGM-FI DTCs (see page 11-3).

Faulty gauge control
module

Cruise control can be set,
but cruise control
indicator does not come
on

. Do the gauge control module self-diagnostic function

procedure (see page 22-289).

. Do the cruise control input test {see page 4-22).

Test the cruise control indicator signal input.

. Check for PGM-FI DTCs {see page 11-3).

Faulty gauge control
module

Vehicle does not
accelerate accordingly
when the resume/accel
button is pressed

. Do the cruise control combination switch test (see page

4-24).

. Do the cruise control input test (see page 4-22).

Test the cruise control resume/accel switch signal input.

3. Check for PGM-FI DTCs (see page 11-3).

Open circuit, loose or
disconnected
terminals: LT GRN/BLK
or BLU wire

Set speed does not cancel
when the brake pedal is
pressed

. Do the cruise control input test (see page 4-22).

Test the idle stop switch signal input.

. Check for PGM-FI DTCs (see page 11-3).

e Shortto power on the
BRN wire

o Faulty idle stop
switch

Set speed does not cancel
when the cruise control
main button is pressed

. Do the cruise control combination switch test (see page

4-24).

. Do the cruise control input test (see page 4-22).

Test the cruise control main switch signal input.

3. Check for PGM-FI DTCs (see page 11-3).

Short to ground on the
PNK wire

Set speed does not cancel
when the cancel button is
pressed

. Do the cruise control combination switch test (see page

4-24).

. Do the cruise control input test {see page 4-22).

Test the cruise control cancel switch signal input.

. Check for PGM-FI DTCs (see page 11-3).

Open circuit, loose or
disconnected
terminals: YEL/RED,
RED, LT GRN/BLK, or
BLU wire

Set speed does not
resume when the
resume/accel button is
pressed (with the cruise
control main switch
turned on, and set speed
temporarily canceled by
pressing the brake pedal)

. Do the cruise control combination switch test (see page

4-24).

. Do the cruise control input test (see page 4-22).

Test the cruise control resume/accel switch signal input.

. Check for PGM-FI DTCs (see page 11-3).

Open circuit, loose or
disconnected
terminals: LT GRN/BLK
or BLU wire

Light switch turned on,
the cruise control
combination switch
illumination does not
come on

1.

2.

Check the No. 29 (10 A) fuse in the under-dash fuse/relay
box.

Do the cruise control combination switch test (see page
4-24).

Open circuit, loose or
disconnected
terminals: GRY,
RED/BLK, GRN, or BLU
(*10 model), WHT ('11
model) wire

4-20




ENGINE

Circuit Diagram

*1: 10 mode!
*2: 11 model
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Cruise Control

Cruise Control Input Test

NOTE: Always make sure that you have the latest HDS software.
1. Connect the HDS to the DLC (see step 2 on page 11-3).

2. Turn the ignition switch to ON (11).

3. Make sure the HDS communicates with the vehicle and the PCM. If it does not communicate, troubleshoot the DLC circuit

(see page 11-190).
4. Go to PGM-F}, and check for DTCs.

5. Do the following tests while monitoring parameters in the PGM-FI DATA LIST with the HDS.
6. If the input tests prove OK, replace the PCM (see page 11-210).

NOTE: Intermittent failures are often caused by loose circuit connections. While monitoring cruise control inputs, flex the

circuits wires, and note if any of the test results change.

brake pedal is pressed
and CLOSE when the
brake pedal is released.

Signal to be Test condition Parameter: Desired Possible cause if result is not obtained
tested result
ldle stop Brake pedal pressed, CRUISE BRAKE SW/IDLE | e Faulty idle stop switch
position switch | then released STOP SW should o An open in the wire between the PCM and
signal indicate OPEN when the the idle stop switch

e A wire shorted to ground between the PCM
and the idle stop switch

Transmission Shiftlever in D and S
range switch
signal
(five-position
transmission)

SHIFT/CLUTCH SW
should indicate OFF in P,
Rand N and ON in D and
S.

Faulty transmission range switch

e An open in the wire between the PCM and
the transmission range switch

o A wire shorted to ground between the PCM

and the transmission range switch

Transmission ShiftleverinDand S
range switch
signal
(six-position
transmission)

SHIFT/CLUTCH SW
should indicate OFF in P,
R,N,andLand ONinD
and S.

e Faulty transmission range switch

¢ An open in the wire between the PCM and
the transmission range switch

e A wire shorted to ground between the PCM
and the transmission range switch

Cruise control Cruise control main

CRUISE MASTER

o Faulty cruise control main switch

set/decel button is
pressed and OFF when
the set/decel button is
released.

main switch button ON and OFF (MAIN) SW should e An open in the wire between the gauge
signal indicate ON when the control module and the cruise control main
cruise control main switch
button is pressed and o A wire shorted to ground between the
OFF when the cruise gauge control module and the cruise
control main button is control main switch
released. e An open in the wire between the cruise
control combination switch and ground
G502
Set switch Set/decel button CRUISE SET SW should | e Faulty cruise control combination switch
signal pressed and released indicate ON when the e An open in the wire between the gauge

control module and the cruise control
combination switch

e A wire shorted to ground between the
gauge control module and the cruise
control combination switch

Resumef/accel button
pressed and released

Resume switch
signal

CRUISE RESUME SW
should indicate ON
when the resume/accel
button is pressed and
OFF when the
resume/accel button is
released.

e Faulty cruise control combination switch

e An open in the wire between the gauge
control module and the cruise control
combination switch

e A wire shorted to ground between the
gauge control module and the cruise
control combination switch

Cancel switch
signal

Cancel button pressed
and released

CRUISE CANCEL swW
should indicate ON
when the cancel button
is pressed and OFF when
the cancel button is
released.

e Faulty cruise control combination switch

e An open in the wire between the gauge
control module and the cruise control
combination switch

e A wire shorted to ground between the
gauge control module and the cruise
control combination switch.
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ENGINE

Signal to be
tested

Test condition

Parameter: Desired
result

Possible cause if result is not obtained

Cruise control
indicator signal

Start the engine, press
the cruise control
main button on, and
drive the vehicle
above 25 mph (40
km/h}, with cruise
control set and cancel
the cruise control.

CRUISE INDICATOR
should indicate ON
when the cruise control
is set and OFF when the
cruise control is
canceled.

o Faulty gauge control module

e An open in the wire between the gauge
control module and the cruise control
combination switch

e A wire shorted to ground between the
gauge control module and the cruise
control combination switch.
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Cruise Control

Cruise Control Combination Switch Test/Replacement

SRS components are located in this area. Review the
SRS component locations (see page 24-15), and
precautions and procedures (see page 24-17), before
doing repairs or service.

1. Remove the driver's airbag (see page 24-190).

2. Disconnect the 20P connector (A) from the cable reel.

Wire side of female terminals

3. Check for continuity between the terminals in each
cruise control combination switch position according
to the table:

e If there is continuity, and it matches the table, but
the cruise control combination switch failure
occurred on the cruise control input test, check and
repair the wire harness on the switch circuit.

e If there is no continuity in one or more positions,
replace the cruise control combination switch (see
page 17-7).

Terminal

Position

Cruise control
main switch (ON) o O

Cruise control
main switch (OFF)

Set/decel ,
(PRESSED) O O

Resume/accel
(PRESSED) O O

Cancel O aarn®)
(PRESSED) Ot

Combination oA

light switch (ON) O

NIV,

4. Install in the reverse order of removal.
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INTEGRATED MOTOR ASSIST (IMA) SYSTEM (if engine maintenance is required)

IMA components are located in this area. The IMA is a high-voltage system. The high voltage cables and their
covers are identified by orange coloring. The safety labels are attached to high voltage and other related parts
(see page 1-7). You must be familiar with the IMA system before working around it. Make sure you have read the
Service Precautions in the IMA section before doing repairs or service (see page 12-3).
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Engine Assembly

Special Tools

Ref.No.

Tool Number

Description

Qty
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07AAK-SNAA120

Universal Lifting Eyelet
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Engine Removal

Special Tools Required

« Universal Lifting Eyelet 07AAK-SNAA120

- Engine Support Hanger, A and Reds AAR-T1256*
*Available through the Honda Tool and Equipment
Program 888-424-6857

NOTE:

o IMA components are located in this area. The IMAis a
high-voltage system. You must be familiar with the
IMA system before working on or around it. Make sure
you have read the IMA service precaution before
doing repairs or service (see page 12-3).

¢ Use fender covers to avoid damaging painted
surfaces.

« To avoid damaging the wiring and terminals, unplug
the wiring connectors carefully while holding the
connector portion.

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

1. Turn the battery module switch OFF (see page 12-4).

2. Before removing the engine/transmission, read the
Service Precautions for the IMA System (see page
12-3).

3. Open the hood, and secure it with the hood support
rod (A) in the wide-open position (B).

4. Relieve fuel pressure (see page 11-287).

5. Do the 12 volt battery removal procedure {see page
22-79).

6. Remove the cowl cover and the under-cowl panel (see
page 20-151).

7. Remove the air cleaner (see page 11-314).

8. Disconnect the battery cables (A) from the battery
terminal fuse box.

9. Remove the harness clamps (B).

10. Remove the harness clamp (A).

11. Remove the two bolts (B) and loosen the two bolts (C),
then remove the battery base (D).

(cont'd)
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Engine Assembly

Engine Removal (cont'd)

12. Remove the PCM cover (A).

13. Disconnect the PCM connectors (A) and the engine
wire harness connectors (B).

14. Remove the harness clamp (C) and the harness holder
(D), then remove the PCM {(E).

15. Disconnect the EVAP canister hose (A) and the brake
booster vacuum hose (B).

16. Remove the fuel feed hose clamp bracket (A} and the
quick-connect fitting cover (B), then disconnect the
fuel feed hose (C) (see page 11-294).




17. Disconnect the secondary HO2S connector {A), then
remove the secondary HO2S harness from the
clamps (B).

18. Remove the steering joint cover (see step 6 on page
17-61).

19. Install the steering wheel holder tool (see step 10 on
page 17-52).

20. Remove the steering joint from the steering gearbox
pinion shaft (see step 11 on page 17-52).

21. Remaove the radiator cap.

22. Raise the vehicle on the lift.

23. Remove the front wheels.

24, Remove the splash shield {see page 20-160).
25, Remove the drive belt {see page 10-15).

26. Loosen the drain plug in the radiator, and drain the
engine coolant (see page 10-7).

27.Drain the engine oil (see page 8-10).
28. Drain the transmission fluid (see page 14-147).

29. Remove the harness clamp (A).

30. Remove the under-floor TWC (B).

31. Remove the stabilizer links from the stabilizer (see
page 18-21).

32. Separate the knuckles from the lower arms (see step 4
on page 18-20).

33. Separate the tie-rod end ball joint from the knuckles
(see step 9 on page 18-16).

34. Disconnect the EPS motor connector and the torque
sensor connector (see step 20 on page 17-53).

35. Remove the driveshaft heat shield.

36. Remove the driveshafts (see page 16-4). Coat all
precision-finished surfaces with clean engine oil. Tie a
plastic bags over the driveshaft ends.

{cont'd)



Engine Assembly

Engine Removal {cont'd)

37.Remove the A/C compressor without disconnecting 41. Disconnect the IMA power cable connector and the
the A/C hoses. Do not bend the A/C hoses excessively. harness clamp.
NOTE: Hang the A/C compressor with a wire tie. NOTE: Make sure you have read the IMA system

service precautions (see page 12-3).

38. Lower the vehicle on the lift.

39. Remove the radiator (see page 10-21). 42. Remove the shift cable (see page 14-172).

40. Disconnect the heater hoses (A). 43. Remove the canister purge hose (A).

c 07AAK-SNAA120

44. Attach the first universal lifting eyelet (B} to the air
cleaner bracket hole (C} with a bolt (D) and a nut (E).
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45. Remove the harness clamp (A) from its clamp bracket
(B) located in front of the damper top.

AAR-T1256

F
07AAK-SNAA120

48. Install the engine support hanger (AAR-T1256).
Carefully position the engine support hanger to the
vehicle; position both cross-arm foot bases (C) over
the harness clamp brackets on both sides, and
position both fronts stands (D) on the front bulkhead.
Attach the hook (E) to the slotted hole in the first
universal lifting eyelet (F), tighten the wing nut (G) by
hand, and lift and support the engine/IMA
motor/transmission.

NOTE: Be careful when working around the
windshield.

47. Raise the vehicle on the lift.

48. Support the transmission with a transmission jack
and wood block under the transmission.

49. Remove the torque rod (A).

NOTE: Make sure the tab (B) on the bolt head aligned
with the guide (C) on the front subframe.

50. Remove the transmission jack and wood block from
under the transmission.

51. Support the front subframe with a transmission jack
and wood block under the front subframe.

{(cont'd)
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Engine Assembly

Engine Removal (cont'd)

52. Remove the front subframe bolts.

53. Lower the front subframe and steering gearbox as an
assembly by lowering the jack slowly, then remove
the assembly from under the vehicle.

54. Lower the vehicle on the lift.

b5. Attach the second universal lifting eyelet to the cam
chain case.

07AAK-SNAA120

56. Attach a chain hoist to the second universal lifting
eyelet (A) and the transmission hanger (B), then lift
the engine/IMA motor/transmission until it is securely
supported by the chain hoist, then remove the engine
support hanger.

NOTE: Wrap the VSA modulator-control unit with the
clean shop towel.

AN ) //
/
07AAK-SNAA120 AAR-T1256

57. Remove the harness holders {(A).

58. Remove the transmission mount bolis (B), and nuts
(C), then remove the transmission mount bracket (D).



)

Engine Installation

59. Remove the ground cable {A), then remove the side Special Tools Required
engine mount/bracket assembly (B). « Universal Lifting Eyelet 07AAK-SNAA120
-Engine Support Hanger, A and Reds AAR-T1256*

*Available through the Honda Tool and Equipment
Program 888-424-6857

NOTE: IMA components are located in this area. The
IMA is a high-voltage system. You must be familiar with
the IMA system before working on or around it. Make
sure you have read the IMA service precaution before
doing repairs or service (see page 12-3).

1. Raise the vehicle on the lift, and position the engine/
IMA motor/transmission under the vehicle. Be sure
that they are properly aligned. Carefully lower the
vehicle until the engine/IMA motor/transmission are
properly positioned in the engine compartment. Make
sure the vehicle is not resting on any part of the
engine/IMA motor/transmission. Support the
engine/IMA motor/transmission with a chain hoist (A)
and carefully raise the engine/IMA
motor/transmission into place.

NOTE:

e Attach the first universal lifting eyelet (B) to the cam
chain case (see step 55 on page 5-8).

o Reinstall the mounting bolts and support nuts in the
sequence given in the following steps. Failure to
follow this sequence may cause excessive noise

60. Check that the engine/IMA motor/transmission is
completely free of the vacuum hoses, the fuel hoses,
the coolant hoses, and the electrical wiring.

61. Slowly lower the engine/IMA mator/transmission and vibration, and reduce engine mount life.
about 150 mm (5.91 in). Check once again that all the o Wrap the VSA modulator-control unit with the clean
hoses and the electrical wiring are disconnected and shop towel.

free from the engine/IMA motor/transmission, then
lower it all the way and support it.

62. Disconnect the chain hoist from the engine/IMA
motor/transmission.

63. Raise the vehicle, and remove the engine/IMA
motor/transmission from under the vehicle.

B
07AAK-SNAA120

{cont'd)
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Engine Assembly

Engine Installation (cont'd)

2. Install the side engine mount/bracket assembly (A),
then tighten the new side engine mount/bracket
assembly mounting bolts (B).

B
12 x 1.25 mm
59 N-m
(6.0 kgf-m,
43 Ibf-ft)

Replace. <

3. Loosely install the new side engine mount/bracket
assembly mounting nuts (C).

4. Install the ground cable (D).

5. Install the transmission mount bracket (A}, and
loosely install the new transmission mount bracket
mounting bolts (B) and nuts (C).

Replace.

B
Replace.

6. Install the harness holders (D).

5-10

7. Attach the second universal lifting eyelet (A) to the air
cleaner bracket hole (B) with a bolt (C) and a nut (D).

07AAK-SNAA120

8. Install the engine support hanger (AAR-T1256), then
attach the hook (A) to the slotted hole in the second
universal lifting eyelet (B). Tighten the wing nut (C) by
hand to lift and support the engine/IMA
motor/transmission.

9. Remove the chain hoist from the engine/IMA
motor/transmission.



10. Remove the first universal lifting eyelet from the cam
chain case.

07AAK-SNAA120

11. Raise the vehicle on the lift.

12. Support the front subframe with a transmission jack
and wood block under the front subframe.

13. Install the front subframe, then tighten the new front
subframe mounting bolts in the numbered sequence
shown.

NOTE:

¢ Be sure that the pinion shaft grommet is in place
securely. Make sure the pinion shaft grommet is not
turned up. Incorrect installation can cause leakage
of water or mud, and noise.

o Take care not to damage the lower arm ball joint
boot with the edge of the knuckle, etc.

® 14 x1.5mm ®14x1.5mm
93 N-m (9.5 kgf-m, 93 N-m (9.5 kgf-m,
69 Ibf-ft) 69 Ibf-ft)
Replace. Replace.

D14x1.5 mm ®14x 1.5 mm

®14x 1.5 mm
93 N-m (9.5 kgf-m, 93 N-m (9.5 kgf-m, 93 N-m (9.5 kgf-m,
9 Ibf-ft 69 Ibf-

69 Ibf-ft) 69 Ibf-ft)
Replace. Replace.

ft)

Replace.

14. Remove the transmission jack and wood block from
the front subframe.

15. Support the transmission with a transmission jack
and wood block under the transmission.

(cont'd)
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Engine Assembly

Engine Installation (cont'd)

16. Install the torque rod (A). Install the bolt with the tab
(B) on the bolt head aligned with the guide (C) on the
front subframe, then loosely install the new torque
rod mounting bolt and nut (D).

NOTE: Be sure to install the torque rod with the "UP"
mark facing up.

c

D
Replace.

17. Remove the transmission jack and wood block from
under the transmission.

18. Lower the vehicle on the lift.

19. Remove the engine support hanger, and install the
harness clamp in its bracket location in front of the left
damper top (see step 45 on page 5-7).

5-12

20. Remove the second universal lifting eyelet {A), and
install the canister purge hose (B).

A
07AAK-SNAA120

21. Tighten the side engine mount/bracket assembly
mounting nuts.

12 x 1.25 mm
49 N-m (5.0 kgf-m,
36 Ibf-ft)




22. Tighten the transmission mount mounting bolts and
nuts in the numbered sequence shown.

® 10 x 1.25 mm
54 N-m
{5.5 kgf-m, 40 Ibf-ft)

@ 12 x 1.25 mm
74 N-m
{7.5 kgf-m, 54 Ibf-ft)
23. Raise the vehicle on the lift.

24. Tighten the torque rod mounting bolt and nut in the
numbered sequence shown.

@ 12 x1.25 mm
83 Ni-m (8.5 kgf-m, 61 Ibfft)

@ 14x 1.5 mm
93 N-m (9.5 kgf-m, 69 Ibf-ft}

25. Install the driveshafts (see page 16-18).

26. Install the driveshaft heat shield.

8 x 1.25 mm
22 Nem

(2.2 kgf-m,
16 ibf-ft)

27. Connect the EPS motor connector and torque sensor
connector (see step 14 on page 17-567).

28. Connect the tie-rod end ball joints to the knuckles (see
page 18-14).

29. Connect the lower arms to the knuckies {see step 7 on
page 18-20).

30. Install the stabilizer links to the stabilizer (see page
18-21).

31. Install the A/C compressor.

8 x 1.25 mm
22 N-m

(2.2 kgf-m,
16 thf-ft)

{cont'd)
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Engine Assembly

Engine Installation (cont'd)

32. Install the under-floor TWC (A) and the harness clamp

(B).
NOTE: Use new gaskets (C) and new self-locking nuts
(D).

D

10 x 1.25 mm

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

Replace.
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c 8x 1.25 mm
Replace. 22Nm

(2.2 kgf-m, 16 Ibf-ft)
33. Install the splash shield (see page 20-160).
34. Lower the vehicle on the lift.

35. Connect the IMA power cable connector and harness
clamp.

NOTE: Make sure you have read the IMA system
service precautions (see page 12-3).

36. Install the shift cable (see page 14-172).
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37. Install the heater hoses (A).

38. Install the drive beit (see page 10-15).
39. Install the radiator (see page 10-21).

40. Install the steering joint to the steering gearbox pinion
shaft (see page 17-58).

41. Remove the steering wheel holder tool (see step 25 on
page 17-58).

42. Install the steering joint cover (see step 28 on page
17-59).

43. Connect the secondary HO2S connector (A), then
install the secondary HO2S harness to the clamps (B).

N

i
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44, Connect the fuel feed hose (A) (see page 11-296), then
install the quick-connect fitting cover (B) and the fuel
feed hose clamp bracket (C).

45, Install the EVAP canister hose (A) and the brake
booster vacuum hose (B).

486. Install the PCM (A), then install the harness holder (B)
and the harness clamp (C).

@-Qi- \ af)
©)

W
)

(e
A7

47. Connect the engine wire harness connectors (D) and
the PCM connectors (E).

\

L]

LS

a0
‘\ N

W
:

48. Install the PCM cover (A).

{cont'd)
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Engine Assembly

Engine Installation (cont'd)

49. Install the battery base (A), then install the harness
clamp (B).

x 1.25 mm
2 N-m (2.2 kgf-m, 16 tbf-ft)

8x1.25 mm
22 N-m (2.2 kgf-m, 16 lbf-ft)

50. Connect the battery cables {A) to the battery terminal
fuse box.

51. Install the harness clamps (B).
52. Instali the front wheels.

53. Install the cowl cover and the under-cowl panel {see
page 20-151).

54. Do the 12 voit battery installation procedure (see page
22-79).

55. Turn the battery module switch ON (see page 12-4).

56. Refill the transmission with CVT fluid {(CVTF) (see
page 14-147).

57. Install the air cleaner (see page 11-314).

5-16

58.

59.

60.

61.

62.
63.

64.
65.

Move the shift lever to each gear, and verify that the
A/T gear position indicator follows the transmission
range switch.

Inspect for fuel leaks. Turn the ignition switch to ON
(1) (do not operate the starter) so the fuel pump runs
for about 2 seconds and pressurizes the fuel fine.
Repeat this operation three times, then check for fuel
leakage at any point in the fuel line.

Refill the radiator with engine coolant, and bleed air
from the cooling system (see step 8 on page 10-8).

Refill the engine with engine oil (see step 6 on page
8-10). :

Do the PCM reset procedure (see page 11-4).

Do the CKP pattern clear/CKP pattern learn procedure
(see page 11-5)."

Inspect the idle speed {see page 11-275).

Inspect the ignition timing {(see page 4-16).



Side Engine Mount Replacement

1. Support the engine with a jack and a wood block
under the oil pan.

2. Remove the ground cable (A}, then remove the side
engine mount/bracket assembly (B).

C
12 x 1.25 mm
59 N-m
(6.0 kgf-m,
43 ibf-ft)
Replace.

3. Install the side engine mount/bracket assembly, then
tighten the new side engine mount/bracket assembly
mounting bolts (C).

4. Loosely install the new side engine mount/bracket
assembly mounting nuts (D), and instali the ground
cable.

5. Remove the jack and wood block from under the oil
pan.

6. Remove the air cleaner (see page 11-314).

7. Loosen the transmission mount bracket mounting
bolts and nuts (A).

8. Raise the vehicle on the lift.

9. Loosen the torque rod mounting bolt and nut (A).

10. Lower the vehicle on the lift.

(cont'd)
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Engine Assembly

Side Engine Mount Replacement (cont'd)

11. Tighten the side engine mount/bracket assembly
mounting nuts.

12 x 1.25 mm
49 N-m (5.0 kgf-m,
36 Ibf-ft)

12. Tighten the transmission mount mounting bolts and
nuts in the numbered sequence shown.

@®10x1.25 mm
54 N-m (5.5 kgf-m, 40 ibf-ft)

vl \\%@/‘WX
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® 12 x 1.25 mm
74 N-m (7.5 kgf-m, 54 Ibf-ft)

13. Raise the vehicle on the lift.

5-18

14. Tighten the torque rod mounting bolt and nut in the
numbered sequence shown.

@ 12x1.25 mm
83 N'm (8.5 kgf-m, 61 Ibf-ft)

@ 14x1.5mm
93 N-m (9.5 kgf-m, 69 Ibf-ft)

15. Lower the vehicle on the lift.

16. Install the air cleaner (see page 11-314).



Transmission Mount Replacement

1. Do the 12 volt battery removal procedure (see page
22-79).

2. Turn the battery module switch OFF (see page 12-4).
3. Remove the air cleaner (see page 11-314).

4. Disconnect the battery cables (A) from the battery
terminal fuse box.

5. Remove the harness clamps (B).

6. Remove the harness clamp (A). Remove the two bolts
(B) and loosen the two bolts (C), then remove the
battery base (D).

7. Remove the PCM (see page 11-210).

8. Disconnect the IMA power cable connector and the
harness clamp (see step 41 on page 5-6).

9. Support the transmission with a jack and a wood
block under the transmission.

10. Remove the harness holders (A).

11. Remove the transmission mount bolts (B) and nuts
{C), then remove the transmission mount bracket (D).

12. Remove the transmission mount.

@ 12x 1.25 mm
59 N-m
(6.0 kgf-m, 43 Ibf-ft)

‘m
(6.0 kgf-m, 43 Ibf-ft}
Replace.

212x 1.25 mm
59 N-m
(6.0 kgf-m, 43 Ibf-ft)
Replace.

13. Install the transmission mount, and loosely install the
new transmission mount mounting bolts, then tighten
the transmission mount mounting bolts in the
numbered sequence shown.

(cont'd)
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Engine Assembly

Transmission Mount Replacement (cont'd)

14. Install the transmission mount bracket (A), and
loosely instali the new transmission mount bracket
mounting bolts (B) and nuts (C).

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

Replace.

B
Replace.

15. Install the harness holders (D).

16. Remove the jack and wood block from under the
transmission.

17. Raise the vehicle on the lift.

18. Loosen the torque rod mounting bolt and nut (A).

19. Lower the vehicle on the lift.

5-20

20. Tighten the transmission mount mounting bolts and
nuts in the numbered sequence shown.

®10x1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft)

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

21. Raise the vehicle on the lift.

22. Tighten the torque rod mounting bolt and nut in the
numbered sequence shown.

O 12x1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)

@ 14 x 1.5 mm
93 N-m (9.5 kaf-m, 89 ibf-ft)



e,

23. Install the battery base (A), then install the harness
clamp (B).

8x1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft)

24. Connect the battery cables (A) to the battery terminal
fuse box.

25. Install the harness clamps (B).
26. Install the PCM (see page 11-210).

27. Connect the IMA power cable connector and the
harness clamp (see step 35 on page 5-14).

28. Turn the battery module switch ON (see page 12-4).

29. Do the 12 volt battery installation procedure (see page
22-79),

30. Install the air cleaner (see page 11-314).

Torque Rod Replacement

1. Raise the vehicle on the lift.

2. Support the transmission with a transmission jack
and a wood block under the transmission.

3. Remove the torque rod {A).

NOTE: Make sure the tab (B) on the bolt head aligned
with the guide (C) on the front subframe.

{cont'd)
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Engine Assembly

Torque Rod Replacement (cont'd)

4, Install the torque rod (A).

NOTE: Be sure to install the torque rod with the "UP"
mark facing up.

@ ,\\ ™
12x128mm

S

83 N'm <
(8.5 kgf-m, 61 Ibf e
Replace. L]

@14x 1.5 mm

93 N-m
(9.5 kgf-m, 69 Ibf-ft)
Replace.

5. Install the bolt with the tab {B) on the bolt head
aligned with the guide (C} on the front subframe, then
tighten the new torque rod mounting bolt and nut in
the numbered sequence shown.

6. Remove the transmission jack and wood block from
under the transmission,

7. Lower the vehicle on the lift.
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Transmission Mount Bracket
Replacement

1. Do the 12 volt battery removal procedure (see page
22-79).

2. Turn the battery module switch OFF (see page 12-4).
3. Remove the air cleaner (see page 11-314).

4, Disconnect the battery cables (A) from the battery
terminal fuse box.

5. Remove the harness clamps (B).

6. Remove the harness clamp (A). Remove the two bolts
(B) and loosen the two bolts (C), then remove the
battery base (D).

7. Remove the PCM (see page 11-210).

8. Disconnect the IMA power cable and the harness
clamp (see step 41 on page 5-6).

9. Support the transmission with a jack and a wood
block from under the transmission.



]

10. Remove the harness holders (A).

6x1.0mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

Cc

Replace.

11. Remove the transmission mount bolts (B) and nuts (C)
then remove the transmission mount bracket (D).

12. Install the transmission mount bracket, and loosely
install the new transmission mount bracket mounting
bolts and nuts.

13. Install the harness holders.

14. Remove the jack and wood block from under the
transmission.

15. Raise the vehicle on the lift.

16. Loosen the torque rod mounting bolt and nut (A).

17. Lower the vehicle on the lift.

18. Tighten the transmission mount mounting bolts and -
nuts in the numbered sequence shown.

110 x1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft)

®12x1.25 mm
74 N-m (7.5 kgf-m, 54 ibf-ft)

19. Raise the vehicle on the lift.

20. Tighten the torque rod mounting boit and nut in the
numbered sequence shown.

@O 12x1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)

@14x15mm
93 N-m (9.5 kgf-m, 69 Ibf-ft)

21. Lower the vehicle on the lift.

{cont'd)
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Engine Assembly

Transmission Mount Bracket
Replacement (cont'd)

22.Install the battery base (A), then install the harness
clamp (B).

8x1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft}

8x1.25 mm
22 N'm (2.2 kgf-m, 16 Ibf-ft)

23. Connect the battery cables (A} to the battery terminal
fuse box.

24. Install the harness clamps (B).
25. Install the PCM (see page 11-210).

26. Connect the IMA power cable and the harness clamp
(see step 35 on page 5-14).

27. Turn the battery module switch ON (see page 12-4).

28. Do the 12 voit battery installation procedure (see page
22-79).

29. install the air cleaner (see page 11-314).
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Torque Rod Bracket Replacement

1. Raise the vehicle on the lift.

2. Support the transmission with a transmission jack
and a wood block under the transmission.

3. Remove the torque rod (A).

NOTE: Make sure the tab (B) on the bolt head aligned
with the guide (C) on the front subframe.

4, Remove the torque rod bracket (A).

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

5. Install the torque rod bracket.



6. Install the torque rod (A).

NOTE: Be sure to install the torque rod with the "UP"
mark facing up.

7. Install the bolt with the tab (B) on the bolt head
aligned with the guide (C) on the front subframe, then
tighten the new torque rod mounting bolt and nut in
the numbered sequence shown.

8. Remove the transmission jack and wood block from
under the transmission.

9. Lower the vehicle on the lift.
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Engine Mechanical

Cylinder Head
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Cylinder Head

Special Tools

Ref.No. Tool Number Description Qty
® 07742-0010100 Valve Guide Driver, 5.35 x 9.7 1
©) 07746-0010400 Bearing Driver Attachment, 52 x 55 mm 1
® 07749-0010000 Driver Handle, 15 x 135L 1
® 07757-PJ1010A Valve Spring Compressor Attachment 1
® 07AAJ-PNAA101 Air Pressure Regulator 1
® 07HAH-PJ7A100 Valve Guide Reamer, 5.6 mm 1
@ 07JAA-001020A Socket, 19 mm 1
07JAB-001020A Holder Handle 1
® 07NAB-001040A Holder Attachment, 50 mm 1
07PAD-0010000 Stem Seal Driver 1
@@ 07VAJ-PS8A010A VTEC Air Adapter 1
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Component Location Iindex

HEAD COVER
GASKET

CAM CHAIN
TENSIONER
SLIDER

O-RING

CRANKSHAFT PULLEY BOLT
Removal/lnstallation, page 6-11

s (T

CYLINDER HEAD COVER
Removal, page 6-21
Installation, page 6-21

e

CAM CHAIN TENSIONER

CAM CHAIN
Removal, page 6-13
Installation, page 6-15

CAMSHAFT SPROCKET
Removal, page 6-26
Installation, page 6-28

ol

CAM CHAIN GUIDE

CRANKSHAFT PULLEY
Removal/lnstallation, page 6-11

-
=N
[

e
®}

{cont'd)
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Cylinder Head

Component Location Index (cont'd)

WATER OUTLET

Removal/Installation, page 10-11
CYLINDER HEAD
GASKET

Inspection for Warpage, page 6-29
DOWEL PINS

CYLINDER HEAD
Removal, page 6-23
Installation, page 6-43

COOLANT SEPARATOR



VALVE COTTERS

SPRING RETAINER

EXHAUST VALVE
SPRING

EXHAUST VALVE
SEAL

L

Removal, page 6-36
Installation, page 6-41

VALVE SPRING
SEAT

EXHAUST VALVE
GUIDE
Replacement, page 6-38

CAMSHAFT
Removal, page 6-33

Inspection, page 6-34
Installation, page 6-42

INTAKE VALVI/J

1
Removal, page 6-36 @
Inspection, page 6-37
Installation, page 6-41

JOE

A

s}
=

A

“

ROCKER ARM ASSEMBLY

VTEC Rocker Arm Test, page 6-7

Rocker Arm Assembly Removal, page 6-30

Rocker Arm Assembly Installation, page 6-43

Rocker and Shaft Disassembly/Reassembly, page 6-31
Rocker and Shaft Inspection, page 6-32

O-RING

CYLINDER HEAD PLUG

5 ) 0 CMP PULSE PLATE
- Removal and Installation, page 6-25
@’l O-RING
/

CMP SENSOR
Replacement, page 11-205

B vaLve
S COTTERS

SPRING
RETAINER

INTAKE VALVE SPRING

INTAKE VALVE SEAL
Removal, page 6-36
Installation, page 6-41

\/ VALVE SPRING SEAT

INTAKE VALVE GUIDE
Replacement, page 6-38

EXHAUST VALVE
Removal, page 6-36
Inspection, page 6-37
Installation, page 6-41



Cylinder Head

Engine Compression Inspection

NOTE: After this inspection, you must reset the PCM.
Otherwise the PCM will continue to stop the fuel
injectors from operating.

1. Warm up the engine to normal operating temperature
(cooling fan comes on).

2. Turn the ignition switch to LOCK (0).
3. Connect the HDS to the DLC (see step 2 on page 11-3).
4. Turn the ignition switch to ON (l1).

5. Make sure the HDS communicates with the vehicle
and the PCM. If it do not communicate, troubleshoot
the DLC circuit (see page 11-190).

6. Select ALL INJECTORS STOP in the PGM-FI
INSPECTION menu with the HDS.

7. Turn the ignition switch to LOCK (0).

8. Remove the four intake side ignition coils and the four
spark plugs (see page 4-17).

9. Attach the compression gauge to the spark plug hole.

NOTE: Use a compression gauge with a connecting
length (between the edge and the flange) of less than
23 mm (0.9 in).

10. Turn the battery module switch OFF (see page 12-4).

11. Step on the accelerator pedal to open the throttle
fully, then crank the engine with the starter motor and
measure the compression.

Compression Pressure
Above 980 kPa (10.0 kgf/cm?, 142 psi)

12. Measure the compression on the remaining cylinders.

Maximum Variation:
Within 200 kPa (2.0 kgf/ecm?, 28 psi)

13. If the compression is not within specifications,
perform a cylinder ieak down test to determine the
problem area. Then check the following items, and
remeasure the compression:

e Incorrect valve clearance

e Confirmation of cam timing

Damaged or worn cam lobes

Looseness of exhaust side spark plug
Damaged or worn valves and seats
Damaged cylinder head gasket

o Damaged or worn piston rings

o Damaged or worn piston and cylinder bore

14. Remove the compression gauge from the spark plug
hole.

15. Install the four intake side spark plugs and the four
ignition coils (see page 4-17).

16. Select PCM reset (see page 11-4) in the PGM-FI
INSPECTION menu to cancel ALL INJECTORS STOP
with the HDS.

17. Turn the battery module switch ON (see page 12-4).



VTEC Rocker Arm Test

Special Tools Required
- Air Pressure Regulator 07AAJ-PNAA101
- VTEC Air Adapter 07VAJ-PS8AC10A

1. Start the engine, and let it run for 5 minutes, then turn
the ignition switch to LOCK (0).

2. Remove the cylinder head cover (see page 6-21).

3. Set the No. 1 piston at top dead center (TDC) (see step

2 on page 6-9).

. Push on the intake primary rocker arm (A} for the No.
1 cylinder. Make sure that the intake primary rocker
arm and the intake secondary rocker arm (B} are
mechanically connected by the rocker arm pistons
and that the intake secondary rocker arm does not
move when pushed manually:

o [f the intake secondary rocker arm does not move
independently, go to step b.

o If the intake secondary rocker arm moves
independently, remove and disassemble the rocker
arm assembly, and check that the rocker arm
pistons between the intake primary and secondary
rocker arms move smoothly. If any rocker arm or
rocker arm piston needs replacing, replace the
rocker arms for the cylinder as assembly, then
retest.

5. Push on the exhaust primary rocker arm (A) for the

No. 1 cylinder. Make sure that the exhaust primary

rocker arm and the exhaust secondary rocker arm (B)

are mechanically connected by the rocker arm pistons

and that the exhaust secondary rocker arm does not

move when pushed manually:

o If the exhaust secondary rocker arm does not move
independently, go to step 6.

¢ If the exhaust secondary rocker arm moves
independently, remove and disassemble the rocker
arm assembly, and check that the rocker arm
pistons between the exhaust primary and
secondary rocker arms move smoothly. If any
rocker arm or rocker arm piston needs replacing,
replace the rocker arms for the cylinder as an
assembly, then retest.

6. Check that the air pressure on the shop air

compressor gauge indicates over
340 kPa (3.5 kgf/cm?, 50 psi).

7. Inspect the valve clearance after the engine is cool

(see page 6-9).

(cont'd)
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Cylinder Head

VTEC Rocker Arm Test (cont'd)

8. Install the VTEC air adapter (A) to the inspection hole,
then connect the air pressure regulator (B).

B
07AAJ-PNAA1TO1

A
07VAJ-PEA010A

9. Loosen the valve on the air pressure regulator, and
apply the specified air pressure.

Specified Air Pressure:
200 kPa (2.0 kgf/cm?, 28 psi)

10. Move the intake secondary rocker arm (A) for the No.
1 cylinder. The intake secondary rocker arm should
move independently of the intake primary rocker arm
(B):

o If the intake secondary rocker arm moves
independently, go to step 11.

e If the intake secondary rocker arm does not move
independently, remove and disassemble the rocker
arm assembly, and check that the rocker arm
pistons between the intake primary and secondary
rocker arms move smoothly. If any rocker arm or
rocker arm piston needs replacing, replace the
rocker arms for the cylinder as an assembly, then
retest.

11. Move the exhaust secondary rocker arm (A} for the
No. 1 cylinder. The exhaust secondary rocker arm
should move independently of the exhaust primary
rocker arm (B):

o If the exhaust secondary rocker arm moves

* independently, go to step 12.

¢ If the exhaust secondary rocker arm does not move
independently, remove and disassemble the rocker
arm assembly, and check that the rocker arm
pistons between the exhaust primary and
secondary rocker arms move smoothly. If any
rocker arm or rocker arm piston needs replacing,
replace the rocker arms for the cylinder as an
assembly, then retest.

12. Tighten the valve on the air pressure regulator, then
remove the VTEC air adapter.

13. Repeat steps 4 to 12 on the remaining cylinder’s
rocker arms with each piston at TDC. When all the
rocker arms pass the test, go to step 14.

14. Install the cylinder head cover (see page 6-21).
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Valve Clearance Adjustment

NOTE: Connect the HDS to the DLC (see step 2 on page
11-3), and monitor the ECT SENSOR 1. Adjust the valve
clearance only when the engine coolant temperature is
less than 100 °F (38 °C ).

1. Remove the cylinder head cover (see page 6-21).

2. Setthe No. 1 piston at top dead center (TDC). The "UP"
mark (A) on the camshaft sprocket should be at the
top, and the TDC grooves (B) on the camshaft
sprocket should line up with the top edge of the head.

3. Select the correct feeler gauge for the valve clearance
you are going to check.

Valve Clearance
Intake: 0.15—0.19 mm (0.006—0.007 in)
Exhaust: 0.24—0.28 mm (0.009—0.011 in)

EXHAUST

INTAKE

4. Insert the feeler gauge (A) between the adjusting
screw (B) and the end of the valve stem on No. 1
cylinder, and slide it back and forth; you should feel a
slight amount of drag.

5. If you feel too much or too little drag, loosen the
locknut (A), and turn the adjusting screw (B} until the
drag on the feeler gauge is correct.

B

20 N-m
(2.0 kgf-m,
14 Ibf-ft)

6. While holding the adjusting screw with the screw
driver, tighten the locknut, then recheck the clearance.
Repeat the adjustment, if necessary.

Specified Torque
20 N-m (2.0 kgf-m, 14 |bf-ft)
Apply new engine oil to the nut threads.

{cont'd)
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Cylinder Head

Valve Clearance Adjustment (cont'd)

7. Rotate the crankshaft clockwise. Align the No. 3 piston
TDC groove (A) on the camshaft sprocket with the top
edge of the head.

:

(& ]

8. Check and, if necessary, adjust the valve clearance on
the No. 3 eylinder.

9. Rotate the crankshaft clockwise. Align the No. 4 piston
TDC groove (A) on the camshaft sprocket with the top
edge of the head.

10. Check and, if necessary, adjust the valve clearance on
the No. 4 cylinder.

6-10

11. Rotate the crankshaft clockwise. Align the No. 2 piston
TDC groove (A) on the camshaft sprocket with the top
edge of the head.

12. Check and, if necessary, adjust the valve clearance on
the No. 2 cylinder.

13. Install the cylinder head cover {see page 6-21).



Crankshaft Pulley Removal and Installation

Special Tools Required

- Holder Handle 07JAB-001020A

- Holder Attachment, 50 mm 07NAB-001040A
- Socket, 19 mm 07JAA-001020A or equivalent

Removal

1. Raise the vehicle on the lift.

2. Remove the right front wheel.

3. Remove the splash shield (see page 20-160).
4. Remove the drive belt {see page 10-15).

5. Hold the pulley with the holder handie (A) and the
holder attachment, 50mm (B).

B
07NAB-001040A

A
07JAB-001020A

available)

6. Remove the bolt with a socket, 19 mm (C) and a
breaker bar, then remove the crankshaft pulley.

]
07JAA-001020A
{or commercially

installation

1. Remove any oil and clean the crankshaft pulley (A),

the crankshaft (B), the bolt (C), and the washer (D).
Lubricate with new engine oil as shown.

O: Clean
@: Lubricate with new engine oil

2. Install the crankshaft pulley.

{cont'd)
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Cylinder Head

Crankshaft Pulley Removal and Installation (cont'd)

3. When a new crankshaft or a new pulley bolt is
installed: Tighten the crankshaft puliey bolt. Do not
use an impact wrench.

-1. Hold the puliey with the holder handle (A} and
holder attachment (B}, then torque the bolt to 177
N-m (18.0 kgf-m, 130 Ibf-ft) with a torque wrench
and a socket (C), then remove the bolt.

-2. Torque the bolt to 39 N-m (4.0 kgf-m, 29 Ibf-ft) with a
torque wrench and a socket.

-3. Tighten the bolt an additional 94 °.

C
07JAA-001020A
B A {or commercially
07JAB-001040A 07NAB-001020A  available)

6-12

4. When the crankshaft or the pulley bolt is reused:
Tighten the crankshaft pulley bolt. Do not use an
impact wrench.

-1. Hold the pulley with the holder handle (A} and
crankshaft pulley holder (B), then torque the bolt to
37 N-m (3.8 kgf-m, 27 Ibf-ft) with a torque wrench
and a socket (C).

-2. Tighten the bolt an additional 90 °.

i,

WS 7Y
.
g Y
// e
?7JAA-001020A

B A or commercially
07JAB-001040A 07NAB-001020A available)

O

5. Install the drive belt (see page 10-15).
6. Install the splash shieid (see page 20-160).
7. Install the right front wheel.
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Cam Chain Removal

NOTE: Keep the cam chain away from magnetic fields. 10. Remove the ground cable (A), then remove the side
engine mount/bracket assembly (B).

1. Remove the cylinder head cover {see page 6-21).

2. Setthe No. 1 piston at top dead center (TDC). The "UP"
mark {(A) on the camshaft sprocket should be at the
top, and the TDC grooves {B) on the camshaft
sprocket should line up with the top edge of the head.

3. Remove the right front wheel.

4. Remove the splash shield {see page 20-160).

5. Loosen the water pump pulley mounting bolts.
6. Remove the drive belt (see page 10-15).

7. Remove the water pump pulley (see step 6 on page
10-6).

8. Remove the crankshaft pulley (see page 6-11).

9. Support the engine with a jack and a wood block
under the oil pan.

{cont'd)
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Cylinder Head

Cam Chain Removal (cont'd)

12. Measure the cam chain separation. If the distance is
less than the service limit, replace the cam chain and
the cam chain tensioner.

Standard Distance: 19 mm (0.75 in)
Service Limit: 15 mm (0.59 in)

13. Apply new engine oil to the sliding surface of the cam
chain tensioner slider (A).

14. Hold the cam chain tensioner slider with a
screwdriver, then remove the upper bolt (B), and
loosen the lower bolt (C).

6-14

16. Remove the cam chain tensioner slider.

16. Remove the cam chain tensioner (A) and the cam
chain guide (B).

17. Remove the cam chain.



5

Cam Chain Installation

NOTE: Keep the cam chain away from magnetic fields. 3. Install the cam chain on the crankshaft sprocket with
the colored piece (A) aligned with the TDC mark (B) on
the crankshaft sprocket, then install the crankshaft
sprocket with the special key (C) to the crankshaft.

1. Set the crankshaft to top dead center (TDC). Align the
TDC mark (A) on the crankshaft sprocket with the
pointer (B) on the oil pump.

2. Set the No. 1 piston at TDC. The "UP" mark (A) on the
camshaft sprocket should be at the top, and the TDC
grooves (B) on the camshaft sprocket should line up
with the top edge of the cylinder head. 4. Install the cam chain on the camshaft sprocket with

the pointer (A) aligned with the center of the two

colored pieces (B).

(cont'd)
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Cylinder Head

Cam Chain Installation (cont'd)

5. Install the cam chain tensioner {A) and the cam chain

guide (B).
A
ke
8x1.25 mm 12 N-m
22 N-m (1.2 kgf-m, 8.7 Ibf-ft}

(2.2 kgf-m, 16 Ibf-ft)

6. Install the cam chain tensioner slider, and loosely
install the bolt.

6-16

7. Apply new engine oil to the sliding surface of the cam
chain tensioner slider (A).

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

8. Rotate the cam chain tensioner slider clockwise to
compress the cam chain tensioner, and install the
remaining bolt, then tighten the bolts to the specified
torque.

9. Check the cam chain case oil seal for damage. If the oil
seal is damaged, replace the cam chain case oil seal
{see page 6-20).

10. Remove all of the old liquid gasket from the cam chain
case mating surfaces, the bolts, and the bolt holes.

11. Clean and dry the cam chain case mating surfaces.



3,

12. Apply liquid gasket (P/N 08717-0004, 08718-0003, or
08718-0009) to the cylinder head and the engine block
mating surfaces of the chain case and to the inside
edge of the bolt holes. Install the component within 5
minutes of applying the liquid gasket.

NOTE:
e Apply a 2.5 mm {0.098 in) diameter bead of liquid
gasket along the broken line (A).

¢ Apply a 3.0 mm (0.118 in) diameter bead of liquid
gasket to the upper surface contact areas of the
engine block (B).

e If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

o |ftoo much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

\O /\*_( \\.05 B

A Yo g > .ﬂb
v

-A: 2.5 mm (0.098 in)
B: 3.0 mm (0.118 in}

13. Apply liquid gasket (P/N 08717-0004, 08718-0003, or
08718-0009) to the oil pan mating surface of the chain
case and to the inside edge of the bolt holes. Install
the component within 5 minutes of applying the liquid
gasket.

NOTE:

o Apply a 2.5 mm (0.098 in) diameter bead of liquid
gasket along the broken line (A).

e Apply a 5.0 mm (0.20 in) diameter bead of liquid
gasket to the shaded area (B).

o If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

o If too much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket,

\B

: 2.5 mm {0.098 in)
:5.0 mm {0.197 in}

{cont'd)
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Cylinder Head

Cam Chain Installation (cont'd)

14. Set the edge of the chain case (A) on the edge of the
oil pan (B), then install the chain case on the engine
block (C).

NOTE:
o When installing the chain case, do not slide the

bottom surface onto the oil pan mounting surface.

o Wait at least 30 minutes before filling the engine
with oil.

¢ Do not run the engine for at least 3 hours after
installing the chain case.

15. Tighten the chain case mounting bolts. Wipe off the
excess liquid gasket from the oil pan and the chain
case mating area.

31 N‘m 6x1.0mm
(3.2 kgf-m, 23 Ibf.ft) 12 N-m
(1.2 kgf-m, 8.7 Ibf-ft)

16. Install the cylinder head cover (see page 6-21).

6-18

17. Install the side engine mount/bracket assembly (A),
then tighten the new side engine mount/bracket
assembly mounting bolts (B).

6x1.0mm
?2 x 1.25 mm 9.8 Nem
59 N-m (1.0 kgf-m, 7.2 Ibf-ft)
(6.0 kgf-m, D
43 Ibf-ft) ‘
Replace. « N @

18. Loosely install the new side engine mount/bracket
assembly mounting nuts (C).

19. Install the ground cable (D).
20. Remove the jack and the wood block.

21. Remove the air cleaner (see page 11-314).



]

22.Loosen the transmission mount bracket mounting
bolts and nuts (A).

23. Raise the vehicle on the lift.

24. Loosen the torque rod mounting bolt and nut (A).

25. Lower the vehicle on the lift.

26. Tighten the side engine mount/bracket assembly
mounting nuts.

12 x 1.25 mm
49 N-m
(5.0 kgf-m, 36 Ibf-ft)

27. Tighten the transmission mount mounting bolts and
nuts in the numbered sequence shown.

212x1.25mm

O 10x1.25 mm
74 N-m (7.5 kgf-m, 54 N-m
54 1bf-ft) (5.5 kgf-m, 40 |bf-ft)

28. Raise the vehicle on the lift.

{cont'd)
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Cylinder Head

Cam Chain Installation (cont'd) Cam Chain Case Oil Seal
Installation
29. Tighten the torque rod mounting bolt and nut in the Special Tools Required
numbered sequence shown. - Driver Handle, 15 x 135L 07749-0010000

©12x1.25 mm - Bearing Driver Attachment, 52 x 556 mm 07746-0010400

83 N-m
(8.5 kgf-m, 61 Ibf-ft)

)

1. Clean and dry the cam chain case oil seal housing.

2. Apply a light coat of new engine oil to the lip of the
cam chain case oil seal.

3. Use the driver handle, 15 x 135L, and the bearing
driver attachment, 52 x 55 mm, to drive a new oil seal
squarely into the cam chain case to the specified
installed height.

07749-0010000

@ 14 x 1.5 mm
93 N-m (9.5 kgf-m, 69 Ibf-ft)

30. Lower the vehicle on the lift.
31. Instali the air cleaner (see page 11-314).
32. Install the crankshaft pulley {see page 6-11).

33. Install the water pump pulley, loosely install water
pump bolts (see page 10-6).

34. Instali the drive belt (see page 10-15). 07746-0010400

35. Tighten the water pump pulley mounting bolts (see

step 13 on page 10-6). 4. Measure the distance betwesn the cam chain case

36. Install the splash shield (see page 20-160). surface (A) and the oil seal (B).

37. Install the right front wheel. Oil Seal Installed Height:
30.3—31.0mm (1.19—1.22 in)

38. Do the CKP pattern clear/CKP pattern learn procedure
{see page 11-5).

=7

/A

?/Jrg

P

B 20.3—31.0 mm
1.19—1.22 in)
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Cylinder Head Cover Removal Cvlinder Head Cover Installation

1. Remove the intake manifold (see page 9-3). 1. Check the spark plug seals (A} for damage. If the seal

. is damaged, replace it.
2. Remove the eight ignition coils (see page 4-17). l mag P

3. Remove the harness holder (A), and disconnect the
breather hose (B).

2. Thoroughly clean the head cover gasket (B) and the
groove of the cylinder head cover.

NOTE: Check and if necessary, replace the head cover
gasket.

3. Install the head cover gasket in the groove of the
cylinder head cover (C). Make sure the gasket is
evenly seated securely.

? % 4. Remove all of the old liquid gasket from the chain
case.

5. Clean the head cover contacting surfaces with a shop
towel.

{cont'd)
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Cylinder Head

Cylinder Head Cover Installation (cont'd)

6. Apply liquid gasket (P/N 08717-0004, 08718-0003, or 7. Place the cylinder head cover (A) on the cylinder head,
08718-0009) to the cam chain case contact areas (A). then slide the cover slightly back and forth to seat the
Install the component within 5 minutes of applying head cover gasket.
the liquid gasket. NOTE:

NOTE: e Wait at least 30 minutes before filing the engine
e Apply a 3.0 mm (0.118 in) diameter bead of liquid with oil

gasket to the chain case contact areas. e Do not run the engine for at least 3 hours after
o If you apply liquid gasket P/N 08718-0012, the installing the head cover

component must be installed within 4 minutes.
¢ If too much time has passed after applying the

liquid gasket, remove the old liquid gasket and

residue, then reapply new liquid gasket.

B
5 (36(.)1";:3";n)
8. Inspect the cover washer (B). Replace any washer that
A is damaged or deteriorated.

9. Tighten the bolts in three steps. In the final step,
torque all bolts, in sequence, to 10 N-m
(1.0 kgf-m, 7.2 Ibf-ft).

°)

PN

B

NN e

S)eis
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10. Connect the breather hose (A), and install the harness
holder (B).

6 1.0 mm

12 N-m A
(1.2 kgf-m, 8.7 ibf-ft) B

11. Install the eight ignition coils (see page 4-17).
12. Install the intake manifold (see page 9-5).

Cylinder Head Removal

NOTE:

°

—_

Use fender covers to avoid damaging painted
surfaces.

To avoid damage, unplug the wiring connectors
carefully while holding the connector portion.
Connect the HDS to the DLC (see step 2 on page 11-3),
and monitor ECT SENSOR 1. To avoid damaging the
cylinder head, wait until the engine coolant
temperature drops below 100 °F (38 °C) before
loosening the cylinder head bolts.

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

Keep the cam chain away from magnetic fields.

. Relieve the fuel pressure (see page 11-287).

. Drain the engine coolant {(see page 10-7).

Do the 12 volt battery removal procedure (see page
22-79).

Remove the air cleaner (see page 11-314).
Remove the intake manifold (see page 9-3).
Remove the eight ignition coils (see page 4-17).

Disconnect the following engine wire harness
connectors and wire harness clamps from the
cylinder head:

e Four injector connectors

e« ECT sensor 1 connector

« CMP sensor connector

e Secondary HO2S connector

o Rocker arm oil control solenoid connector

.Remove the harness holder, and disconnect the

breather hose (see step 3 on page 6-21).

(cont'd)
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Cylinder Head

Cylinder Head Removal (cont'd)

9. Remove the fuel pipe nut (A) and the fuel pipe clamp 11. Disconnect the upper radiator hose (A), the water
(B). bypass hose (B), and the heater hose (C).

> 2O,
=

o ORy
L~ Y /Q @

-~ | ’3/ .
\_

. .I' >,

L ASTq

12. Remove the drive belt (see page 10-15).

10. Remove the harness holder mounting bolts (A) and
the ground cable (B), then remove the harness holder
(C). 14. Remove the cylinder head cover (see page 6-21).

13. Remove the water pump (see page 10-6).

15. Remove the warm-up TWC (see page 11-320).
16. Remove the cam chain (see page 6-13).

17. Remove the cylinder head bolts. To prevent warpage,
loosen the bolts in sequence 1/3 turn at a time; repeat
the sequence until all bolts are loosened.

18. Remove the cylinder head.
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CMP Pulse Plate Removal and Installation

Removal
1. Remove the air cleaner (see page 11-314).
2. Remove the cylinder head cover (see page 6-21).

3. Remove the harness holder mounting bolts and the
ground cable, then remove the harness holder (see
step 10 on page 6-24).

4. Remove the cylinder head plug.

5. Hold the camshaft with a 27 mm open-end wrench,
then loosen the bolt.

6. Remove the CMP pulse plate (A).

{cont'd)
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Cylinder Head

CMP Puise Plate Removal and
Installation {cont'd)

installation

1. Instali the CMP pulse piate (A).

'i/f‘\"'/;\@:'

c
14 x 1.5 mm

34 N-m (3.5 kgf-m, 25 ibf-ft)

2. Hold the camshaft with a 27 mm open-end wrench
(B), then tighten the bolt (C).

3. Install the new cylinder head plug.

4. Install the harness holder and the ground cable (see
step 16 on page 6-45).

5. Install the cylinder head cover (see page 6-21).

6. Install the air cleaner (see page 11-314).
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Camshaft Sprocket Removal

NOTE: Keep the cam chain away from magnetic fields.
1. Remove the cylinder head cover (see page 6-21).

2. Make a reference mark (A) across the camshaft
sprocket and the cam chain.

3. Apply new engine oil to the slider surface of the cam
chain tensioner slider through the oil return hole in
the cylinder head.




IS

4. Remove the cylinder head plug. 7. Hold the camshaft with a 27 mm open-end wrench,
then remove the camshaft sprocket.

NOTE: Hang the cam chain with a wire.

5. Hold the crankshaft pulley, and set the socket wrench
{A) on the camshaft sprocket bolt.

6. Remove the maintenance bolit (B), and turn the
camshaft clockwise to compress the cam chain
tensioner, then install the 6 x 1.0 mm bolt (C) in the
bolt hole {D} in the engine block through the
maintenance hole and cam chain tensioner (E).

NOTE:

o The turning torque should not exceed 44 N-m
(4.5 kgf-m, 33 Ibf-ft) when turning the camshaft.

e Do not turn the camshaft counterclockwise.
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Cylinder Head

Camshaft Sprocket Installation

NOTE: Keep the cam chain away from magnsetic fields. 3. Apply new engine oil to the slider surface of the cam
chain tensioner slider through the oil return hole in

1. Install the cam chain to the camshaft sprocket by the cylinder head

aligning the reference mark (A}, then install the
camshaft sprocket on the camshaft.

2. Hold the camshaft with a 27 mm open-end wrench,
then tighten the bolt.

NOTE: Apply new engine oil to the bolt threads and

flange. 4. Hold the crankshaft pulley, and set the socket wrench

Specified Torque: 56 N-m (5.7 kgf-m, 41 Ibf-ft) (A) on the camshaft sprocket bolt.

&
Replace.
\c P
14 x1.25 mm

20 N-m (2.0 kgf-m, 14 Ibf-ft)

5. Turn the camshaft clockwise to compress the cam
chain tensioner, then remove the 6 x 1.0 mm bolt (B).
NOTE:

e The turning torque should not exceed 44 N'm
(4.5 kgf-m, 33 Ibf-ft) when turning the camshaft.

s Do not turn the camshaft counterclockwise.

6. Install the maintenance bolt (C) with a new washer
(D).
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7. Install the new cylinder head plug.

Replace.

8. Install the cylinder head cover {see page 6-21).

Cylinder Head Inspection for
Warpage

1. Remove the cylinder head (see page 6-23).
2. Inspect the camshaft (see page 6-34).

3. Check the cylinder head for warpage. Measure along
the edges, and three ways across the center:

Warpage
Standard (New): 0.07 mm (0.0028 in)
Service Limit: 0.08 mm {0.0031 in)

o If warpage is less than 0.08 mm (0.0031 in) cylinder
head resurfacing is not required.

o If warpage is between 0.08 mm (0.0031 in) and
0.2 mm (0.008 in), resurface the cylinder head.

¢ Maximum resurface limit is 0.2 mm (0.008 in) based
on a height of 120 mm (4.72 in).

Cylinder Head Height
Standard (New): 119.9—120.1 mm (4.720—4.728 in)

PRECISION STRAIGHT EDGE
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Cylinder Head

4. Remove the rocker arm assembly.

Rocker Arm Assembly Removal

1. Remove the camshaft sprocket (see page 6-26).

2. Loosen the rocker arm adjusting screws (A).

A

3. Remove the camshaft holder bolts. To prevent

damaging the camshaft, loosen the bolts in sequence

two turns at a time.
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Rocker Arm and Shaft Disassembly/Reassembly

NOTE:

Identify each part as it is removed so that each item can be reinstalled in their original location.

Remove the rocker shaft bolts before disassembling the rocker arms.

Inspect the rocker arm shaft and the rocker arms (see page 6-32).

If reused, the rocker arms must be installed in their original locations.

Bundle the rocker arms with rubber bands to keep them together as a set, and remove the bands after the rocker arms
have been installed.

Prior to reassembling, clean all the parts in solvent, dry them, and apply new engine oil to any contact points, the
bearing surfaces, and the lost motion.

Apply new engine oil to the threads of the rocker shaft bolts when installing them.

When replacing the rocker arm assembly, remove the fastening hardware from the new rocker arm assembly.

CAMSHAFT HOLDER BOLT
_ _ 8x1.25mm
&) S &€ 22 N-m (2.2 kgf-m, 16 Ibf-ft)
.
S ©& (&)
§ 6x1.0mm
s é 12 N-m {1.2 kgf-m, 8.9 Ibf-ft)
ROCKER SHAFT
BOLT
g &< |\1|§15 mm [ . o s e TR . |«——— ROCKER SHAFT

LOST MOTION

ROCKER SHAFT BOLT
8 x1.25 mm
20 N-m (2.0 kgf-m, 14 ibf-ft)

NO.5
CAMSHAFT
HOLDER

RUBBER BAND

INTAKE
EXHAUST PRIMARY and
NO. 1 NO. 2 NO.3 NO. 4 PRIMARY and SECONDARY
CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT  SECONDARY ROCKER ARM
HOLDER HOLDER HOLDER HOLDER gcs)ggfnré C\I?M ASSEMBLY

6-31




Cylinder Head

Rocker Arm and Shaft Inspectibn

1. Remove the rocker arm assembly (see page 6-30). 5. Measure the inside diameter of the rocker arm, and

. check it for an out-of-round condition.
2. Disassembile the rocker arm assembly (see page

6-31). Rocker Arm-to-Shaft Clearance
. . Standard (New): 0.017—0.045 mm
3. Measure the diameter of the shaft at the first rocker {0.00067—0.00177 in)
location. Service Limit:  0.08 mm (0.0031 in)

6. Repeat for all the rockers and both shafts. If the

4. Zero the gauge (A) to the shaft diameter. clearance is beyond the service limit, replace the
rocker shaft and all out of service limit rocker arms. If
any intake rocker arm needs replacement, replace all
four rocker arms as an assembly (intake primary and
secondary, exhaust primary and secondary).
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Rocker Arms

7. Inspect the rocker arm pistons (A). Push on them

manually. If they do not move smoothly, replace the
rocker arm set.

NOTE:

» Apply new engine oil to the rocker arm pistons
when reassembling.

» When reassembling the intake primary and exhaust
primary rocker arms (B), carefully apply air
pressure to the oil passage of the rocker arm.

8. Reassemble the rocker arm assembly (see page 6-31).

9. Install the rocker arm assembly {see page 6-43).

Camshaft Removal

1. Remove the air cleaner (see page 11-314).

2. Remove the intake manifold (see page 9-3).

3. Remove the cylinder head cover (see page 6-21).
4. Remove the camshaft sprocket (see page 6-26).

5. Remove the rocker arm assembly (see page 6-30).

6. Remove the camshatft.
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Cylinder Head

Camshaft Inspection

NOTE: Do not rotate the camshaft during inspection.
1. Remove the rocker arm assembly {see page 6-30).

2. Put the camshaft and camshaft holders on the
cylinder head, then tighten the bolts, in sequence, to
the specified torque.

Specified Torque

8 mm Bolts:

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

Apply new engine oil to the bolt threads and flange.
8 mm Bolts: @, ®

20 N-m (2.0 kgf-m, 14 ibf-ft)

Apply new engine cil to the bolt threads and flange.
6 mm Bolt: @

12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

Apply new engine oil to the bolt threads and flange.

3. Seat the camshaft by pushing it toward the rear of the
cylinder head.
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4. Zero the dial indicator against the end of the
camshaft. Push the camshaft back and forth, and read
the end play. If the end play is beyond the service
limit, replace the cylinder head and recheck. If it is still
beyond the service limit, replace the cylinder head. If
it is still beyond the service limit, replace the
camshaft.

Camshaft End Play

Standard (New): 0.05—0.15 mm
(0.0020—0.0059 in)
0.3 mm (0.012 in)

Service Limit:

5. Loosen the camshaft holder bolts two turns at a time
{see step 3 on page 6-30). Then remove the camshaft
holders from the cylinder head.

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

7. Clean the camshaft journal surfaces in the cylinder
head, then set the camshaft back in place. Place a
plastigage strip across each journal.

8. Install the camshaft holders, then tighten the bolts to
the specified torque as shown in step 2.



9. Remove the camshaft holders. Measure the widest 10. Check the total runout with the camshaft supported

part of plastigage on each journal: on V-blocks:
o If the camshaft-to-holder clearance is within limits, o If the total runout of the camshatft is within the
go to step 11. service limit, replace the cylinder head.
¢ If the camshaft-to-holder clearance is beyond the o If the total runout is beyond the service limit,
service limit and the camshaft has been replaced, replace the camshaft and recheck the oil clearance.
replace the cylinder head. If the oil clearance is still out of tolerance, replace
» If the camshaft-to-holder clearance is beyond the the cylinder head.
service limit and the camshaft has not been Camshaft Total Runout
replaced, go to step 10. Standard (New): 0.03 mm {0.0612 in) max.
Camshaft-to-Holder Gil Clearance Service Limit:  0.04 mm (0.0016 in)

Standard (New): 0.050—0.089 mm
(0.00197—0.00350 in)
Service Limit:  0.10 mm {0.0039 in)

11. Measure the cam lobe height.

Cam Lobe Height Standard (New):

INTAKE EXHAUST

PRI 29.700 mm 29.900 mm
(1.16929 in) (1.17716 in)

SEC 35.854 mm 35.470 mm
(1.41157 in) (1.39645 in)

PRI: Primary
SEC: Secondary

SEC PRI PRI SEC

EXHAUST INTAKE
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Cylinder Head

Valve, Spring, and Valve Seal Removal

Special Tools Required

7. Install the valve guide seal remover.
Valve Spring Compressor Attachment 07757-PJ1010A

ldentify the valves and the valve springs as they are
removed so that each item can be reinstalled in its
original position.

1. Remove the cylinder head (see page 6-23).
2. Remove the rocker arm assembly (see page 6-30).
3. Remove the camshaft (see page 6-33).

4. Using an appropriate-sized socket (A}, and a plastic

matllet (B), lightly tap the spring retainer to loosen the
valve cotters.

5. Install the valve spring compressor attachment and
the valve spring compressor. Compress the valve
spring, and remove the valve cotters.

07757-PJ1010A

9. Remove the valve spring seat.

6. Remove the valve spring compressor and the valve
spring compressor attachment, then remove the
spring retainer, the valve spring, and the valve.
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Valve Inspection

1. Remove the vaives (see page 6-36).
2. Measure the valve in these areas.

Intake Valve Dimensions

A Standard (New): 34.85—35.15 mm
(1.372—1.383 in)

B Standard (New): 117.50—118.30 mm
(4.626—4.657 in)

C Standard {New): 5.48—5.49 mm (0.2157—
0.2161 in)

C Service Limit:  5.45 mm (0.2146 in)

Exhaust Valve Dimensions

A Standard (New): 29.85—30.15 mm
(1.175—1.187 in)

B Standard (New): 117.60—118.40 mm
(4.630—4.661 in)

C Standard (New): 5.45—5.46 mm (0.2146—
0.2150 in)

C Service Limit: 5.42 mm (0.2134 in)

Valve Stem-to-Guide Clearance
Inspection

1. Remove the valves (see page 6-36).

2. Subtract the O.D. of the valve stem, measured with a

micrometer, from the I.D. of the valve guide,
measured with an inside micrometer or ball gauge.

Take the measurements in three places along the
valve stem and three places inside the valve guide.

The difference between the largest guide
measurement and the smallest stem measurement
should not exceed the service limit.

Intake Valve Stem-to-Guide Clearance

Standard (New): 0.020—0.050 mm
(0.00079—0.00197 in)

Service Limit: 0.08 mm (0.0031 in)

Exhaust Valve Stem-to-Guide Clearance

Standard (New): 0.050—0.080 mm
(0.00197—0.00315 in)

Service Limit: 0.11 mm (0.0043 in)
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Cylinder Head

Valve Guide Replacement

Special Tools Required
- Valve Guide Driver, 5.35 x 9.7 07742-0010100
. Valve Guide Reamer, 5.5 mm 07HAH-PJ7A100

1. Inspect valve stem-to-guide clearance {see page
6-37).

2. As illustrated below, use a commercially available
air-impact valve guide driver (A} modified to fit the
diameter of the valve guides. In most cases, the same
procedure can be done using the valve guide driver,
5.35 x 9.7 mm and a conventional hammer.

A 5.3 mm

{0.21in})

)
T3 bl

e 87 mm —=le— 57 mm

i

| (3.43in) |

=
{2.241n) i

10.8 mm
{0.42 in)

3. Select the proper replacement guides, and chill them
in the freezer section of a refrigerator for at least an
hour.

4. Use a hot plate or oven to evenly heat the cylinder
head to 300 °F (150 °C). Monitor the temperature with
a cooking thermometer. Do not get the head hotter
than 300 °F (150 °C); excessive heat may loosen the
valve seats.

5. Working from the camshaft side, use the valve driver
and an air hammer to drive the guide about 2 mm
(0.1 in} towards the combustion chamber. This will
knock off some of the carbon and make removal
easier, Hold the air hammer directly in line with the
valve guide to prevent damaging the driver. Wear
safety goggles or a face shield.
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6. Turn the head over, and drive the guide out toward
the camshaft side of the head.

)
07742-0010100 @

7. if a valve guide will not move, drill it out with an 8 mm
(5/16 in) bit, then try again.

NOTE: Drill guides only in extreme cases; you could
damage the cylinder head if the guide breaks.

8. Remove the new guide(s) from the freezer, one at a
time, as you need them.



9. Apply a thin coat of new engine oil to the outside of
the new valve guide. Install the guide from the
camshaft side of the head; use the valve guide driver
to drive the guide in to the specified instalied height
(A) of the guide (B). If you have all eight guides to do,
you may have to reheat the head.

Valve Guide Installed Height:
16.25—16.75 mm (0.6398—0.6594 in)

07742-0010100

10. Coat both the valve guide reamer, 5.5 mm and the
valve guide with cutting oil.

11. Rotate the reamer clockwise the full length of the
valve guide bore.

07HAH-PJ7A100

12. Continue to rotate the reamer clockwise while
removing it from the bore.

13. Thoroughly wash the guide in detergent and water to
remove any cutting residue.

14. Check the clearances with a valve {see page 6-37).
Verify that a valve slides in the intake and exhaust
valve guides without sticking.

15. Inspect the valve seating, if necessary renew the valve
seat using a valve seat cutter (see page 6-40).
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Cylinder Head

Valve Seat Reconditioning

1. Inspect the valve stem-to-guide clearance (see page
6-37). If the valve guides are worn, replace them (see
page 6-38) before cutting the valve seats.

2. Renew the valve seats in the cylinder head using a
valve seat cutter.

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

4. Bevel the upper and lower edges at the angles shown
the illustration. Check the width of the seat and adjust
accordingly.

30°
45°

60°

5. Make one more very light pass with the 45 ° cutter to
remove any possible burrs caused by the other
cutters.

Valve Seat Width

Intake:

Standard (New): 0.850—1.150 mm
(0.03346—0.04528 in)

Service Limit: 1.80 mm (0.0709 in)

Exhaust:
Standard (New): 1.250—1.550 mm
(0.04921—0.06102 in)

Service Limit: 2.00 mm (0.0787 in)
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6. After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound {(A) to the
valve face. Insert the valve in its original location in
the head, then lift it and snap it closed against the seat
several times.

e

A

7. The actual valve seating surface (B), as shown by the
blue compound, should be centered on the seat:

o Ifitis too high (closer to the valve stem), you must
make a second cut with the 60 ° cutter to move it
down, then one more cut with the 45 ° cutter to
restore seat width.

e ifitis too low {close to the valve edge), you must
make a second cut with the 30 ° cutter to move it up,
then make one more cut with the 45 ° cutter to
restore seat width.

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

8. Insert the intake and exhaust valves in the head, and
measure the valve stem installed height (A).

Intake Valve Stem Installed Height
Standard (New): 47.4—47.8 mm (1.866— 1.882 in)
Service Limit:  48.1 mm (1.894 in)

Exhaust Valve Stem Installed Height
Standard (New): 47.3—47.7 mm (1.862—1.878 in)
Service Limit:  48.0 mm (1.890 in)



a. If valve stem installed height is over the service limit,
replace the vaive and recheck. if it is still over the
service limit, replace the cylinder head; the valve seat
in the head is too deep.

Valve, Spring, and Valve Seal
Installation
Special Tools Required

- Stemn Seal Driver 07PAD-0010000
« Valve Spring Compressor Attachment 07757-PJ1010A

1. Coat the valve stems with new engine oil. Install the
valves in the valve guides.

2. Check that the valves move up and down smoothly.
3. Install the spring seats on the cylinder head.

4. Install the new valve seals (A} using the 5.5 mm side
of the stem seal driver (B).

NOTE: The exhaust valve seal (C) have a black spring
(D) and intake valve seal (E) have a white spring (F});
they are not interchangeable.

B
07PAD-0010000
NOTE: Use 5.5 mm side.

E c

5. Install the valve spring and the spring retainer. Place
the end of the vaive spring with closely wound coils
toward the cylinder head.

{cont'd)
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Cylinder Head

Valve, Spring, and Valve Seal Camshaft Installation
Installation (cont'd)
6. Install the valve spring compressor attachment and 1. Install the camshaft.

the valve spring compressor. Compress the spring,
and install the valve cotters.

07757-PJ1010A

2. Install the rocker arm assembly (see page 6-43).

7. Remove the valve spring compressor and the valve 3. Install the camshaft sprocket (see page 6-28).

spring compressor attachment. 4. Install the cylinder head cover (see page 6-21).
8. Lightly tap the end of each valve stem two or three 5. Install the intake manifold (see page 9-5).

times with a plastic mallet (A) to ensure proper .

seating of the valve and the valve cotters. Tap the 6. Install the air cleaner (see page 11-314).

valve stem only along its axis so you do not bend the

stem.

NOTE: Be sure to raise the head off the work bench so
the valve is not possibly damaged.
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Rocker Arm Assembly Installation Cylinder Head Installation

1. Reassembile the rocker arm assembly (see page 6-31). 1. Clean the cylinder head and the engine block surface.

2. Apply new engine oil to the camshaft lobes and 2. Install a new coolant separator (A) in the engine block
journals. whenever the engine block is replaced.

3. Install the rocker arm assembly.

3. Install the new cylinder head gasket (B) and the dowel
pins (C) on the engine block. Always use a new
cylinder head gasket.

4. Set the crankshaft to top dead center (TDC). Align the
TDC mark {A) on the crankshaft sprocket with the
pointer (B} on the oil pump.

4, Apply new engine oil to the bolt threads and flange.
Tighten each bolt two turns at a time in sequence.

Specified Torque

8 mm Bolts: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

8 mm Bolts: @, 20 N-m (2.0 kgf-m, 14 Ibf-ft)
6 mm Bolt: @ 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

5. Install the camshaft sprocket {see page 6-28).

6. Adjust the valve clearance (see page 6-9).

(cont'd)
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Cylinder Head

Cylinder Head Installation (cont'd)

5. Set the camshaft TDC. The "UP" mark (A) on the 9. Tighten all cylinder head bolts an additional 130 °.
camshaft sprocket should be at the top, and the TDC
grooves (B) on the camshaft sprocket should line up
with the top edge of the head.

130°

10. Install the cam chain {see page 6-15).
6. Install the cylinder head on the engine block. 11. Install the warm-up TWC (see page 11-320).

7. Apply new engine oil to the threads and flange of all 12. Install the cylinder head cover (see page 6-21).

eylinder head bolts. 13. Install the water pump (see page 10-6).

8. Torque the cylinder head bolts in sequence to 29 N-m
(3.0 kgf-m, 22 Ibf-ft) with a beam-type torque wrench if
possible. When using a preset-click-type torque 15. Connect the upper radiator hose (A), the water bypass
wrench, be sure to tighten siowly and do not hose (B), and the heater hose (C).
overtighten. If a bolt makes any noise while you are
torquing it, loosen the bolt and retighten it from the
first step.

14. Install the drive belt (see page 10-15).
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16. Install the harness holder {A) and the ground cable
{B).

17. Install the fuei pipe nut (A) and the fuel pipe clamp (B).

o \»4 BlR 2 J
< M

~ \\‘\‘i\\\x L, {(/

- Az \‘

Replace.

18. Install the breather hose and the harness holder (see
step 10 on page 6-23).
19. Connect the engine wire harness connectors, and
install the wire harness clamps to cylinder head:
e Four injector connectors
e ECT sensor 1 connector
¢ CMP sensor connector
e Secondary HO2S connector
o Rocker arm oil control solenoid connector

20. Install the eight ignition coils (see page 4-17).
21. Install the intake manifold (see page 9-5).
22. Install the air cleaner (see page 11-314).

23. After installation, check that all tubes, hoses, and
connectors are installed correctly.

24. Do the 12 volt battery installation procedure (see page
22-79).

25. Inspect for fuel leaks. Turn the ignition switch to
ON (Il) {do not operate the starter) so the fuel pump
runs for about 2 seconds and pressurizes the fuel line.
Repeat this operation three times, then check for fuel
leakage at any point in the fuel line.

26. Refill the radiator with engine coolant, and bleed the
air from the cooling system (see step 8 on page 10-8).

27. Do the CKP pattern clear/CKP pattern learn procedure
(see page 11-5).

28. Inspect the idle speed (see page 11-275).
29. Inspect the ignition timing (see page 4-16).
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Engine Block

Special Tools

Ref.No. Tool Number Description Qty
(O] 070AF-PWCO0110 Pilot Pin 1
@ 070AF-PWC0120 Insert Adjust 1
® 070AF-PWC0130 Pilot Collar, 0.D. 18 mm 1
® 07749-0010000 Driver Handle, 15 x 135L 1
® 07973-6570500 Piston Base 1
® 07973-6570600 Piston Base Spring 1
O] 07PAF-0010400 Piston Base Head 1
® 07PAF-0010500 Piston Base Head Insert 2
® 07PAF-0010700 insert Pin 1
aw 07ZAD-PNAA100 Qil Seal Driver Attachment, 96 mm 1
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Component Location Index

KNOCK SENSOR
Replacement, page 11-206

THRUST WASHERS

CRANKSHAFT

End Play, page 7-5
Runout, page 7-12
Out-of-Round, page 7-12
Removal, page 7-11
Installation, page 7-22

MAIN BEARINGS
Oil Clearance, page 7-6

Selection, page 7-7 CKP PULSE PLATE

Replacement, page 7-26

TRANSMISSION END
CRANKSHAFT OIL SEAL
{ Installation, step 24 on page 7-25
Installation-In Car, page 7-29
DOWEL PIN k N
|
BEARING CAP 5
BRIDGE a

DOWEL PIN

OIL PAN
Removal, page 7-9
installation, page 7-26

(cont'd)
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Engine Block

Component Location Index (cont'd)

PISTON RINGS
Replacement, page 7-18

PISTON
@ Removal, page 7-11
Measurement, page 7-13

End Play, page 7-56
PISTON PIN

Removal, page 7-16
Inspection, page 7-17
Installation, page 7-18

Piston Pin-to-Connecting Rod, page 7-16
Small End Measurement, page 7-17

Ql CONNECTING ROD

ENGINE BLOCK

Cylinder Bore Inspection, page 7-13
Warpage Inspection, page 7-13
Cylinder Bore Honing, page 7-15

BLOCK COVER

CONNECTING ROD BEARING
Qil Clearance, page 7-8
Selection, page 7-8

CONNECTING ROD
BEARING CAP

CONNECTING ROD BOLT
Inspection, page 7-22



Connecting Rod and Crankshaft End Play Inspection

—

. Remove the oil pump (see page 8-14).

Measure the connecting rod end play with a feeler
gauge {A) between the connecting rod (B) and the
crankshaft (C).

Connecting Rod End Play
Standard (New): 0.15—0.35 mm (0.0059 —0.0138 in)
Service Limit:  0.40 mm (0.0157 in)

. Iif the connecting rod end play is beyond the service

limit, install a new connecting rod, and recheck. If itis
still beyond the service limit, replace the crankshaft
{see page 7-11).

To check crankshaft end play, push the crankshaft
firmly away from the dial indicator by prying, and zero
the dial against the end of the crankshaft. Then pull
the crankshaft firmly back toward the indicator by
prying; the dial reading should not exceed the service
limit.

Crankshaft End Play

Standard (New): 0.10—0.35 mm (0.0039—0.0138 in)
Service Limit:  0.45 mm (0.0177 in)

5. If the end piay is beyond the service limit, replace the
thrust washers, and recheck. If it is still beyond the
service limit, replace the crankshaft (see page 7-11).
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Engine Block

Crankshaft Main Bearing Replacement

Main Bearing Clearance Inspection 6. Remove the bearing cap bridge and the bearings

1. Remove the bearing cap bridge and the bearing
halves (see page 7-11).

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

3. Place one strip of plastigage across each main
journal.

4. Reinstall the bearings and bearing cap bridge, then
torque the bearing cap bolts to 25 N-m (2.5 kgf-m,
18 Ibf-ft) in the proper sequence.

NOTE:

¢ Apply new engine oil to the bolt threads and
flanges.

o Do not rotate the crankshaft during inspection.

@ ® ) ® ®
5. Tighten the bearing cap bolts an additionat 40 °.

halves, and measure the widest part of the plastigage.

Main Bearing-to-Journal Oil Clearance
Standard (New): 0.018—0.036 mm
(0.00071—0.00142 in)
0.050 mm (0.00197 in)

Service Limit:

. If the plastigage measures too wide or too narrow,

remove the crankshaft, and remove the upper half of
the bearing. Install a new, complete bearing with the
same color code, and recheck the clearance. Do not
file, shim, or scrape the bearings or the caps to adjust
clearance.

. If the plastigage shows the clearance is still incorrect,

try the next larger or smaller bearing (the color listed
above or below that one), and check the clearance
again. If the proper clearance cannot be obtained by
using the appropriate larger or smaller bearings,
replace the crankshaft (see page 7-11) and start over.



Main Bearing Selection
Block Bore Code Location

Letters have been stamped on the end of the engine
block as a code for the size of each of the five main
journal bores.

Use them, and the numbers or bars stamped on the
crankshaft (codes for main journal size), to choose the
correct bearings. If the codes are indecipherable
because of an accumulated of dirt and dust, do not scrub
them with a wire brush or scraper. Clean them only with
solvent or detergent.

No. 1 JOURNAL
{Pulley end)

No. 5 JOURNAL
{Transmission end}

Bearing —— » Larger block bore
Identification
A B C D
Color code is on the
edge of the bearing —p Smaller bearing (Thicker)
1 Red Pink Yellow | Green
2 Pink Yeliow | Green | Brown
3 Yeliow | Green | Brown | Black
4 v Green | Brown | Black Blue
Smaller Smaller
main bearing

journal  (Thicker)

Main Journal Code Location

/ [A[ATA[A ==
\__}/

No. 5 JOURNAL No. 1 JOURNAL
(Transmission end) (Pulley end)



Engine Block

Connecting Rod Bearing Replacement

Connecting Rod Bearing Clearance Inspection

1. To check connecting rod bearing-to-journal oil
clearance, remove the bearing cap bridge (see page
7-11).

2. Remove the connecting rod cap and the bearing half.

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

4. Place one strip of plastigage across the connecting
rod journal.

5. Reinstall the bearing half and the connecting rod cap,
then torque the connecting rod bolts to 9.8 N-m (1.0
kgf-m, 7.2 ibf-ft) +90 °.

NOTE:

e Apply new engine oil to the bolt threads and
flanges.

o Do not rotate the crankshaft during inspection.

6. Remove the connecting rod cap and the bearing half,
and measure the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance
Standard (New): 0.026—0.044 mm {0.00102—
0.00173 in)

0.050 mm (0.00197 in)

Service Limit:

7. If the plastigage measures too wide or too narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code, and
recheck the clearance. Do not file, shim, or scrape the
bearings or the caps to adjust clearance.

8. If the plastigage shows the clearance is still incorrect,
try the next larger or smaller bearing (the color listed
above or below that one), and check the clearance
again. If the proper clearance cannot be obtained by
using the appropriate larger or smaller bearing,
replace the crankshaft (see page 7-11) and start over.
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Connecting Rod Bearing Selection

Each connecting rod falls into one of four tolerance
ranges {from 0 to 0.024 mm (0.0009 in), in 0.006 mm
{0.0002 in) increments) depending on the size of its big
end bore.

It's then stamped with a number or bar (1, 2, 3, or 4)
indicating the range. You may find any combination of 1,
2, 3,0r4in any engine.

Big End Bore Size: 43.0 mm (1.693 in)

Inspect each connecting rod for cracks and heat
damage.

Connecting Rod Big End Bore Code Locations

Numbers or bars have been stamped on the side of each
connecting rod as a code for the size of the big end. Use
them, and the letters or bars stamped on the crank
(codes for rod journal sizej}, to choose the correct
bearings. If the codes are indecipherable because of an
accumulation of dirt and dust, do not scrub them with a
wire brush or scraper. Clean them only with solvent or
detergent.

Half of the number or bar is
stamped on the connecting rod
and the other half is

stamped on the rod cap.



Bearing ~———————p» Larger big rod bore
I

Identification 1
1 2 | 3 . 4
Color code is on the ! -
edge of the bearing - Smaller bearing (Thicker)
|
A White | Red | Pink | Yellow
B Red Pink Yellow | Green
C Pink Yellow | Green | Brown
D Yeliow | Green | Brown | Black
v v
Smaller Smaller
rod bearing

journal (Thicker)

Connecting Rod Journal Code Location

2272[2[2
//,mmmms
\—/

No. 1 JOURNAL

No. 4 JOURNAL
(Pulley end)

{Transmission end)

Qil Pan Removal

1. If the engine is already out of the vehicle, go to step 7.
2. Remove the splash shield (see page 20-160).

3. Drain the engine oil (see page 8-10).

4. Remove the drive belt (see page 10-15).

5. Remove the driveshaft heat shield (see step 35 on
page 5-5).

6. Rernove the A/C compressor without disconnecting
the A/C hoses (see step 37 on page 5-6).

7. Remove the dipstick, then remove the dipstick tube.

A

8. Remove the CKP sensor cover (A), then disconnect
the CKP sensor connector (B).

{cont'd)
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Engine Block

Oil Pan Removal (cont'd)

9. Remove the transmission mounting bolts.

10. Remove the oil pan bolts. Note the bolt locations by

their size.
@
(@] ®
® ] @
€O N

D

S
©¥/8@/ <

7-10

11. Using a flat blade screwdriver, separate the oil pan
from the engine block in the places shown.

12. Remove the oil pan.

NOTE: Lower the oil pan carefully so as not to damage
the IMA motor rotor position sensor.



Crankshaft and Piston Removal

1. Remove the engine/IMA motor/transmission
assembly (see page 5-3).

2. Remove the transmission {see page 14-148).

3. Remove the IMA motor rotor (see page 12-198), the
IMA motor housing (see page 12-201)}, and the IMA
motor rotor position sensor (see page 12-202).

4. Remove the CKP sensor cover {(A), then disconnect
the CKP sensor connector (B).

5. Remove the harness cover (C).
6. Remove the oil pan (see page 7-9).
7.Remove the oil pump (see page 8-14).

8. Remove the cyiinder head (see page 6-23).

9. Remove the bearing cap bolts. To prevent warpage,
loosen the bolts in sequence 1/3 turn at a time; repeat
the sequence until all bolts are loosened.

© @ ®

R

@ ® @
10. Remove the bearing cap bridge.

11. Remove the connecting rod caps/bearings. Keep all
caps/bearings in order.

12. Lift crankshaft (A) out of the engine block, being
careful not to damage the journals and the CKP pulse
plate (B).

13. Remove the CKP pulse plate.

14. Remove the upper bearing halves from the
connecting rods, and set them aside with their
respective caps.

(cont'd)
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Engine Block

Crankshaft and Piston Removal
(cont'd)

15. If you can feel a ridge of metal or hard carbon around
the top of each cylinder, remove it with a ridge reamer
{A). Follow the reamer manufacturer's instructions. If
the ridge is not removed, it may damage the pistons
as they are pushed out.

16. Use the wooden handle of a hammer (A) to drive out
the piston/connecting rod assembly (B). Take care not
to damage the cylinder with the connecting rod.

4

17. Reinstall the bearing cap bridge and the bearings on
the engine block in the proper order.

18. Reinstall the connecting rod bearings and the caps
after removing each piston/connecting rod assembly.

19. Mark each piston/connecting rod assembly with its
cylinder number to make sure they are reused in
original order.

NOTE: The existing number on the connecting rod
does not indicate its position in the engineg, it indicates
the rod bore size.
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Crankshaft Inspection

Qut-of-Round and Taper

1. Remove the crankshaft from the engine block (see
page 7-11).

2. Clean the crankshaft oil passages with pipe cleaners
or a suitable brush.

3. Clean the keyway slot and threaded holes for
damage.

4. Measure the out-of-round at the middie of each rod
and the main journal in two places. The difference
between measurements on each journal must not be
more than the service limit.

Journal Qut-of-Round
Standard (New): 0.005 mm {0.00020 in) max.
0.010 mm (0.00039 in)

Service Limit:

5. Measure the taper at the edges of each rod and the
main journal. The difference between measurements
on each journal must not be more than the service
limit.

Journai Taper
Standard {New): 0.005 mm (0.00020 in} max.
Service Limit:  0.070 mm (0.00039 in}



Straightness
6. Place the V-blocks on a flat surface.

7. Check the total runout with the crankshaft supported
on V-blocks.

8. Measure the runout on all of the main journals. Rotate
the crankshaft two complete revolutions. The
difference between measurements on each journal
must not be more than the service limit.

" Crankshaft Total Runout
Standard {New): 0.030 mm {0.00118 in) max.
Service Limit:  0.040 mm (0.00157 in)

Block and Piston Inspection

1. Remove the crankshaft and the pistons (see page
7-11).

2. Check the piston for distortion or cracks.

3. Measure the piston skirt diameter (A) at a point 16 mm
{(0.63 in) from the bottom of the skirt.

Piston Diameter

Standard (New): 72.969—72.979 mm
(2.87279—2.87318 in)

Service Limit: 72.967 mm {2.87271 in)

Oversize Piston Diameter
0.25: 73.219—73.229 mm
{2.8826—2.8830 in)

16 mm
{0.63 in)

(cont'd)
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Engine Block

Block and Piston Inspection (cont'd)

4, Measure wear and taper in direction Y at three levels 6. Check the top of the engine block for warpage.
in each cylinder as shown. If measurements in any Measure along the edges and across the center as
cylinder are beyond the oversize bore service limit, shown.
eplace e e sk o gne OSSO 56 | nine lock Warpage
! : Standard (New): 0.07 mm (0.0028 in) max.
Cylinder Bore Size Service Limit:  0.10 mm (0.0039 in)

Standard (New): 73.000—73.015 mm
{2.87401—2.87460 in)
Service Limit: 73.065 mm (2.87657 in)

Oversize
0.25: 73.250—73.265 mm
(2.8839—2.8844 in)

Reboring limit: 0.25 mm (0.0098 in) max.

Bore Taper
Limit: (Difference between first and third
measurement) 0.05 mm (0.0020 in)

PRECISION STRAIGHT EDGE

10 mm °

(0.39 in})

50 mm
(1.96 in)

110 mm L
(4.33in)

P L

5. Scored or scratched cylinder bore must be honed.
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7. Calculate the difference between the cylinder bore
diameter and the piston diameter. If the clearance is
near or exceeds the service limit, inspect the piston
and the engine block for excessive wear.

Piston-to-Cylinder Clearance
Standard (New): 0.021—0.046 mm
(0.00083—0.00181 in)

Service Limit; 0.05 mm {0.0020 in)

- SERVICE LIMIT
0.05 mm (0.0020 in)

1 1

Cylinder Bore Honing

1. Measure the cylinder bores (see page 7-13).

If the engine block is to be reused, hone the cylinders
and remeasure the bores. Only scored or scratched
cylinder bore must be honed.

2. Hone the cylinder bores with honing oil and a fine
(400 grit) stone in a 60 degree crosshatch pattern (A).

NOTE:
e Use only a rigid hone with 400 grit or finer stone,
such as Sunnen, Ammco, or equivalent.

e Do not use stones that are worn or broken.

o . e
eete st =
SILTCEEETETETS

S
foSetes

0:0:;:‘:%’ f SSS5S

=

0000?0 5 ‘

ot et et e st e

“og’w:&ooo’ <> 60°

SIETSTIIEIIIIEIEL
%’0‘0’0‘0’0’0‘0"‘ e
e s e e o s e,
SECECETHLS

3. When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the cylinder
bores with hot soapy water, then dry and oil them
immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute the
grit on the cylinder walls.

4. If scoring or scratches are still present in the cylinder
bores after honing to the service limit, rebore the
engine block. Some light vertical scoring and
scratching is acceptable if it is not deep enough to
catch your fingernail and does not run the full length
of the bore.
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Engine Block

Piston, Pin, and Connecting Rod Replacement

Special Tools Required 3. Assemble and adjust the length of the insert pin and
« Piston Base Head 07PAF-0010400 the insert adjust to 57 mm (2.2 in).

- Piston Base Head Insert 07PAF-0010500

- Insert Pin 07PAF-0010700 57 mm (2.2 in)

- Pilot Pin 070AF-PWC0110
. Insert Adjust 070AF-PWC0120

- Pilot Collar, 0.D. 18 mm 070AF-PWC0130
- Piston Base 07973-6570500 | d
« Piston Base Spring 07973-6570600 —
Disassembly
1. Assemble the special tool as shown. 07PAF-0010700 070AF-PWC0120
— 4. With the arrow on top of the piston pointing up, place
07PAF-0010400 ~ 070AF-PWC0110

the piston assembly (A) on the piston base head (B).
Be sure you position the recessed flat area of the
piston against the piston base head insert (C) as
shown.

- /@E“

07973-6570500

=]

AN

07973-6570600

2. Temporarily install the pilot collar, O. D. 18 mm over
the pilot pin (A), and adjust the piston base head
insert as shown, then tighten the screws {B). Remove
the pilot collar.

070AF-PWC0130 07PAF-0010500

5. Press the pin (D) out with the insert pin and the insert
adjust (E), the pilot collar (F), and a hydraulic press.
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inspection

NOTE: Inspect the piston, the piston pin, and the

connecting rod when they are at room temperature.

1. Measure the diameter of the piston pin.

Piston Pin Diameter
Standard (New}): 17.996—18.000 mm
{0.70850—0.70866 in)

2. Zero the dial indicator to the piston pin diameter.

3. Check the difference between the piston pin diameter
and the piston pin hole diameter in the piston.

Piston Pin-to-Piston Clearance
Standard (New): 0.010—0.077 mm
{0.00039—0.00067 in)

4. Measure the piston pin-to-connecting rod clearance.

Piston Pin-to-Connecting Rod Interference
Standard (New): 0.018—0.036 mm
(0.00075—0.00142 in)

{cont'd)
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Engine Block

Piston, Pin, and Connecting Rod
Replacement (cont'd)

Reassembly

1. Assemble the piston and the connecting rod with the
arrow (A) and the embossed mark {B) on the same
side.

2.insert the pilot collar (A) into the piston and the
connecting rod.

— o I

] f

|
H - 57 mm

[

I

3. With the arrow on top of the piston and the embossed
mark on the connecting rod facing up, place the
piston assembly (B) on the piston base head (C). Be
sure you position the recessed flat area of the piston
against the area of the piston base head insert (D) as
shown.

4. Press the pin (E) in with the insert pin and the insert
adjust (F) and a hydraulic press.

7-18

Piston Ring Replacement

1. Remove the piston from the engine block (see page
7-11).

2. Using a ring expander (A), remove the old piston
rings (B).

3. Clean all the ring grooves thoroughly with a
squared-off broken ring, or a ring groove cleaner with
a blade to fit the piston grooves. File down the blade,
if necessary. The top and second ring grooves are
1.0 mm (0.04 in) wide, and the oil ring groove is
2.0 mm (0.08 in) wide. Do not use a wire brush to
clean the ring grooves, or cut the ring grooves deeper
with the cleaning tool.

NOTE: If the piston is to be separated from the
connecting rod, do not install new rings yet.



3,

4. Using a piston, push a new ring (A) into the cylinder
bore 15—20 mm (0.6—0.8 in) from the bottom.

15-20 mm (0.6-0.8 in)

5. Measure the piston ring end-gap (B) with a feeler

gauge:

o If the gap is too smali, check to see if you have the
proper rings for your engine.

o If the gap is too large, recheck the cylinder bore
diameter against the wear limits (see page 7-13).
If the bore is over the service limit, the engine block
must be rebored.

Piston Ring End-Gap

Top Ring:

Standard (New): 0.15—0.30 mm
(0.0059—0.0118 in)

Service Limit: 0.60 mm {0.0236 in)

Second Ring:
Standard (New): 0.30—0.42 mm
(0.0118—0.0165 in)

Service Limit: 0.65 mm (0.0256 in})

Oil Ring:
Standard (New): 0.20—0.70 mm
(0.0079—0.0276 in)

Service Limit; 0.80 mm (0.0315 in)

6. Install the rings as shown. The top ring (A) has a R
mark, and the second ring (B) has a 2R mark. The
manufacturing marks (C) must face upward.

(cont'd)
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Engine Block

Piston Ring Replacement (cont'd)

7. After installing a new set of rings, measure the
ring-to-groove clearances:

Top Ring Clearance

Standard (New): 0.065—0.090 mm
(0.00256 —0.00354 in)
0.15 mm {0.0059 in)

Second Ring Clearance

Standard (New): 0.030—0.055 mm
(0.00118—0.00217 in)
0.12 mm (0.0047 in)

Service Limit;

Service Limit:

8. Rotate the rings in their grooves to make sure they do
not bind.

9. Position the ring end gaps as shown:

About 90 °

OIL RING GAP
(UPPER) -

SECOND RING GAP

About 45 °

TOP RING GAP and OIL RING GAP

SPACER RING GAP (LOWER)
PISTON PIN
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Piston Installation

If the Crankshaft is Ailready Installed

1. Set the crankshaft to bottom dead center (BDC) for
each cylinder as its piston is installed.

2. Apply new engine oil to the piston, inside of the ring
compressor, and the cylinder bore, then attach the
ring compressor to the piston/connecting rod
assembly.

3. Position the piston/connecting rod assembly with the
arrow (A) facing the cam chain side of the engine
block.

4. Position the piston/connecting rod assembly in the
cylinder, and tap it in using the wooden handle of a
hammer (A).

Maintain downward force on the ring compressor (B)
to prevent the rings from expanding before entering
the cylinder bore.




5. Stop after the ring compressor pops free, and check
the connecting rod-to-rod journal alignment before
pushing the piston into place.

6. Check the connecting rod bearing clearance with
plastigage (see page 7-8).

7. Inspect the connecting rod bolts (see page 7-22).

8. Apply new engine oil to the bolt threads, then install
the rod caps with bearings. Torque the bolts to
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft).

9, Tighten the connecting rod bolts an additional 90 °.

NOTE: Remove the connecting rod bolt if you
tightened it beyond the specified angle, and go back
to step 7 of the procedure. Do not loosen it back to the
specified angle.

If the Crankshaft is Not Installed

1. Remove the connecting rod caps, then install the ring
compressor, and check that the bearing is securely in
place.

2. Apply new engine oil to the piston, inside of the ring
compressor, and the cylinder bore, then attach the
ring compressor to the piston/connecting rod
assembly.

3. Position the piston/connecting rod assembly with the
arrow (A) facing the cam chain side of the engine
block.

4. Position the piston/connecting rod assembly in the
cylinder, and tap it in using the wooden handle of a
hammer (A).

Maintain downward force on the ring compressor (B)
to prevent the rings from expanding before entering
the cylinder bore.

5. Position all pistons at top dead center (TDC).
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Engine Block

Connecting Rod Bolt Inspection

1. Measure the diameter of each connecting rod boit at
point A and point B with a micrometer.

30 mm (1.18 in)

> A
|

&l

15 mm (0.59 in)

2. Calculate the difference in diameter between point A
and point B.

Point A—Point B = Difference in Diameter

Difference in Diameter:
Specification: 0—0.05 mm
{0—0.002 in)

3. lf the difference in diameter is out of tolerance,
replace the connecting rod bolt.
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Crankshaft installation

Special Tools Required
- Driver Handle, 15 x 135L 07749-0010000
- Qil Seal Driver Attachment, 96 mm 07ZAD-PNAA100

1. Check the main bearing clearance with plastigage
(see page 7-6).

2. Check the connecting rod bearing clearance with
plastigage (see page 7-8).

3. Install the bearing halves in the engine block and the
connecting rods.

4. Apply new engine oil to the main bearings and the rod
bearings.

5. Install the CKP pulse plate {A) on the crankshaft (B);
face the marked side (C) toward the transmission, and
align the tab (D) on the CKP pulse plate with the
groove (E) on the crankshaft.

8x 1.0 mm
1

1.
9 N-m (1.9 kgf-m, 14 Ibfft)

6. Hold the crankshaft so rod journal No. 2 and rod
journal No. 3 are straight up, and lower the crankshaft
into the engine block.



e

7. Apply new engine oil to the side with the thrust
washer groove. Install the thrust washers (A) in the

No. 4 journal.

8. Inspect the connecting rod bolts (see page 7-22).

9. Apply new engine oil to the threads and flanges of the
connecting rod bolts.

10. Seat the rod journals into connecting rod No. 1 and
the connecting rod No. 4. Line up the mark (A) on the
connecting rod and cap, then install the caps and the
bolts finger-tight.

11. Rotate the crankshaft clockwise, and seat the journals
into connecting rod No. 2 and connecting rod No. 3.
Line up the mark on the connecting rod and the cap,
then install the caps and the bolts finger-tight.

12. Torque the connecting rod bolts to 9.8 N-m {1.0 kgf-m,

an

\ .

i

13. Tighten the connecting rod bolts an additional 90 °.

920°

)

NOTE: Remove the connecting rod bolt if you
tightened it beyond the specified angle, and go back
to step 8 of the procedure. Do not loosen it back to the

specified angle.

14. Remove all of the old liquid gasket from the bearing
cap bridge mating surfaces the bolts, and the bolt
holes. '

15. Clean and dry the bearing cap bridge mating surfaces.

(cont'd)
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Engine Block

Crankshaft Installation (cont'd)

16. Apply liquid gasket (P/N 08717-0004, 08718-0003, or 19. Torque the bearing cap bolts in sequence to 25 N-m
08718-0009) to the engine block mating surface of the (2.5 kgf-m, 18 Ibf-ft).
bearing cap bridge. instali the component within 5
minutes of applying the liquid gasket. ® @ ®
NOTE:

e Apply a 2.5 mm (0.098 in) diameter bead of liquid
gasket along the broken line (A).

o If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

¢ If too much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

12 mm
(0.47 in)

20. Tighten the bearing cap bolts an additional 40 °.

40 °

2.5 mm
{0.098 in)

17. Put the bearing cap bridge on the engine block.

18. Apply new engine oil to the threads of the bearing cap
bolts.

21. Clean the excess liguid gasket off the engine block.
22. Clean and dry the crankshaft oil seal housing.

23. Apply a light coat of new engine oil to the lip of the
crankshaft oil seal.
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3

24. Use the driver handle, 15 x 135L, and the oil seal
driver attachment, 96 mm, to drive a new crankshaft
oil seal squarely into the block to the specified
installed height.

07748-0010000

07ZAD-PNAA100

25. Measure the distance between the cylinder block {A)
and the oil seal (B).

Oil Seal Installed Height:
0.2—1.2 mm (0.008—0.047 in)

e 0,2—1.2 mm
Lj {0.008—0.047 in)

\A

.\B

)7

26. Install the cylinder head (see page 6-43).
27. Install the oil pump (see page 8-16).
28. Install the oil pan (see page 7-26).

29. Install the cam chain {(see page 6-15).

30. Connect the CKP sensor connector (A}, then install the
CKP sensor cover (B).

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

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

31. Install the harness cover (C).

32. Install the IMA motor rotor position sensor (see page
12-202), the IMA motor housing (see page 12-201),
and the IMA motor rotor (see page 12-198).

33. Install the transmission (see page 14-155).

34. Install the engine/tMA motor/transmission assembly
(see page 5-9).

NOTE: When any crankshaft or connecting rod
bearing is replaced, run the engine at idle until it
reaches normal operating temperature, then continue
to run it for about 15 minutes.
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Engine Block

CKP Pulse Plate Replacement

1. Remove the crankshaft from the engine block (see
page 7-11).

2. Remove the CKP pulse plate (A).

NOTE: Be careful not to damage the journals and the
CKP puise plate.

8x mm
1

1.0
9 N-m (1.9 kgf-m, 14 Ibf-ft)

3. Instali the CKP pulse plate on the crankshaft (B); face
the marked side (C) toward the transmission, and
align the tab (D) on the CKP pulse plate with the
groove (E} on the crankshaft.

4, Install the crankshaft {see page 7-22).

7-26

Oil Pan Installation

1. Remove all of the old liquid gasket from the oil pan
mating surfaces, the bolts, and the bolt holes.

2. Ciean and dry the oil pan mating surfaces and the
O-ring groove.

3. Install the new oil pan gasket (A), the new O-ring (B),
and the dowel pins (C) on the oil pan.

A
Replace.

Replace.



]

4, Apply liquid gasket (P/N 08717-0004, 08718-0003, or 5. Install the oil pan.
08718-0009) to the engine block mating surface of the

oil pan and to the inside edge of the bolt holes. install NOT'_E: .
the component within 5 minutes of applying the liquid ¢ Raise the oil pan carefully so as not to damage the
gasket. IMA motor rotor position sensor.

_ e Wait at least 30 minutes before filling the engine
NOTE: with oil.

e Apply a 2.5 mm (0.098 in} diameter bead of liquid
gasket along the broken line (A).

¢ Apply a 5.0 mm (0.197 in) diameter bead of liquid
gasket to the shaded area (B).

e Apply a 3.0 mm (0.118 in) diameter bead of liquid
gasket to the broken line (C).

o If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

¢ If too much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

e Do not run the engine for at least 3 hours after
installing the oil pan.

o Make sure to install the bolts in the correct locations
according to size.

15 mm (0.59 in}

A: 2.5 mm {(0.098 in)
B: 5.0 mm (0.197 in)
C: 3.0 mm {0.118 in)

{cont'd)
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Engine Block

Oil Pan Installation (cont'd)

6. Tighten the bolts in three steps. Wipe off the excess
liquid gasket from crankshaft pulley end and the drive .
plate end.

Specified torque
@ 24 N-m (2.4 kgf-m, 17 Ibf-ft)
@—: 12 N'm (1.2 kgf-m, 8.8 Ibf-ft)

© O ® ® ® O ®

® O) O, ®@
7. Install the transmission mounting bolts.

12x1.25 mm
64 N-m (6.5 kgf-m, 47 Ibf-ft}

7-28

8. Connect the CKP sensor connector (A), then instali the
CKP sensor cover (B).

10 N-m
(1.0 kgf-m, 7.2 Ibf-ft)

9. Instali the dipstick tube {A) with a new O-ring (B), then
install the dipstick.

12 N-m (1.2 kgf-m, 8.8 Ibf-ft}

10. If the engine is still in the vehicle, do steps 11 through
15,

Replace.

11. Install the A/C compressor (see step 31 on page 5-13).

12. Install the driveshaft heat shield (see step 26 on page
5-13).

13. Install the drive belt (see page 10-15).
14. Install the splash shield (see page 20-160).

15. Refill the engine with engine oil {see step 6 on page
8-10).



Transmission End Crankshaft Oil Seal Installation - In Car

Special Tools Required
- Driver Handle, 15 x 1351 07749-0010000
- Oil Seal Driver Attachment, 96 mm 07ZAD-PNAA100

1. Remove the transmission (see page 14-148).

2. Remove the IMA motor rotor {see page 12-198), the
IMA motor housing (see page 12-201), and the IMA
motor rotor position sensor (see page 12-202).

3. Clean and dry the crankshaft oil seal housing.

4. Apply a light coat of new engine oil of the crankshaft
oil seal.

5. Use the driver handle, 15 x 135L, and the oil seal
driver attachment, 96 mm, to drive a new crankshaft
oil seal squarely into the block to the specified
installed height.

07743-0010000

07ZAD-PNAAT00

6. Measure the distance between the cylinder block (A)

and the oil seal (B).

Qil Seal Installed Height:
0.2—1.2 mm (0.008—0.047 in)

0.2—1.2mm
{0.008—0.047 in)

it

7. Install the IMA motor rotor position sensor (see page

12-202), the IMA motor housing {see page 12-201),
and the IMA motor rotor (see page 12-198).

8. Install the transmission (see page 14-155).
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Engine Block

Drain Bolt/Sealing Bolt Installation

NOTE: When installing the drain bolt and/or sealing bolt,
always use a new washer.

28 x 1.0 mm 24x 1.5 mm

78 N-m 54 N-m
(8.0 kgf-m, 58 Ibf-ft)

{5.5 kgf-m, 40 Ibf-ft)

41 Replace.

Replace.

24 x 1.5 mm
54 N-m {5.5 kgf-m, 40 Ibf-ft)

7-30

Block Cover Removal and
Installation
1. Remove the block cover (A).

12 x 1.25 mm

64 N'm

(6.5 kgf-m, 47 Ibf-ft)

/
N /
\\\
/)
/
10 X 1.25 mm A
44 N'-m

(4.5 kgf-m, 33 Ibf-ft)
2. Install the block cover in the reverse order of removal.
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Engine Lubrication

Special Tools

Ref.No. Tool Number Description Qty
) 07AAK-SNAABOO Support Eyelet 1
@ 07HAA-PJ70101 Qil Filter Wrench 1




Component Location Index

OIL FILTER FEED PIPE
Replacement, page 8-12

CKP SENSOR
Replacement, page 11-205

DRAIN BOLT

OIL PAN
Removal, page 7-9
Installation, page 7-26

OIL FILTER
Replacement, page 8-11

DIPSTICK
TUBE

OIL PAN

GASKET OIL SCREEN

GASKET

OIL PUMP
Overhaul, page 8-13

OIL PRESSURE SWITCH
Removal/Installation, page 8-16 Circuit Diagram, page 8-5
Test, page 8-8
Replacement, page 8-8

QOil Pressure Test, page 8-9
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Engine Lubrication

Symptom Troubleshooting Index

Symptom

Diagnostic procedure

Also check for

Excessive engine oil consumption

1. Verify that the engine oil filler cap, oil drain bolt,
and the oil filter are tight.

2. Check for oil leaks.

3. Check for worn valve guide(s) (see page 6-37) or
worn valve stem seal(s). (see page 6-37)

4. Check for damaged or worn piston ring(s) (see
page 7-18).

5. Check for damaged or worn engine internal parts
{cylinder wall, pistons, etc.) {see page 7-13).

Check the
maintenance
records, worn out
engine oil will burn
off at a higher rate

l.ow oil pressure indicator does not
come on with the ignition switch in
ON (I

1. Do the low oil pressure indicator circuit
troubleshooting (Open) (see page 8-6).
2. Test the oil pressure switch (see page 8-8).

An open in the wire
between the PCM
and the oil
pressure switch

Low oil pressure indicator stays on

1. Check the engine oil ievel (see page 8-9).
2. Do the low oil pressure indicator circuit
troubleshooting (Short) (see page 8-7).

A wire shorted to
ground between
the PCM and the oil
pressure switch




Low Qil Pressure Indicator Circuit Diagram

=naua. i CANLINE
BATTERY TERMINAL UNDER-DASH
FUSE BOX FUSE/RELAY BOX IGNITION SWITCH
BATTERY No. 1 {100A) T.9 No. 60 {50A} Er] 3/ BAT
@ N WHT. oD WHT. &
6
W1
YEL

No, 22

{7. BA)

Qs

LTBLU

GAUGE CONTROL MODULE 15

20
; 19 CPU
H I
‘ ; (2
H : DRIVER
L o )
: : LOW OIL.
H h PRESSURE
: : INDICATOR
H
: !

WHT RED
: ;
; ;
1+ A36 T A37 PCM
CANH ] CANL
5V
§ A
12v
l OPSW
B7
YEL/RED

‘;}.

C:]‘ OIlL. PRESSURE SWITCH

1) {Closed : Low or Lost pressure)
{Open : Normal pressure)



Engine Lubrication

Low Oil Pressure Indicator Circuit Troubleshooting (Open)

1. Connect the HDS to the DLC (see step 2 on page 11-3).

2. Turn the ignition switch to ON (ll).

3. Make sure the HDS communicates with the vehicle
and the PCM. If it does not communicate,
troubleshoot the DLC circuit {see page 11-190).

4. Check for DTCs (see page 11-3). If a DTC is present,
diagnose, and repair the cause before continuing with
this test.

5. Turn the ignition switch to ON (I}, and check the OIL
PRESSURE SWITCH in the DATA LIST with the HDS.

Is ON indicated?

YES-Replace the gauge control module (see page
22-314).R

NC-Go to step 6.
6. Turn the ignition switch to LOCK (0).
7. Check the oil pressure switch (see page 8-8).
Is the oil pressure switch OK?
YES-Go to step 8.
NO-Replace the oil pressure switch (see page 8-8).H

8. Turn the ignition switch to ON (Il}, and jump the SCS
line with the HDS, then turn the ignition switch to
LOCK (0).

NOTE: This step must be done to protect the PCM
from damage.

9. Disconnect PCM connector B (44P)} and the oil
pressure switch connector.

8-6

10. Check for continuity between PCM connector terminal
B7 and the oil pressure switch connector.

OIL PRESSURE PCM CONNECTOR B {44P)
SWITCH CONNECTOR
) OPSW
@ (YEL/RED)
OPSW e —— i E—
{YEL/RED) 172]3]4Te6]7
— " Tiol N2[i3alislel17] Tis] ®
[ o
Wire side of 28/26]30{3132] /34
female terminal |36 U_L_ﬂl‘*_Zu@ |44]

Terminal side of female terminals

Is there continuity?

YES-Update the PCM if it does not have the latest
software (see page 11-209), or substitute a
known-good PCM (see page 11-7), then recheck. If the
symptom/indication goes away with a known-good
PCM, replace the original PCM (see page 11-210).IR

NO-Repair an open in the wire between the oil
pressure switch and the PCM. I



Low Oil Pressure Indicator Circuit Troubleshooting (Short)

1. Connect the HDS to the DLC (see step 2 on page 11-3).
2. Turn the ignition switch to ON (I1).

3. Make sure the HDS communicates with the vehicle
and the PCM. If it does not communicate,
troubleshoot the DLC circuit (see page 11-190).

4. Check for DTCs (see page 11-3). If a DTC is present,
diagnose, and repair the cause before continuing with
this test.

5. Start the engine and check the OIL PRESSURE
SWITCH in the DATA LIST with the HDS.

Is OFF indicated?

YES-Replace the gauge control module (see page
22-314).H

NO-Go to step 6.

6. Turn the ignition switch to LOCK (0).

7. Check the oil pressure switch {see page 8-8).
Is the oil pressure switch OK?
YES-Go to step 8.

NO-Do the oil pressure switch test (see page 8-9). If
the oil pressure is OK, replace the oil pressure switch
(see page 8-8).M

8. Turn the ignition switch to ON (11}, and jump the SCS
line with the HDS, then turn the ignition switch to
LOCK (0).

NOTE: This step must be done to protect the PCM
from damage.

9. Disconnect PCM connector B (44P) and the oil
pressure switch connector.

10. Check for continuity between the oil pressure switch
connector and body ground.

OIL PRESSURE SWITCH CONNECTOR

1
OPSW
(YEL/RED)

o)

Wire side of female terminal

Is there continuity?

YES-Repair a short to ground in the wire between the
oil pressure switch and the PCM.I

NO-Update the PCM if it does not have the latest
software (see page 11-209), or substitute a
known-good PCM (see page 11-7), then recheck. If the
symptom/indication goes away with a known-good
PCM, replace the original PCM {see page 11-210).1
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Engine Lubrication

Oil Pressure Switch Test

1. Remove the engine undercover (see page 8-10).

2. Disconnect the oil pressure switch connector (A) from
the oil pressure switch (B).

3. Check for continuity between the oil pressure switch
terminal and the engine (ground). There should be
continuity with the engine stopped. There should be
no continuity with the engine running.

4. Connect the oil pressure switch connector to the oil
pressure switch.

5. Instali the engine undercover (see page 8-10).

Oil Pressure Switch Replacement

1. Remove the engine undercover (see page 8-10).

2. Disconnect the oil pressure switch connector (A), then
remove the oil pressure switch {B).

B
18 N-m
(1.8 kgf-m, 13 Ibf-ft}

3. Remove all of the old liquid gasket from the switch
mounting hole.

4. Apply liquid gasket {P/N 08717-0004, 08718-0003, or
08718-0009) to the new oil pressure switch threads.
Install the component within 5 minutes of applying
the liguid gasket.

NOTE:

e Using too much liquid gasket may cause liquid
gasket to enter the oil passage or the end of the oil
pressure switch.

o If too much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply the new liquid gasket.

5. Install the oil pressure switch.
6. Connect the oil pressure switch connector.

7. Install the engine undercover {see page 8-10).
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Oil Pressure Test

If the low oil pressure indicator stays on with the engine
running, check the engine oil level {see page 8-9). If the
oil level is correct:

1. Remove the engine oil pressure switch (see page 8-8),
then install the oil pressure gauge (A).

2. Start the engine. Shut it off immediately if the gauge
registers no oil pressure. Repair the problem before
continuing.

3. Allow the engine to reach operating temperature (fan
comes on at least twice). The pressure should be:

Engine Oil Temperature: 176°F (80°C)
Engine Oil Pressure:

Atidle: 70 kPa (0.7 kgf/cm?, 10 psi)
At 3,000 rpm: 340 kPa (3.5 kgf/cm?, 50 psi)

4. If the oil pressure is not within specifications, inspect
these items:
¢ Blocking of oil filter.
e Blocking of oil screen.
o Inspect the oil pressure relief valve (see page 8-13).
¢ Inspect the oil pump (see page 8-15).

5. Remove the oil pressure gauge and the oil pressure

gauge attachment, then install the engine oil pressure
switch {(see page 8-8).

Engine Oil Level Check

1. Park the vehicle on level ground, and start the engine.
Hold the engine at 3,000 rpm with no load (in P or N)
until the radiator fan comes on, then turn off the
engine, and wait a few minutes.

2. Remove the dipstick, and wipe off the dipstick, then
reinstall the dipstick.

3. Remove the dipstick, and check the engine oil level. It
should be between the upper mark (A) and lower
mark (B).

4. If the engine oil level is near or below the lower mark,
check for oil leakage, and add engine oil (see page
8-10) to bring it to the upper mark.



Engine Lubrication

Engine Oil Replacement

1. Warm up the engine.
2. Remove the engine undercover (see page 20-160).

3. Remove the drain bolt (A), and drain the engine oil.

. AN 7z
WA
/ - \ SRS\

) NN
NS e

A

S N

< o “=
\;\\/rj\// < \‘

A

— = .
e -

— T

~— \

/
A

39 N-m (4.0 kgf-m, 29 Ibf-ft)
Do not overtighten.

B
Replace.

4. Reinstall the drain bolt with a new washer (B) and
torque to specification.
5. Install the engine undercover (see page 20-160).

6. Refill the engine with the recommended engine oil
(see page 3-2).

Capacity

At Oil Change: 3.0L(3.2US qt)
At Oil Change Including Fiiter: 3.2L (3.4 US gt}
After Engine Overhaul: 3.8L(4.0US qt)
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7. Run the engine for more than 3 minutes, then check
the oil level (see page 8-9) and for any oil leakage.

8. If the Maintenance Minder required engine oil
replacement, reset the Maintenance Minder (see page
3-4), and this procedure is complete. If the
Maintenance Minder did not require engine oil
replacement, go to step 9.

9. Turn the ignition switch to LOCK (0).
10. Connect the HDS to the DLC (see page 11-3).
11. Turn the ignition switch to ON (ll).

12. Make sure the HDS communicates with the vehicle
and the PCM. If it does not communicate,
troubleshoot the DLC circuit (see page 11-190).

13. Select GAUGE in the BODY ELECTRICAL with the
HDS.

14. Select ADJUSTMENT in the GAUGE with the HDS.

15. Select MAINTENANCE MINDER in the ADJUSTMENT
with the HDS.

16. Select RESET in the MAINTENANCE MINDER with the
HDS.

17.Select RESETTING THE ENGINE OIL LIFE with the
HDS.



Engine Oil Filter Replacement

Special Tools Required
Qil Filter Wrench 07HAA-PJ70101

1. Drain the engine oil (see page 8-10}.
2. Remove the oil filter with the oil filter wrench.

3. Inspect the filter to make sure the rubber seal is not
stuck to the oil filter seating surface of the engine.

4. Inspect the threads (A) and the rubber seal (B) on the
new filter. Clean the seat on the oil pan, then apply a
light coat of new engine oil to the filter rubber seal.
Use only filters with a built-in bypass system.

5. Instali the oil filter by hand.

6. After the rubber seal seats, tighten the oil filter
clockwise with the oil filter wrench to the specified
torque.

Tighten: 3/4 Turn Clockwise
Tightening Torque:12 N-m (1.2 kgf-m, 8.8 Ibf-ft)

7. I four numbers or marks (1to 4 or ¥ t0o Y9V V¥} are
printed around the outside of the filter, you can use
the following procedure to tighten the filter:

e Spin the filter on until its seal lightly seats against
the oil pan, and note which number or mark is at the
bottom.

¢ Tighten the filter by turning it clockwise three
numbers or marks from the one you noted. For
example, if mark ¥ is at the bottom when the seal is
lightly seated, tighten the filter until the mark
¥VV V¥ comes around the bottom.

Mark when rubber seal

Mark after tightening.

is seated.
Number or 1 2 3 4
Mark when or or or or
rubber seal v VYV | VVV | vVVVYYVY
is seated
Number or 4 1 2 3
Mark after or or or or
tightening VYV v ve A\ A4

8. After installation, fill the engine with the engine oil up
1o the specified level {see page 8-9), run the engine for
more than 3 minutes, then check for oil leakage.
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Engine Lubrication

Oil Filter Feed Pipe Replacement

1. Remove the oil filter (see page 8-11).

2.Remove the oil filter feed pipe.

3. Install two 20 x 1.5 mm nuts (A) onto the new oil filter
feed pipe. Hold one nut with a wrench, then tighten
the other nut.

4, Torque the oil filter feed pipe to 39 N-m (4.0 kgf-m,
29 Ibf-ft), then remove the nuts from the oil filter feed
pipe.

5. Install the oil filter (see page 8-11).

8-12




Oil Pump Overhaul

Exploded View
6 N-m
(0.6 kgf-m, 4 Ibf-ft)
O-RING
Replace.
DOWEL PINS
OIL PUMP COVER
OUTER ROTOR
INNER ROTOR
PUMP HOUSING ﬁ\ RELIEF VALVE
Valve must slide freely in housing bore.
Replace the oil pump if it is scored.
&Va
.‘ SPRING
SEALING BOLT
39 N'-m
(4.0 kgf-m, 29 Ibf-ft)
(cont'd)
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Engine Lubrication

Oil Pump Overhaul (cont'd)

Special Tools Required
- Support Eyelet 07AAK-SNAAG00
«Engine Support Hanger, A and Reds AAR-T1256*

*Available through the Honda Tool and Equipment
Program 888-424-6857

Removal
1. Remove the cam chain (see page 6-13).
2. Remove the auto-tensioner (see page 10-17).

3. Attach the support eyelet to the cylinder block.

07AAK-SNAAG00 \

4. Install the engine support hanger (AAR-T1256), then
attach the hook (A) to the support eyelet (B). Tighten
the wing nut (C) by hand, and lift and support the
engine/IMA motor/transmission.

A AAR-T1256

5. Remove the oil pan (see page 7-9).

8-14

6. Remove the oil screen (A), then remove the oil pump




&

Inspection

NOTE: Refer to the Exploded View if needed during this
procedure.

1. Remove the screws from the pump housing, then
separate the housing and the cover.

2. Check the inner-to-outer rotor radial clearance
between the inner rotor (A) and the outer rotor (B). If
the inner-to-outer rotor radial clearance exceeds the
service limit, replace the oil pump assembly.

Inner Rotor-to-Outer Rotor Radial Clearance
Standard (New): 0.06—0.16 mm (0.0024—0.0063 in)
Service Limit: 0.20 mm (0.0079 in)

3. Check the pump housing-to-rotor axial clearance
between the rotors (A) and the pump housing (B). If
the pump housing-to-rotor axial clearance exceeds
the service limit, replace the oil pump assembly.

Housing-to-Rotor Axial Clearance
Standard (New): 0.02—0.06 mm (0.0008—0.0024 in)
Service Limit: 0.15 mm (0.0059 in)

4. Check the pump housing-to-outer rotor radial
clearance between the outer rotor {A) and the pump
housing (B). If the pump housing-to-outer rotor radial
clearance exceeds the service limit, replace the oil
pump assembly.

Pump Housing-to-Outer Rotor Radial Clearance

Standard {New): 0.100—0.175 mm (0.00394 —
0.00689 in)

Service Limit: 0.20 mm {0.0079 in)

5. Inspect both rotors and the pump housing for scoring
or other damage. Replace parts, if necessary.

6. Check that the oil pump turns freely.

{cont'd)
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Engine Lubrication

Oil Pump Overhaul (cont'd)

Installation

1. Clean the O-ring groove and the mating surface of the
engine block.

2. Install the oil pump (A) with a new O-ring (B).
6x1.0mm
12 N-m {1.2 kgf-m, 8.8 Ibf-ft)

B
Replace.
Doz, /

6x1.0mm
12 N-m (1.2 kgf-m, 8.8 Ibf-ft)

3. Instali the oil screen (C) with a new gasket (D).

4. Install the oil pan (see page 7-26).

5. Support the engine with a jack and a wood block
under the oil pan.

6. Remove the engine support hanger and support

07AAK-SNAA600 \

eyelet.

7.Install the auto-tensioner {see page 10-15).

8. Install the cam chain (see page 6-15).
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Oil/Air Separator
Removal/Installation

1. Raise the vehicle on the lift.
2. Remove the splash shield (see page 20-160).
3. Remove the thermostat housing (see page 10-9).

4, Remove the PCV hose (A).

5. Remove the oil/air separator (B).

6. Remove all of the old liquid gasket from the oil/air

separator mating surfaces, the bolts, and the bolt
holes.

7. Clean and dry the oil/air separator mating surfaces.



e

8. Apply liquid gasket (P/N 08717-0004, 08718-0003, or
08718-0009) to the engine block mating surface of the
oil/air separator and to the inside edge of the bolt
holes. Install the component within 5 minutes of
applying the liquid gasket.

NOTE:

e Apply a 2.5 mm (0.098 in) diameter bead of liquid
gasket along the broken line (A).

o If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

o If too much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

~— 2.5 mm
{0.098 in)

9. Install the oil/air separator (A).

NOTE:

e Wait at least 30 minutes before filling the engine
with oil.

e Do not run the engine for at least 3 hours after
installing the oil/air separator.

6x 1.0 mm
12 N'm
(1.2 kgf-m, 9 Ibf-ft)

10. Install the PCV hose (B).
11. Install the thermostat housing {see page 10-9).
12. Install the splash shield (see page 20-160).

13. Lower the vehicle on the lift.
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Engine Mechanical

Intake Manifold and Exhaust System
Intake Manifold Removal and Installation. ............ 9-2
Exhaust Pipe and Muffler Replacement. ............... 9-7



Intake Manifold and Exhaust System

Intake Manifold Removal and Installation

8 x 1.25 mm

24 N'm ?le\]:?nmm

(2.4 kgf-m, 17 Ibf-ft) (1.2 kgf-m, 8.8 Ibf-ft)
5x0.8mm
3.5N-m
{0.35 kgf-m, 2.5 Ibft)

INTAKE MANIFOLD
l 0-RING
Replace.

BRACKET
INTAKE MANIFOLD
Replace if cracked or if
mating surface is damaged.

Exploded View

’%

/ MAP SENSOR

GASKET
Replace.

/ THROTTLE BODY

THROTI'L:%%‘\ 8x 1.25 mm

8x1.25 mm GASKETS FLANGE 22 N-m
PLATE (2.2 kgf-m, 16 Ibf-ft}

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

GASKET
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Removal 5. Remove the EVAP canister purge hose.

1. Remove the engine cover.

6. Remove the throttle body without disconnecting the
water bypass hoses.

2. Remove the air cleaner (see page 11-314).

3. Remove the engine wire harness connectors and wire
harness clamps from the intake manifold:

e Throttle actuator connector

e MAP sensor connector

e« EGR valve connector

e EVAP canister purge valve connector

4. Remove the brake booster vacuum hose (A) and the
EVAP canister hose (B).

{cont'd)



Intake Manifold and Exhaust System

intake Manifold Removal and Installation (cont'd)

7. Remove the harness holder {A) from the intake 11. Remove the intake manifold (A).
manifold.

8. Remove the PCV hose (B).
9. Remove the dipstick.

10. Remove the intake manifold bracket mounting boits.

12. Remove the EGR plate (B).

13. Disassemble the intake manifold.

NOTE: Refer to the Exploded View if needed during
this procedure.
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Installation

1. Reassembile the intake manifold.

NOTE: Refer to the Exploded View if needed during
this procedure.

2. Install the EGR plate (A) with a new gasket (B).

3. Install the intake manifold (C) with new gaskets (D),
and tighten the bolts/nuts in a crisscross pattern in
three steps, beginning with the inner bolt.

4. Loosen the intake manifold bracket mounting bolt (A).

Tighten the mounting bolts (B), then tighten the
mounting bolt (A).

5. Install the throttie body (A) with a new gasket (B).

A

6. Install the dipstick.
7. Install the PCV hose {A) and the harness holder (B).

(cont'd)
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Intake Manifold and Exhaust System

Intake Manifold Removal and Installation (cont'd)

8. Install the EVAP canister purge hose (A).

9. Install the brake booster vacuum hose (A) and the
harness clamp (B).

10. Install the engine wire harness connectors and the
wire harness clamps to the intake manifold:

e Throttle actuator connector

¢ MAP sensor connector

o EGR valve connector

e EVAP canister purge valve connector

11. Install the air cleaner (see page 11-314).

12. Instali the engine cover.



Exhaust Pipe and Muffler Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

HEAT SHIELD

6x1.0mm
T1O0N-m \
(1.0 kgf-m, 7.2 Ibf-ft)

GASKET
Replace.

EXHAUST PIPE

22 N-m
SELF-LOCKING NUT (2.2 kgf-m, 16 Ibf-ft)
10 x 1.25 mm Tighten the bolts in steps,
33 N-m alternating side-to-side.
(3.4 kgf-m, 25 Ibf-ft) cLp 7
Replace.
8x1.25 [
2aNm A/F SENSOR HEAT SHIELD /
(2.4 kgf-m, 17 Ibf-ft) 44 N-m /
(4.5 kgf-m, 33 Ibf-ft)
8 x1.25 mm

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

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

GASKET
Replace.

GASKET
Replace.

10 x 1.25 mm

44 N-m

(4.5 kgf-m, 33 Ibf-ft)
SECONDARY HO2S

44

P N-m
EGR PIPE (4.5 kgf-m, 33 Ibf-ft)
UNDER-FLOOR TWC
GASKET
Replace.

WARM UP TWC

22 N-m (2.2 kgf-m, 16 Ibf-ft} 10 N'm
X0 mm Tighten the bolts in steps, (1.0 kgf-m, 7.2 Ibf-ft)
{1.0 kgf-m, 7.2 Ibf-f) alternating side-to-side.



Engine Cooling

Cooling System
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Cooling System

Component Location Index

COOLANT SEPARATOR

N \Wh

O

Loby)
6§

w(l
ﬁ\,}‘y

WATER OUTLET
Replacement, page 10-11

WATER PUMP
Inspection, page 10-5
Replacement, page 10-6

THERMOSTAT HOUSING
Replacement, page 10-9

CONNECTING PIPE
Replacement, page 10-14

THERMOSTAT
Test, page 10-4
Replacement, page 10-9

A/C CONDENSER FAN
ASSEMBLY
Replacement, page 10-18
Fan Motor Test, page 10-4

ECT SENSOR 2 RADIATOR FAN ASSEMBLY
Replacement, page 11-208 Replacement, page 10-18 RADIATOR
Fan Motor Test, page 10-4 Test, page 10-3

Replacement, page 10-21
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Radiator Cap Test

1. Wait until the engine is cool, then carefully remove
the radiator cap (A). Wet the radiator cap seal with
engine coolant, then install it on a commercially
available pressure tester (B).

2. Apply a pressure of 93—123 kPa (0.95—1.25 kgf/cm?,
13.5—17.8 psi).

3. Check for a drop in pressure.

4. If the pressure drops, replace the radiator cap.

Radiator Test

1. Wait until the engine is cool, then carefully remove
the radiator cap, and fill the radiator with engine
coolant to the base of the filler neck.

2. Attach a commercially available pressure tester {A) to
the radiator, and apply a pressure of 93— 123 kPa (0.95
—1.25 kgficm?, 13.56—17.8 psi).

3. Inspect for engine coolant leaks and a drop in
pressure.

4. Remove the tester, and reinstall the radiator cap.
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Cooling System

Fan Motor Test

1. Disconnect the 2P connectors from the radiator fan
motor (A) and the A/C condenser fan motor (B).

Terminal side of
male terminals

2. Test each motor by connecting battery power to
terminal No. 2 and ground to terminal No. 1.

3. If either motor fails to run or does not run smoothly,
replace it (see page 10-18).

10-4

Thermostat Test

Replace the thermostat if it is stuck in the open position
at room temperature.

To test a closed thermostat:

1. Suspend the thermostat {A) in a container of water.
Do not let the thermostat and the thermometer (B)
touch the bottom of the hot container.

2. Heat the water, and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

3. Measure the lift height of the thermostat when it is
fully open.

Standard Thermostat

Lift Height: Above 8.0 mm (0.315in)
Starts Opening: 169—176 °F {76 —80 °C)
Fully Open: 194 °F (90 °C)



Water Pump inspection

1. Remove the right front wheel.

2. Remove the splash shield (see page 20-160).

3. Loosen the water pump puliey mounting bolts.

4. Remove the drive belt (see page 10-15).

5. Remove the water pump pulley (A).

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

6. Turn the water pump pulley counterclockwise, and
check that it turns freely. If it does not turn freely,
replace the water pump (see page 10-6).

NOTE: When you check the water pump, you may see
a small amount of “weeping’’ from the bleed holes
(A). This is normal.

7. instail the water pump pulley, and loosely install the
water pump pulley mounting bolts.

8. Install the drive belt (see page 10-15).

9. Tighten the water pump pulley mounting bolts.
10. Install the splash shield {see page 20-160).
11. Install the right front wheel.

10-5



Cooling System

Water Pump Replacement

1. Remove the right front wheel.

2. Remove the splash shield (see page 20-160).

3. Drain the engine coolant (see page 10-7).

4, Loosen the water pump pulley mounting bolts.
5. Remove the drive belt {see page 10-15).

6. Remove the water pump puliey (A).

6 x 1.0 mm
14 N-m {1.4 kgf-m, 10 ibf-ft)

10-6

7. Remove the five bolts securing the water pump (A),
then remove the water pump.

Replace.

Q)mm—

12N-m
(1.2 kgf-m, 8.8 Ibf-ft}

8. Inspect and clean the mating surface with the engine
block.

9. Install the water pump with a new O-ring (B).
10. Clean up any spilled engine coolant.

11. Install the water pump pulley, and loosely install the
water pump pulley mounting bolts.

12. Install the drive belt (see page 10-15).

13. Tighten the water pump pulley mounting bolts.
14. Install the splash shield {see page 20-160).

15. Install the right front wheel.

16. Refill the radiator with engine coolant, and bleed the
air from the cooling system {see step 8 on page 10-8).



Coolant Check

1. Check the coolant level in the coolant reservoir. Make
sure itis between the MAX mark {A) and the MIN mark
(B).

2.If the coolant level in the coolant reservoir is at or
below the MIN mark, add coolant to bring it between
the MIN and MAX marks, then inspect the cooling
system for leaks.

3. Check the coolant level in the radiator, and add Honda
Long Life Antifreeze/Coolant Type 2 into the radiator
up to the base of the filler neck, if needed.

NOTE:

o Always use honda Long Life Antifreeze/Coolant
Type 2. Using a non-Honda coolant can result in
corrosion, causing the cooling system to
malfunction or fail.

e Honda Long Life Antifreeze/Coolant Type 2 is a

mixture of 50% antifreeze and 50% water. Do not
add water.

Coolant Replacement

1. Wait until the engine is coaol, then carefully remove
the radiator cap.

2. Remove the engine undercover (see page 20-160).

3. Loosen the drain plug (A), and drain the coolant.

O
w‘ )
‘ \///
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4, Remove the drain bolt (A) from the rear side of the
engine block.

B
Replace.

A
78 N-m
{8.0 kgf-m, 58 Ibf-ft)

5. After the coolant has drained, reinstall the drain bolt
with a new washer (B).

6. Tighten the radiator drain plug securely.

7. Remove, drain, and reinstall the coolant reservoir.

{cont'd)
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Cooling System

Coolant Replacement (cont'd)

8. Fill the coolant reservoir to the MAX mark (A} with
Honda Long Life Antifreeze/Coolant Type 2.

9. Pour Honda Long Life Antifreeze/Coolant Type 2 into
the radiator up to the base of the filler neck.

NOTE:

« Always use Honda Long Life Antifreeze/Coolant
Type 2. Using a non-Honda coolant can result in
corrosion, causing the cooling system to
malfunction or fail.

e Honda Long Life Antifreeze/Coolant Type 2 is a
mixture of 50 % antifreeze and 50 % water. Do not
add water.

Engine Coolant Capacities (Including the coolant
reservoir capacity of 0.44 L (0.116 US gal)}):

At Coolant Change: 4.55 L {1.202 US gal)
After Engine Overhaul: 5.04 L (1.331 US gal)

10-8

10. Loosely install the radiator cap.

11. Start the engine, and let it run until it warms up {the
radiator fan comes on at least twice).

12. Turn off the engine. Check the level in the radiator,
and add Honda Long Life Antifreeze/ Coolant Type 2,
if needed.

13. Put the radiator cap on securely, then start the engine
again, and check for leaks.

14. Clean up any spilled engine coolant.

15. If the Maintenance Minder required engine coolant
replacement, reset the Maintenance Minder (see page
3-7), and this procedure is complete. If the
Maintenance Minder did not require engine coolant
replacement, go to step 16.

16. Turn the ignition switch to LOCK (0).
17. Connect the HDS to the DLC (see page 11-3).
18. Turn the ignition switch to ON ().

19. Make sure the HDS communicates with the vehicle
and the PCM. If it does not communicate,
troubleshoot the DLC circuit (see page 11-190}.

20. Select GAUGE in the BODY ELECTRICAL with the
HDS.

21. Select ADJUSTMENT in the GAUGES with the HDS.

22. Select MAINTENANCE MINDER in the ADJUSTMENT
with the HDS.

23. Select RESET in the MAINTENANCE MINDER with the
HDS.

24, Select MAINTENANCE SUB ITEM 5 RESET with the
HDS.

25. Install the engine undercover {see page 20-160).



Thermostat Replacement

1. Drain the engine coolant (see page 10-7).

2. Remove the thermostat cover (A), then remove the
thermostat (B).

e

6x1.0mm
12 N-m({1.2 kgf-m, 8.8 Ibfft}

3. Install the new thermostat with a new rubber seal (C),
then install the thermostat cover.

NOTE: Install the thermostat with the pin (D} up.

4. Refill the radiator with engine coolant, and bleed the

air from the cooling system (see step 8 on page 10-8).

5. Clean up any spilled engine coolant.

Thermostat Housing Removal and
installation

Removal

1. Drain the engine coolant {(see page 10-7).

2. Remove the coolant reservoir.

{cont'd)
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Cooling System

Thermostat Housing Removal and Installation (cont'd)

4, Disconnect the lower radiator hose (A), the heater
hose {B), and the water bypass hoses {(C).
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5. Remove the thermostat housing assembly (D), then
remove the thermostat (E).
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Installation

1. Install the new rubber seal (A) on the thermostat, then
install the thermostat (B) with the pin (C) up, and
install the thermostat cover (D).

6 xI;II.O mm E
12 N‘m
(1.2kgfm, D Replace.

8.8 Ibf-ft)

N-m
(1.0 kgf-m, 7.2 Ibf-ft)

2. Install the thermostat housing assembly (E) with a
new O-ring (F).

3. Install the lower radiator hose (G), the heater hose (H),
and the water bypass hoses {(l).

4. Install the harness holder.




5. Install the coolant reservoir.

6x 1.0 mm
7 N-m (0.7 kgf-m, 5 Ibf-ft}

6. Refill the radiator with engine coolant, then bleed the

air from the cooling system (see step 8 on page 10-8).

7. Clean up any spilled engine coolant.

Water Outlet Removal and
Installation

Removal
1. Drain the engine coolant (see page 10-7).
2. Remove the air cleaner (see page 11-314).

3. Remove the harness holder mounting bolts {A) and
the ground cable {B).

4. Remove the harness holder (C).

5. Disconnect the upper radiator hose (A}, the water
bypass hose (B), and the heater hose (C).

{cont'd)
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Cooling System

Water Outlet Removal and Installation (cont'd)

6. Remove the water outlet. Installation

1. Remove all of the old liquid gasket from the water
outlet mating surfaces, the bolts, and the bolt holes.

2. Clean and dry the water outlet mating surfaces.

3. Apply liquid gasket (P/N 08717-0004, 08718-0003, or
08718-0009) to the cylinder head mating surface of the
water outlet and to the inside edge of the bolt holes.
Install the component within 5 minutes of applying
the liquid gasket.

NOTE:

e Apply a 3.0 mm (0.118 in) diameter bead of liquid
gasket along the broken line (A).

o If you apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

o Iftoo much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liguid gasket.

3.0 mm
i {0.118 in)

A )
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4. Install the water outlet. 6. Install the harness holder (A) and the ground cable

NOTE: B
o After assembiy, wait at least 30 minutes before 6 x 1.0 mm
filling the engine with coolant. 10 N-m (1.0 kgf-m, 7.2 Ibf-ft)

e Do not run the engine for at least 3 hours after
installing the water outlet.

10 Nem (1.0 kafm, 7.2 Ibf-ft)

7. Clean up any spilled engine coolant.

N
. //% 8. Install the air cleaner (see page 11-314).
12N-m

{1.2 kgf-m, 8.8 Ibf-ft) 9. Refill the radiator with engine coolant, and bleed the
air from the cooling system (see page 10-7).

5. Connect the upper radiator hose (A), the water bypass
hose (B), and the heater hose (C).
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Cooling System

Connecting Pipe Replacement

1. Drain the engine coolant (see page 10-7).
2. Remove the thermostat housing (see page 10-9).

3. Remove the connecting pipe (A).

Replace.

4, Install the connecting pipe with a new O-ring (B).
5. Install the thermostat housing {(see page 10-10).

6. Refill the radiator with engine coolant, and bleed the
air from the cooling system (see page 10-7).

7. Clean up any spilled engine coolant.
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Drive Belt Inspection

1. Inspect the belt for cracks or damage.

NOTE: If the belt is cracked or damaged, replace it
(see page 10-15).

2. Check the that position of the auto-tensioner indicator
{A) is within the standard range (B) as shown. If it is
out of the standard range, replace the drive belt (see
page 10-15), then check the auto-tensioner indicator
position.




o

Drive Belt Replacement

1. Move the auto-tensioner (A) with a wrench (B) in the
direction of the arrow to relieve tension from the drive
belt, then remove the drive belt.

2.Install the new belt in the reverse order of removal.

Drive Belt Auto-Tensioner
Inspection

1. Turn the ignition switch to ON (I}, and make sure to
turn the A/C switch off. Turn the ignition switch to
LOCK (0).

2. Check the position of the auto-tensioner indicator (A).
Start the engine, then check the position again with
the engine idling. If the position of the indicator
moves or fluctuates very much, replace the
auto-tensioner {see page 10-17).

3. Check for abnormal noise from the tensioner pulley. If
you hear abnormal noise, replace the tensioner putley
(see page 10-17).

4. Remove the drive belt (see page 10-15).

{cont'd)
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Cooling System

Drive Belt Auto-Tensioner Inspection (cont'd)

5. Move the auto-tensioner within its limit with the
wrench in the direction of the arrow. Check that the
auto-tensioner moves smoothly and without any
abnormal noise. If the auto-tensioner does not move
smoothly or you hear abnormal noise, replace the
auto-tensioner (see page 10-17).

6. Remove the auto-tensioner (see page 10-17).

10-16

7. Clamp the auto-tensioner {A) by using two 8 mm bolts
(B) and a vise (C) as shown. Do not clamp the auto-
tensioner itself.

30° 30°

8. Set the torque wrench (D) on the pulley bolt, and align
it as shown.

9. Align the indicator (E) on the tensioner base with belt
position mark (F) on the tensioner arm by using the
torque wrench, and measure the torque. If the torque
value is out of specification, replace the auto-
tensioner (see page 10-17).

NOTE: If the indicator exceeds the bhelt position mark,
recheck the torque.

Auto-tensioner Spring Torque:
17.6—22.8 N-m
(1.79—2.32 kgf-m, 13.0—16.8 Ibf-ft)



Drive Belt Auto-Tensioner
Replacement

1. Remove the drive belt {see page 10-15).

2. Remove the auto-tensioner.

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

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

3. Install the auto-tensioner in the reverse order of
removal.

Tensioner Pulley Replacement

1. Remove the auto-tensioner (see page 10-17).

2. Remove the tensioner pulley. The tensioner pulley
bolt has left-hand threads.

40 N-m
(4.1 kgf-m, 30 Ibf-ft)
left-hand threads.

3. Install the auto-tensioner in the reverse order of
removal.
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Cooling System

Fan, Fan Motor, and Shroud Removal and Installation

Removal 7. Disconnect the fan motor connectors (A} and the

harness clamp (B).
1. Raise the vehicle on the lift.

2. Remove the splash shield (see page 20-160). \) B
3. Remove the A/C compressor clutch connector (A) I-F? S & %
from the clamp, then remove the harness clamps (B). de= f ~ U
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4, Lower the vehicle on the lift.
5. Remove the air cleaner (see page 11-314).

6. Remove the air duct bracket.

9. Remove the A/C condenser fan shroud assembly (B),
then remove the radiator fan shroud assembly (C)
from the A/C condenser fan shroud side.
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10. Disassemble the fan shrouds.

installation
1. Assembile the fan shrouds.

6.0 N-m
(0.61 kgf-m, 4.4 Ibf-ft)

7 3
A .
e s
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8.3

“m, 2.9 |bf-ft)

40N-m
(0.41 kgf-m, 3.0 Ibf-ft)

2. Install the radiator fan shroud assembly (A) onto the
A/C condenser fan shroud side, then install the A/C
condenser fan shroud assembly (B).

6x 1.0 mm A 6x 1.0 mm

7 N-m o 7 Nem {0.7 kgf-m, 5 Ibf-ft)
(0.7 kgf-m,

5 Ibf-ft)

\@?// U

3. Install the coolant reservoir (C).

(cont'd)
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Cooling System

Fan, Fan Motor, and Shroud Removal and Installation (cont'd)

4, Connect the fan motor connectors (A) and the harness
clamp (B).

6. Install the air cleaner (see page 11-314).

7. Raise the vehicle on the lift.

10-20

8. Install the A/C compressor clutch connector (A) to the
clamp, then install the harness clamps (B).

9. Install the splash shield {see page 20-160).

10. Lower the vehicle on the lift.



Radiator Replacement

1. Drain the engine coolant {see page 10-7).
2.Remove the air cleaner {see page 11-314).

3. Remove the air duct bracket.

4. Disconnect the fan motor connectors (A} and the
harness clamp (B).

5. Remove the radiator brackets.

6. Raise the vehicle on the lift.
7. Remove the splash shield (see page 20-160).

8. Disconnect the ECT sensor 2 connector {A), and
remove the A/C compressor clutch connector (B) from
the clamp.

9. Remove the harness clamps (C).

{cont'd)
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Cooling System

Radiator Replacement (cont'd)

10. Disconnect the lower radiator hose (A).

11. Remove the CVTF cooler hoses (B), then plug the hose
and line.

12. Lower the vehicle on the lift.

13. Remove the upper radiator hose {A).

10-22

14. Pull up the radiator (A), then remove the coolant
reservoir (B), the radiator fan shroud assembly (C),
the A/C condenser fan shroud assembly (D), the
radiator cap (E), the ECT sensor 2 (F), and drain plug
(G).

6x1.0 mm
7 N-m (0.7 kgf-m, 5 Ibf-ft)

i (1.2 k

f-m, 8.8 Ibf-ft)

©Q

15. Reassemble the radiator with new O-rings (H).

16. Install the radiator assembly. Make sure the lower
cushions () are set securely.



17. Install the upper radiator hose (A).

18. Raise the vehicle on the lift.

19. Install the lower radiator hose (A).

20. Install the CVTF cooler hoses (B).

21. Connect the ECT sensor 2 connector (A), and install
the A/C compressor clutch connector (B) to the clamp.

22. Install the harness clamps (C).

23. Install the splash shield (see page 20-160).
24. Lower the vehicle on the lift.

25. Install the radiator brackets.

6x 1.0 mm
10 N-m({1.0 kgf-m, 7.2 ibf-ft}

{cont'd)
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Cooling System

Radiator Replacement (cont'd)

26. Connect the fan motor connectors (A) and the harness
clamp (B).
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28. Install the air cleaner (see page 11-314).

29. Refill the radiator with engine coolant, and bleed the
air from the cooling system (see page 10-7).

30. Clean up any spilled engine coolant.
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AUXILIARY UNDER-HOOD

AUXILIARY UNDER-HOOD
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Component Location Index
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Circuit Troubleshooting, page 10-28

Radiator Fan High Speed

Replacement, page 11-208
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Fan Controls

Symptom Troubleshooting Index

Symptom

Diagnostic Procedure

Also check for

Engine overheats

1. Check the coolant level.
2. Check for any engine coolant leakage (from
gaskets, hoses, O-rings, etc.).
3. Check for dirt, leaves, or insects on radiator and
A/C condenser.
4. Check for deteriorated coolant.
5. Check for a damaged or deformed fan shroud.
6. Check the fan motors for proper direction of
operation (blowing air toward the engine).
7. Inspect the fan motors (see page 10-4) or fan
relays (see page 22-80).
8. Check the radiator cap {see page 10-3).
9. Check the thermostat (see page 10-4).
10. Inspect the water pump (see page 10-5).
11. Check for plugged or deteriorated radiator hoses.
12. Check for plugged heater core or hoses.
13. Check for a damaged cylinder head gasket.

The radiator fan does not run at
high speed

Radiator fan high speed circuit troubleshooting {see
page 10-28).

Cleanliness and
tightness of all
connectors

Both the radiator fan and the A/C
condenser fan do not run at low
speed

Radiator and A/C condenser fans low speed circuit
troubleshooting (see page 21-62).

Cleanliness and
tightness of all
connectors

The A/C condenser fan does not
run at high speed

A/C condenser fan high speed circuit
troubleshooting (see page 21-65).

Cleanliness and
tightness of all
connectors
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Circuit Diagram
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Fan Controls

Radiator Fan High Speed Circuit Troubleshooting

NOTE:

¢ Do not use this troubleshooting procedure if the A/C
compressor is inoperative. Refer to the symptom
troubleshooting index.

s Before performing symptom troubleshooting, check
for powertrain DTCs (see page 11-3).

—_

. Check the No. 30 (30 A) fuse, and the No. 10 {7.5 A)
fuse in the under-dash fuse/relay box.

Is the fuse OK?
YES-Go to step 2.

NO-Replace the fuse(s) and recheck. If fuse(s) blow
again, repair the short to ground the No. 30 (30 A)
fuse, and the No. 10 {7.5 A) fuse circuit.ll

2. Remove the radiator fan relay from auxiliary
under-hood relay box, and the fan control relay from
auxiliary under-hood fuse/relay box, and test it (see
page 22-80).

Is the relay OK?
YES-Go to step 3.
NO-Replace the relay(s).ll
3. Check the radiator fan motor (see page 10-4).
Is the fan motor OK?
YES-Go to step 4.
NO-Replace the radiator fan motor (see page 10-18).
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4. Measure the voltage between radiator fan relay 4P
socket terminal No. 2 and body ground.

RADIATOR FAN RELAY 4P SOCKET

PNK

Terminal side of female terminals

Is there battery voltage?
YES-Go 1o step 5.

NO-Repair an open in the wire between radiator fan
relay 4P socket terminal No. 2 and the under-dash
fuse/relay box.l

5. Turn the ignition switch to ON (il).

6. Measure the voltage between radiator fan relay 4P
socket termina! No. 4 and body ground.

RADIATOR FAN RELAY 4P SOCKET

1
2

3

4
%PUR

Terminal side of female terminals
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