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Engine Assembly

Special Tools

Ref. No. Tool Number Description Oty
@ 07AAK-SNAA120 Universal Eyelet 1
@ 070AG-SJAA10S Subframe Alignment Pin 1
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Engine Removal

Special Tools Required

* Engineg hanger adapter VSB02C000015 *

*Engine support hanger, A and Reds AAR-T 1256 =

«Front subframe adapter VSBO2C000016 *

« Universal eyelet 07AAK-SNAA120

# : These special tools are available through the Honda
Teol and Equipment Program, 588-424-6857

NOTE:

+ Use fender covers to avoid damaging painted
surfaces.

+ To avoid damaging the wiring and terminals, unplug
the wiring connectors carefully while holding the
connecior portion,

= Mark all wiring and hoses to aveid misconnection.
Also, ba sure that they do not contact other wiring or
hoses, or interfere with other paris.

1. Remove the hood support red, then use it as shown
to prop the hood in the wide-opean position.

2. Remove the front grille cover:

+ 2-door (sse page 20-257)
s 4-daor (see page 20-257)

3. Remove the strut brace (if equipped) (see page
25-289).

4, Relieve the fue! pressure {sea page 11-332).

8, Do the battery removal procedure {see page 22-901.

10.

11.

. Remove the intake air duct (see step 2 on page

10-12).

Rermove the air cileaner assembly (see page 11-359).

. Remove the harness clamps (A), then remove the

battery base {B).

. Remove the water separator (see stepy 3 on page

2-3).

Disconnect the battery cables (A} from the under-
hood fuse/relay box.

Disconnect the harness connector {B), and remove
the harness connector from the bracket (C).

{cant’d)
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Engine Assembly

Engine Removal {cont’d)

12. Remove the engine controi module (ECMY/ 15. Disconnect the evaporative emission (EVAP)
powertrain control module (PCM) cover (A}, then canister hose {A} and the brake booster vacuum
remove the three holts (B) securing the ECM/PCM. hose {B).

: 16. Remove the quick-connect fitting cover (A), then
13. Disconnect the ECM/PCM connectors (A} and the disconnect the fuel feed hose (B) (see page 11-340).
engine wire harness connector (B

14. Remove the harness clamps (C) and the bracket (D).




17. Remave the drive belt (see page 4-30).

18. Remove the power steering (P/S} pump (A) without
disconnecting the P/S hoses, and the P/S hose
bracket {B}.

19. Wait until the engine is cool, then carefully remove
the radiator cap.

20. Remove the A/C condenser fan shroud assembiy
{see page 10-13.

21. M/T model: Remove the three bolts securing the
shift cable holder, then remove the shift cable and
the seigct cable. Do not bend the cables excessively
{ses step 8 on page 13-8).

22. M/T model: Remove the clutch slave cylinder and
the clutch iing bracket mounting nut, Do not
operate the chuteh pedal once the slave eylinder has
been removed {see step 6 on page 13-7).

23. Raise the vehicle gn the lift.

24, Remove the front wheels.

25, Remove the splash shieid.

286.

27.

28.

29,

Loosen the drain plug in the radiator, and drain the
engine coolant (see page 10-6).

Drain the engine oii {see page 8-9).
Drain the transmission fluid:

= Manual transmission (see page 13-5)
» Automatic transmission {see page 14-231)

Remove exhaust pipe A,

{cont'd)
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Engine Assembly

Engine Removal (cont’d)

30. A/T model: Remove the shift cable: 35. Remova the bolts securing the stzering gearbox
mounting bracket (A} and the heat shield {B). {right
+ For Saitama Factory-produced models (see step side)

44 on page 14-238).
« For Marysville, Ohio Factory-produced models
(see step 46 on page 14-239).

31. Remove the damper fork (see page 18-31).

32. Separate the knuckies from the lower arms
{see page 18-14}).

33. Remove the driveshafts (see page 16-4). Coat ali
precision-finished surfaces with new engine oil, Tie
a plastic bag over the driveshalt ends.

34. Remove the bolt (A} securing the P/S fluid line

bracket, and unclamp the P/S fluid line clamp {(B) on
the front subframe. 36. Lower the vehicle on the lift.

37. Remove the two bolis {A) securing the P/S fluid line
brackets.
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38. Remove the bolts securing the steering gearbox
stiffeners (A) and the washers (B). (ieft side)

40, Disconnect the heater hoses (A) and the upper
radiator hose (B}.

39. A/T model: Disconnect the ATF cooler hoses, then
plug the lines and hoses.

41. Disconnect the guick connector from: the
thermostat cover (see step 3 on page 10-8).

42. Attach the engine hanger adapter (VSB02C000015)
to the threaded hole in the cylinder head.

VEB02C000015

{cont'd}
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Engine Assembly

Engine Removal (cont’d)

43. install the engine support hanger {AAR-T1256), 46. M/T model: Remove the rear engine mount.
then attach the hook to the slotted hole in the
engine hanger adapter. Tighten the wing nut (A} by
hand to lift and support the engine/transmission.

NOTE: Be careful when working around the

windshield.
AAR-T1256

Disconnect the vacuum hose (A} and remove the 47. A/T model: Remove the rear engine mount (A}, then
front engine mount stop (B}, then remove the front remove the rear engine mount upper bracket (B}.

engine mount holt (C).

44.

45. A/T model: Remove the ATF cooler pipe brackets
(D).
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48. Raise the vehicis an the lift.

49, Remowve the nuts securing the lower transmission
mount.

50. Disconnest the A/C compressor ciutch connector
{A}, then remove the A/C compressor {B) without
disconnecting the A/C heses. Do not bend the A/C
hoses excessively.

51. Remove the subframe middle mounts.

52. Attach the front subframe adapter (VSB02C000016)
to the subframe and hang the beit (A} of the
subframe adapter over the front of the subframe
{B), then secure the belt with its stop (C).

VSBO2C000076

53. Raise the jack and line up the slots in the front
subframe adapter arms with the boit holes on the
jack hase, then securely attach them with four bolts.

{cont'd}
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Engine Assembly

Engine Removal (cont’d)

54, Remove the four 12 x 1.25 mm bolts (A}, the front
subframe mounting holts (B} securing four
stiffeners (C), then lower the front subframe (D).

Replace. Replace.
55. Lower the vehicle on the lift.

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

57. Remove the ground cable {A).

58. Remove the side engine mount bracket (B).
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54. Install the universal eyelet (07AAK-SNAAT20).
07AAK-SNAAT20

80. Attach a chain hoist (A} to the universal eyelet (B),
and the transmission haok (C), then 1ift the engine/
transmission until it is securely supported by the
chain hoist, and remove the engine support hanger.

A/T modei

M/T model



61. Remove the upper transmission mount bracket
mounting bolts.

NQOTE: Do not remove the TORX bgit (A} from the
upper ransmission mount. If the TORX boltis
removed, the upper transmission mount must be
replaced as an assembly.

M/T rmodet

62. Remove the ground cable.

63.

64.

85.

G6.

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

Slowiy lower the engine/transmission about

150 mm {6 in.). Check once again that ail hoses and
electrical wiring are disconnected and free from the
enging/transmission, then lower it all the way.

Disconnect the chain hoist from the engine/
fransmission.

Raise the vehicle, and remove the engine/
transmission from under the vehicle.
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Engine Assembly

Engine Installation

Special Tools Required

*Universal eyelet 07TAAK-SNAA120

«Engine hanger adapter VSB02C000015 *

«Engine support hanger, A and Reds AAR-T1256 »

*Front subframe adapter VSB02C000016 *

* Subframe alignment pin 070AG-SJAA10S

* : These special tools are available through the Honda Tool and Equipment Program, 888-424-6857

1. Install the engine mount brackets and the accessory brackets, then tighten their bolts to the specified torque.

REAR ENGINE
MOUNT BRACKET {A/T model)
;%)h‘l 1.25 min ,
-m
9.0 kgf-m, 65 Ibf-ft ERONT ENGINE
(3-0 kgf-m ) MOUNT BRACKET (A/T model)

Replace.

REAR ENGINE
MOUNT BRACKET _

{M/T modetl} 12 ¥ 1.25 mm
64 N-m

(6.5 kgf-m, 47 Ibfft)
Replace.

FRONT ENGINE
MOUNT BRACKET (M/T modei}

-m
9.0 kgf.m;, 65 Ibf-ft)
Replace.

12 x 1.25 mm

64 Nem

{6.5 kgi.m, 47 Ibift)
Replace.

SIDE ENGINE A 10 x 1.25 mm

10 x 1.25 mm MOUNT BRACKET \ 44 N-m
44 N-m g (4.5 kgf-m, 33 Ibf.ft}

(4.5 kgf-m, 33 Ibf.-ft} "
A/C COMPRESSOR BRACKET
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2. Raise the vehicle on the lift, and position the 3. Attach the engine hanger adapter (VSB02C000015)
engine/transmission under the vehicle. Lower the to the threaded hole in the cylinder head.
vehicle, and install the universal eyelet (07AAK-
SNAA1T20). Attach a chain hoist to the universal
eyelet and the transmission hook, then iift the
engine into position in the vehicle.

VSB02CO00015

MOTE: Reinstall the mounting bolis and support
nuts in the seqguence given in the following steps.
Failure to follow this sequence may cause
axcessive noise and vibration, and reduce engine
mount life.

-

0TAAK-SNAATZ0 % .
- 4. Install the engine support hanger (AAR-T1258},
then attach the hook to the slotted hole in the
engine hanger adapter. Tighten the wing nut (A) by

hand to {ift and support the engineftransmission.

NOTE: Be careful when working around the
windshield.

M/T model

{cont'd)
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Engine Assembly

Engine Installation (cont'd)

5. Tighten the upper transmission mount bracket
mounting bolts to the specified torque.

M/T model

122125 mm
59 N-m Werria
{6.0 kgf-m, 43 1bf-ft) =

Replace.

A/T mode!

12x1.25 mm
59 N-m (6.0 kgf-m, 43 Ibf-ft)

6. Install the ground cable.

7. Support the engine with a jack and a wood block
under the oil pan.
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8. Remove the chain hoist.

9. Remove the universal eyelet.

07AAK-SNAAT20

10. install the side engine mount bracket, then tighten
the side engine mount bracket mounting bolts in
the numbered seguence shown.

6 x 1.0 mm ) 10x125mm

12MN-m l
(1.2 kgf-m, 8.7 bf-f8) @ o n E.m, 40 Tt
0 Repiace.

11. install the ground cable.



12. Raise the vehicle on the §ift 17. Ingert the subframe alignment pin {(070AG-
SJAAT0S) through the positioning sloi (A) on the
13. Using the front subframe adapter {(VSB02C000018) right rear stiffener, through the positioning hole {B}

and a jack, raise the front subframe up to the body. on the subframe, and into the paositioning hole {C)
on the body, then loosely tighten the subframe
right rear mounting boit.

070AG-SJAA10S
NOTE: Use 157 mm side.

¥

B c A ; ;

12 x 1.25 mm 12 % 1.25 mm 14 % 1.5 mnt 18. lnse_r;tth:s subframe alignment pir_lthrough the

54 N-m 93 N-m 103 N-m positioning slot on the lefi rear stiffener, through

{65 kgf-m,  {9.5 kyf-m, 69 Ibf-it) (0.5 kgf-m, 75.9 Ibf-f1) the positioning hole on the subframe, and into the

40 thi-ft} Raplace. Replace. R R
positioning hole on the body, then loosely tighten

14. Loossaly install the ngw frant subframe mounting the subframe left rear mounting boli.
bolts (four) (A), the 12 x 1.25 mm bolts (four] (B) {C),

and the stiffeners (four} (D). 18. Using the subframe alignment pin in place, tighten
: the right rear mounting bolt.
15, Loasely install the subframe middie mount.
20. Using the subframe alignment pin in place, tighten
the left rear mounting bolt.

21. Tighten the stiffener mounting holts to the
specified torque.

22, Tighten the front and rear subframe mounting balis
to the specified torgue.

23. Cheack that the positioning slots on the right/left
rear stiffener, the positioning holes on the
subframe, and the positioning holes on the hody
are aligned using the subframe alignment pin.

16, Remove the jack and the front subframe adapter.

{cont’d}
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Engine Assembly

Engine Installation {cont’'d)

24, Tighten the bolts securing the subframe middle
mounts.

12 x 1.25 mm
44 M-m
(4.5 kgf-m,

33 lbf-fij
Replace.

0% 1.25 mm
49 N-m

{5.0 kgf-m,
39 1bf-ft)
Replace.

25. Tighten the nuts securing the lower transmission
mount.

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

26. Lower the vehicle on the lift.

27. Remove the engine support hanger and the engine
hanger adapter.
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28. Tighten the front engine mowunt bolt {A), then install
the front engine mount stop {B) and connect the
vacuum hose {C).

B 12 % .25 mm
\ 78 N-m {8.0 kgf-m, 58 Ibf.it}

Hepla-\:e. 6 x 1.0 mm

, 12 N-m
w1 (1.2 kgfom,
.+ 8.7 Ibfft}

10 % 1.25 mm
54 N-my

(5.5 kgf-m, 40 Ib¥-ft)
Replace.

29. A/T model: Install the ATF cooler pipe brackets (D).

30, M/T model: Install the rear enging mount.

12 % 1.25 mm
78 N-mi

(8.9 kgf-m, 58 |bf-ft)
Repiace. [

12 x 1.25 mm

78 N-m

{8.0 kgf-m, 58 IbH-t)
Replace.



31 AT modsel Insiall the rear engine mount upper
bracket {A), then install the rear engine mount (B).

12 x 1.256 mm 10 % 1.256 mm
54 Nom {5.5 kgf-m, 40 IbHHY 54 N-m
Replace. o 5.5 kgf-m,
. A B / 40Wbif)
] Replace.

‘ 12 x 1.25 mim
7B MN-m
/ {8.0 kgf-m,
/ . ’ 59 ibf-fy)
) i Replace.

54 {b-m i .
b kat-m, 40 FR) \\

32. Loosen the mounting bolts for the side engine
mount bracket, then retighten the bolts in the

numbered sequence shown.

110 % 1.25 mm
54 N-m

5.5 kgf-m,
40 1of-9t)
Replace.

12 x 1.25 mm
G4 N (6.5 kgl-m, 47 IbIFR)

5

33. Loosen the mounting bolts for the upper
transmission mount bracket, then retighten them to

the specified torque.

M/T model

7

12 x 1.25 mm

53 N-m -
{6.0 kgf-m, 43 Ibf-ft} 17
Replace. {
A/T modei
12 % 1.25 mm
58 N.m (6.0 kgf.m, 43 Ibf-ft)

Replace.

{cont'd)
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Engine Assembly

Engine Installation (cont’d)

34. Connect the quick connector 1o the thermostat
cover (see step 11 on page 10-8).

35. Connect the heater hoses (A) and the upper
radiator hose (B).

36. A/T model: Connect the ATF cooler hoses (A}, and
secure the hoses with the clips (B) {see page
14-260).

37. install the bolts securing the steering gearbox
stiffeners {A) and the washers (B). (left side}

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

B 54 Ibf-ft)

38. install the two boits {A} securing the power steering
{P/S) fluid line brackets.

5-18

39. Raise the vehicle on the lift,



40. install the bolts securing the steering gearbox
mouniing bracket {A) and the haat shield (B). {right
side}

38 N-m (3.9 kgf-m, 28 Ibift)

10 x 1.25 mm 8x1.
1
{

41. Instali the P/S fluid tine bracket {A), and secure the
hose with the hose clamp (B)

6x 1.0 mm
12 Nem {1.2 kgt-m, B.7 Ibf-ft} B
H

42. Install the A/C compressor {A), then connect the
A/C compressor clutch connector (B).

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

43, Install a new set ring on the end of each driveshaft,
then install the driveshafts (see page 16-20). Make
sure each ring “clicks” into place in the differential
and the intermediate shaft.

44. Connect the lower arms to the knuckles (see step 5
on page 18-21).

45. Install the damper fork (see step 3 on page 18-21).
46. A/T model: Install the shift cable:
» For Saitama Factory-prodﬁced models {see step
32 on page 14-248).

» For Marysville, Ohic Factory-produced models
{see step 35 on page 14-249).

(cont'd)
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Engine Assembly

Engine Installation (cont'd)

47. Install exhiaust pipe A using new gaskets (B} and
new self-locking nuts (C).

10 x 1.25 mm

33™N-m
8x1.25 mm (3.4 kgf-m, 24 Ibf.ft)
22 N-m {2.2 kgf-m, 16 Ibf-f{} Replace.

48. Install the splash shield.

49. Install the front wheels.

5-20

50. Lower the vehicle on the Iift.

51. M/T model: Iinstall the clutch slave cylinder and the
clutch line bracket mounting nut (see step 49 an
page 13-23}.

52. M/T model: Install the shift cable and the select
cable, then tighten the three bolts securing the shift
cable holder (see step 47 on page 13-23).

53. Install the A/C condenser fan shroud assembly
{see page 10-13).

54. Instali the P/S pump (A}, and the P/S hose bracket
{B).

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

10 x 1.25 mm
44 Neree (4.5 kgf-m, 33 thf-ft)

55. instail the drive belt {see page 4-30).



886. Connact the fuel feed hose (A) (see page 11-343),
then install the quick-connect fitting cover (B).

57. Connect the evaporative emission {EVAP) canister
hose (A} and the brake booster vacuum hose (B).

58. Connect the engine control module (ECM}Y/
powertrain control module (PCM) connectors (A)
and the engine wire harness connector (8).

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

o 3

59. Install the harness clamps {C) and the bracket (D).

60. Install the ECM/PCM (A}, then install the ECM/PCM
cover {B).

x 1.0 mm
.2 N-m (1.2 kgf-m, 8.7 Ibf-ft)

{cont'd)
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Engine Assembly

Engine Installation {cont’d)

61. Connect the battery cables {A) to the under-hood
fuse/relay box.

62. Connect the harness connector (B}, and instail the
harness connector to the bracket (C).

63. Insiall the water separator {see step 10 on page 9-7).

64. Install the battery base (A), then install the harness
clamps (Bh

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

65. Install the air cleaner assembly {see page 11-353).
66. Install the intake air duct {see step 2 on page 10-12).

67. Install the strut brace (if equipped) (see page
20-289).

68. Install the front grille cover:

» 2-door (see page 20-257)
» 4-door (see page 20-257)
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69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

g1

Do the battery instaliation procedure {see page
22-90).

inspect for fuel {eaks. 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
iine. Repeat this operation three times, then check
for fuel leakage at any point in the fuel line.

Hefill the engine with the recommended engine oil
{see step 4 on page 3-9).

Refill the transmission with fluid:

« Manual transmission {see page 13-5)
« Automatic transmission (see page 14-231)

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

M/T model: Check that the transmission shifts into
all gears smoothiy.

Refill the radiator with engine coolant, and bleed
the air from the cooling system with the heater
valve open (see step 6 on page 10-6).

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

Do the ECM/PCM idle learn procedure (see page
11-317).

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

Inspect the idle speed (see page 11-316).
Inspect the ignition timing (see page 4-19}).

Check the wheel alignment (see page 18-5).



Engine Mount Replacement

f2x .26 mm 10 % 1.25 man
64 N-m 54 N-m [5.5 kgf-m, 40 Ibf-ft)
6.5 kgl-m, 47 i) Feplace.

SIDE ENGINE MOUNT REAR EMNGINE MOUNT {A/T naodel}

= 10 x 1.28 mm
\ 54 N-m
5.5 kgf-m, 40 1bf.ft)

/ REAR ENGINE MOUNT (M/T modal}

12x 1.25 mm
64 N-m {85 kgl-m, 47 hift
Replaca.

FRONT ENGINE MOUNT

/ 12 x 1.25 mm

78 N

{8.0 kgf-m, 58 lbf-ft)
Replacs.

19 x 1.25 mm \
&4 MN-tn
16.5 kgf-my, 47 i}

Heplace.

. UPPER TRANSMISSION
~, MOUNT (A/T modsl}

10 x 1.25 mm

54 N-m

{5.5 kgf-m, 40 Ibf-ft}
Replace.

LOWER TRANSMISSION
MOUNT {&/T model)

Do not remove.

40 x 1.25 mm

10 % 1.25 mm ' - 54 N-m
54 N {5.5 kgf-m, 40 ibff1) (5.5 kgf-m, 40 Ibf-{t)
Replace. Replace.

Do not remove.

UPPER TRANSMISSION

MOUNT (M/T model)
e 10 x 1.25 mm
LOWER TRANSMISSION 54 N-m (5.5 kgf-m, 40 1bf-tt)
MOUNT (8M/T model) Replace.
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Cylinder Head

Special Tools
Ref. No. Tool Number Description Qty
@ 07AAB-RJAAT00 Crankshaft Pulley Holder 1
@ 07AAB-RWCA120 Camshaft Lock Pin Set 1
€Y 07AAJ-PNAATD Air Pressure Regulator 1
® 07AAJ-RWCA100 Cam Chain inspection Gauge 1
) O07HAH-PJTA100 Valve Guide Reamer, 5.5 mm 1
® 07JAA-001020A Socket, 19 mm 1
@ 07JAB-0010208 Holder Handle 1
® 07MAA-PR70110 Adjuster 1
O] 07MAA-PR70120 Locknut Wrench 1
o 07PAD-001000G0 Stem Seal Driver 1
a 07ZAJ-PNAA101 VTEC Air Adaptar 2
@ 07ZAJ-PNAAZOD VTEC Air Stopper 1
07ZAJ-PNAA3CO Air Joint Adapter 1
i@ 07742-0G16100 Valve Guide Driver, 5.5 mm 1
{3 07746-0010400 Aftachment, 52 x 55 mm 1
07745-0010000 | Driver 1
i 07757-PJ1010A | Vaive Spring Compressor Attachment 1

&
@
&
o
=
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Component Location index

IGNITION COIL COVER

CYLINDER HEAD COVER
Removal, page 6-24
Installation, page 6-25

CAM CHAIN
Remioval, page 6-13
Installation, page 6-15
Inspection, page 6-23

CAM CHAIN GUIDE B

CAM CHAIN GUIDE A

VARIABLE VALVE
TIMING CONTROL
{VTC) Ol CONTROL
SOLENOID VALVE

CRANKSHAFT PULLEY
Remaoval/Instailation,
page 6-12

SPACER
AUTO-TENSIONER
Removelinstaliaton, O-RING
page 8-20

CHAIN CASE

CRANKSHAFT
PULLEY BOLT
Removal/lnstallation,

CHAIN CASE COVER page 6-12

{cont'd}
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Cylinder Head

Component Location Index {cont’d)

CAMSHAFT HOLDERS

CAM CHAIN GUIDE B

DOWEL PINS

INTAKE CAMSHAFT
Inspection, page 6-35

CMP PULSE PLATEB EXHAUST CAMSHAFT SPROCKET
Replacement, Replacement, page 6-30
page 6-30

CMP PULSE PLATE A
Repiacement,
page 6-29 /
/ VTC ACTUATOR
CMP SENSOR B Inspection, page 6-8
{EXHAUST}

Replacement, page 6-30

%A%SI;A;;POOSIT!ON
E R A Y
}!NTA)KEI o EXHAUST CAMSHAFT
inspection, page §-35
S

o

A, \;l DOWEL PINS
G |l
- 2)
T ROCKER ARM ASSEMBLY
/ VTEC Rocker Arm Test, page 6-7
Rocker Arm Assermbly Removal,
age 6-32
ocker Arm and Shaft
Disassembly/Reassembly,
page 6-33

Rocker Arm and Shaft inspection,
page 6-34

Racker Arm Assembly Installation,
page 6-43



VALVE COTTERS CYLINDER HEAD BOLT

/ Inspection, page 6-44
/ SPRING RETAINER

/ '

.:'/ / INTAKE VALVE SPRING

/ EXHAUST
,/ VALVE SEAL 6o
EXHAUST VALVE SPRING /'\
(_'ujr VALVE (\:

SPR'NG SEAT & INTAKE VALVE SEAL

&= Removal, page 6-37
== Installation, page 6-42

EXHAUST VALVE GUIDE

—

INTAKE VALVE GUIDE
; / Replacement, page 6-39
) / LOST MOTION ASSEMBLY

ROCKER ARM OIL CONTROL
SOLENCID FLTER

HEAT{\S\HIELD VTC STRAINER

VTC FILTER

CYLINDER HEAD
Removal, page 6-27
Inspection, page 6-31
Installation, page 6-44

EXHAUST VALVE
Removai, page 6-37
Inspection, page 6-39

. \ Iinstallation, page 6-42

- | INTAKE VALVE

ROCKER ARM OIL
CONTROL SOLENOID
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Cylinder Head

Engine Compression Inspection

NOTE: After this inspection, you must reset the engine
control module (ECM)/powertrain control module
(PCM), otherwise the ECM/PCM wiil continue to stop
the fuel injectors from operating.

1.

10.

6-6

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

. Turn the ignition switch to LOCK {0).

. Connect the Honda Diagnostic System (HDS) 1o the

data link connector {DLC) (see step 2 on page 11-3).

. Turn the ignition switch to ON (li}.

. Make sure the HDS communicates with the vehicle

and the ECM/PCM. If it does not communicate,
troubleshoat the DLC circuit {see page 11-192).

. Select ALL INJECTORS STOP in the PGM-FI,

INSPECTION menu with the HDS.

. Turn the ignition switch to LOCK (0).
. Remove the four ignition coils (see page 4-20).
. Remove the four spark plugs.

Attach a compression gauge to the spark plug hole.

11.

12.

13.

14.

15.

16.

17.

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

Compression Prgssure:
Above 930 kPa (9.5 kgf/cm’, 135 psi)

Measure the compression on the remaining
cylinders.

Maximum Vavriation:
Within 200 kPa (2.0 kgi/cm®, 28 psi)

If the compressian is not within specifications,
check the following itermns, then remeasure the
compression.

» Incorrect valve clearance

+ Confirmation of cam timing

+ Damaged of worn cam lobes

+ Damaged or worn valves and seats

» Damaged cylinder head gasket

+ Damaged or worn piston rings

» Damaged or worn piston and cylinder hore

Remaove the compression gauge from the spark
plug hole.

Install the four spark plugs.
Install the four ignition coils {(see page 4-20).
Selact ECM/PCM reset {see page 11-4) in the PGM-

Fl, INSPECTION menu to cancel ALL INJECTORS
STOP with the HDS.



VTEC Rocker Arm Test

Special Tools Required

*YTEC air stopper 072Z4J-PNAA20D
*VTEC air adapter 07ZAJ-PNAATGT

* Al joint adapter 07 ZAJ-PHAA3Q0

« Air pressure regulator 07AAJ-PNAATOY

1. Start the engine, and tet it run for 5 minutes, then
turn the ignition switch to LOCK {0},

2. Remove the cylinder head cover (sae page 6-24),

3. Setthe No. 1 piston at top dead center (TDC) (see
step B on page 6-13).

4, Move the secondary rocker arm (A} for the No. 1
cylinder. The secondary rocker arm should move
independently of the mid rocker arm (B).

@

If the secondary rocker arm moves freely, go to
step &.

if the secondary rocker arm does not move
independently, remove the mid, primary, and
secondary rocker arms as an assembly, and
check that the pistons in the rocker arms move
smoothly, If any rocker arm needs replacing,
raplace the mid, primary, and secondary rocker
arms as an assembly, then retest.

[

g.

10.

11

. Repeat step 4 on the remaining secondary rocker

arms with each piston at TDC. When all the
secondary rocker arms pass the test, go to step 6.

. Check that the air pressure on the shop air

compressor gauge indicates over 400 kPa
{4.0 kgf/em?®, 57 psik.

. Inspect the valve clearance (see page 6-9).

Remove the sealing bolt (A} from the relief hole,
and install the VTEC air stopper (B}

B
07ZAJ-PNAAZDD

C
U7 EAJ-PNAAIDT

Remove the No. 2 and No. 3 camshaft holder boits,
and instali the VTEC air adapters {C) finger-tight.

Connect the air joint adapter {2} and the air
pressure reguiator {E).

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

Specified Air Prassure:
290 kPa (3.0 kgffom?, 42 psi)

NOTE: if the rocker arm piston does not move after
applyving air pressure; move the rocker arm up and

down manually by rotating the crankshaft
clockwise.

{cont'd)
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Cylinder Head

VTEC Rocker Arm Test {cont'd)

12. With the spacified air pressure applied, move the
secondary rocker arm (A} for the No. 1 cylinder.
The mid rocker arm (B), the primary rocker arm (C),
and the secondary rocker arm should move
together.

« if the mid, primary, and secondary rocker arms
move together, go to step 13.

+ If the mid and primary rocker arms do not move
together with the secondary rocker arm, remove
the mid, primary, and the secondary rocker arms
as an assembly, and check that the pistons in the
rocker arms move smoothly. If any rocker arm
needs replacing, replace the mid, the primary,
and the secondary rocker arms as an assembly,
then retest.

13. Repeat step 12 on the remaining secondary rocker
arms with each piston at TDC. When all the
secondary rocker arms pass the test, go to step 14.

14. Remove the air pressure regulator, the air joint
adapter, the VTEC air adapters, and the VTEC air
stopper.

15. Tighten the camshaft holder mounting bolts to
22 N-m (2.2 kgf-m, 16 Ibf-ft).

16. Tighten the sealing bolt to 10 N.m {1.0 kgf.m,
7.2 1bf-fr).

17. Install the cylinder head cover (see page 6-25).

VTC Actuator Inspection

1. Remove the cam chain (see page 6-13).

2. Loosen the rocker arm adjusting screws (see step 2
on page 6-32).

3. Remove the camshaft holder {see step 3 on page
6-32).

4. Remaove the intake camshaft.

5. Check that the variable valve timing control (VTC)
actuator is locked by turning the VTC actuator
counterciockwise. If it is not locked, turn the VTC
actuator clockwise until it stops, then recheck it. I it
is still not locked, replace the VTC actuator.

6. Seal the retard holes {&) in the No. 1T camshaft
journal with tape and a wire tie,




8. Apply air to the unsealed advance hole to release the
locle.

4, Check that the VTC actuator moves smoothly. if the
VTC actustor does not move smoothly, replace the
VTC actuator.

0. Ramove the wire tie, the tape, and the adhesive
residue from the camshaft journal.

11, Make sure the punch marks on the VTC aciuator
and the exhaust camshaft sprocket are facing up,
then set the camshafts in the head {see step 6 on
page 6-44},

12. Setthe camnshaft holders and cam chain guide B in
piace {see step ¥ on page 6-44).

13. Tighten the camshaft holder bolts to the specified
torque {see step 8 on page 6-44).

14. Hold the camshafi, and turn the VTC actuator
ciockwise until you hear it click. Make sure to lock
the VTC actuator by turning it.

15, lnstall the cam chain {see page §-15).

16. Adjust the valve clearance (see page 6-9).

Valve Clearance Adjustment

Special Tools Required
s Locknut wrench 07MAA-PR70120
« Adjuster 07TMAA-PR70110

NOTE: Connect the Honda Diagnostic System (HDS) to
the data iink connector {DLC) and monitor the engine
coolant temperature (ECT) sensor 1 with the HDS.
Adjust the valve clearance only when the ECT sensor 1
temperature is less than 100 F (38 *C).

1. Remove the cylinder head cover (see page 6-24).

2. Setthe No. 1 piston at top dead center (TDC). The
punch mark {A} on the variable valve timing control
{(VTC) actuator and the punch mark (B} on the
exhaust camshaft sprocket shioufd be at the top.
Align the TDC marks (C) on the VTC actuator and
the exhaust camshaft sprocket.

{cont’d)
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Cylinder Head

Valve Clearance Adjustment (cont’d)

3. Select the correct feeler gauge for the valve 5. If you fee! too much or too little drag, loosen the
clearance you are going to check. locknut with the locknut wrench and adjuster, and
turn the adjusting screw until the drag on the feeler
Valve Clearance gauge is correct.

intake: 0.21—0.25 mm (0.008—0.010in.}
Exhaust: 0.25—0.29 mm (0.010—0.011 in.)

O07MAA-PR70110

EXHAUST

f v
No. 1 No. 2 No.3 . No.4 O07TMAA-FR70120

INTAKE
6. Tighten the locknut to the specified torque, and

4. Insert the feeler gauge (A) between the adjusting recheck the ¢learance. Repeaat the adjustment if
screw {B} and the end of the valve stem, and slide it necessary.
back and forth; you should feel a slight amount of
drag. Specifisd Torque

Intake:

7x0.75 mm

14 Nom (1.4 kgf-m, 10 Ibf.ft)

Apply new engine oil to the nut threads.

Exhaust:

7x0.75 mm

14 N.m (1.4 kgf-m, 10 lbf-ft}

Apply new engine oil to the nut threads.

6-10



7. Rotate the crankshaft 180 “ciockwise {(camshafi
pulley turns 90 9.

8. Cheack and, if necessary, adjust the valve clearance
on the No. 8 cylinder.

9. Rotate the crankshaft 180 ° clockwise {camshaft
pultey turns 80 .

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

11. Rotate the crankshaft 180 ° clockwise (camshaft
pulley turns 90 9.

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

13. Install the cylinder head cover (see page 6-25).

6-11



Cylinder Head

Crankshaft Pulley Removal and installation

Special Tools Required

« Holder handle 07JAB-001020B

» Crankshaft pulley holder 07AAB-RJAAT00

«Socket, 19 mm 07JAA-001020A or a commercially
available 19 mm socket

Removal
1. Remove the front wheels.
2. Remove the spiash shigld (see step 2% on page 5-5).
3. Remove the drive belt {see page 4-30).

4. Hold the pulley with the holder handle (A} and the
crankshaft pulley holder (B).

B
D7AAB-RIAATHO

A
07JAB-0010208

c
07JAA-0010204
{or commercially available}

5. Remove the bolt with a socket, 12 mm (C) and a
breaker bar, then remnove the crankshaft puiley.

6-12

installation

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

(s Clean
& : Lubricate

oL

(o
O

N

-

2. Instail the crankshaft pulley, and hold the pulley
with the holder handle (A} and the crankshaft puiley
holder (B).

A
C7JAB-0010208

C
07JAA-001020A
{or commercially available)}

3. Tighten the bolt to 49 N-m (5.0 kgf-m, 36 Ibf-ft) with
a torque wrench and socket, 19 mm {C), Do not use
an impact wrench. if the pulley bolt or crankshaft
are new, tighten the boltto 177 N-m {18.0 kgf-m,

130 |bf-ft), then remove the bolt and tighten it to
43 N-m (5.0 kgf-m, 36 Ibf-f1).

4, Tighten the pulley bolt an additicna! 80 °.
5. Install the drive belt {see page 4-30).
6. Install the splash shicld {see step 48 on page 5-20).

7. Install the front wheels.



Cam Chain Removal

NOTE: Keep the cam chain away from magnetic fields.

1. Remova the front wheels.

2. Remove the spiash shield {see step 25 on page 5-5).

3. Remove the drive belt {see page 4-30).

4. Remove the cylinder head cover {see page 6-24).

5. Setthe No. 1 piston at top dead center (TDC). The
punch mark (A} on the variable valve timing control
{VTC} actuator and the punch mark (B} on the
exhaust camshaft sprocket should be at the top.

Align the TDC marks (C) on the VTC actuator and
the exhaust camshaft sprocket.

@. Disconnect the VTC oil controf solenocid vaive
connector (A and remove the harness clamp (B

7. Remove the VTC oil control solenoid valve
{see page 11-300}.

8. Remove the crankshaft pulley (see page 6-12).

8. Support the engine with a jack and a wood blocik
under the oil pan.

10. Remove the ground cable {A), then remove the side
engine mount bracket (B).

11. Bemaove the side engine mount bracket mounting
bolts.

{cont'd)
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Cylinder Head

Cam Chain Removal (cont'd)

12. Remove the cam chain case (A) and the spacer (B). 15. Align the holes on the lock {A) and the auto-
tensioner (B}, then inserta 1.2 mm {0.05 in.)
diameter pin or lock pin (P/N 14511-PNA-Q03) {C)
into the holes. Turn the crankshaft ciockwise to
secure the pin.

NOTE: Check the auto-tensioner cam position. If the
position are not aligned, set the first cam to the first
edge of the rack.

13. Loosely install the crankshaft puliey.

14. Turn the crankshaft counterclockwise to compress
the auto-tensioner.

6-14



17. Remove cam chain guide B.

T
.
1l

H
H
H
H

arm (B}

19. Remove the cam chain,

Cam Chain Instaliation

Special Tools Required
Camshaft lock pin set 07AAB-RWCA120

NOTE:

« Keep the cam chain away from magnetic fields.

= Before doing this procedure, check that the variable
valve timing control (VTC) actuator is locked by
turning the VTC actuator counterclockwise. If not
tocked, turn the VTC actuator clockwise until it stops,

then recheck it. If it is still not locked, repiace the VTC
actuator.

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

2. Set the camshafts to TDC. The punch mark (A} on
the VTC actuator and the punch mark {B} an the
exhaust camshaft sprocket shouid be at the top.
Align the TDC marks {C} on the VTC actuator and
the exhaust camshaft sprocket.

{cont’d)
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Cylinder Head

Cam Chain Installation (cont’d)

3. To hoid the intake camshaft, insert a camshaft lock
pin (07 AAB-RWCA120) {(A) into the maintenance
hole in camshaft position {CMP) pulse plate A (B}
and through the No. 5 rocker shaft holder {C).

A

4. To hold the exhaust camshaft, insert a camshaft
lock pin (A} into the maintenance hole in CMP puise
plate B (D) and through the Ne. 5 rocker shaft
holder (C).

5. install the cam chain on the crankshaft sprocket
with the colored link piate (A) aligned with the mark
{B} on the crankshaft sprocket.

6-16

6. Install the cam chain on the VTC actuator and the
exhaust camshaft sprocket with the punch marks
{A) aligned with the center of the two colored link
platas (B).

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



8. Compress the autc-tensioner when replacing the
cam chain. Remove the pin from the auto-tensioner.

Turmn the plate (A} counterclockwise, to refease the
tack, then press tha rod (B), and set the first cam (T}
to the first edge of the rack {D). Insert the 1.2 mm
{0.05 in.) diameter pin or lock pin (P/N 14511-
PNA-003) (E) into the hotes (F).

NOTE: If the chain tensioner is not set up as
described, the tensioner will become damaged.

Sx 25mm

2.2 kgfrn 18 lbf-f1)

"f,o

e ST
H L
. ot

10. Install the auto-tensioner.

NOTE: Check the auto-tensioner cam position. if the
position is not aligned, set the first cam to the first
edge of the rack.

1.2 kgh-m, 8.7 bf-H4]

11. Remove the pin or lock pin from the auto-tensioner.

{cont’d)
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Cylinder Head

Cam Chain Installation (cont'd)

12. Remove the camshaft lock pin set.

13. Check the chain case oil seal for damage. If the oil
seal is damaged, replace the chain case oil seal
(see page 6-22).

14. Remove the old liguid gasket from the chain case
mating surfaces, the bolts, and the bolt holes.

15. Clean and dry the chain case mating surfaces.

6-18

16. Apply liquid gasket, P/N 08717-0004, 087 18-0001,
08718-0003, or 08718-0009, evenly to the engine
block mating surface of the chain case, and to the
inside edge of the threaded holt holes. install the
component within 5 minutes of applying the liquid
gasket.

MNOTE:

« 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 liguid gasket and
residue, then reappiy new liquid gasket.

Apply liquid gasket
alang the broken line,

17. Apply liquid gasket to the engine biock upper
surface contact areas (A) on the chain case and
lower block upper surface contact areas (B) on the
chain case.

18. Appiy liquid gasket, P/N 08717-0004, 08718-0001,
08718-0003, or 087 18-0009, evenly to the il pan
mating surface of the chain case, and to the inside
edge of the threaded bolt holes. Instail the
component within b minutes of applying the liquid
gasket.

NOTE:

» 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
liguid gasket, remove the oid liquid gasket and
residue, then reapply new liquid gasket.

Apply liquid gasket
along the brokan line.



19. Install the spacer {8), then instail the new C-ring (B}
on the chain case. Set the edge of the chain case (C}
1o the edge of the oil pan (D), then install the ¢hain
case on the engine block (E), Wipe off the excess

liquid gasket on the ¢il pan and chain case mating
surface.

NOTE:

» When installing the chain case, do not slide the
bottom surface onto the oil pan mounting surface.

« 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 cass.

10 x 1.25 mm
/ 44 M-m
{4.5 kgf-m,
33 ibf-f)
o

6x 1.0 mm
12 Nm
{1.2 kgf-m, 8.7 bt}

20. Install the side engine mount bracket, then tighten
the side engine mount bracket mounting bolts.

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

21. Tighten the new side engine mount bracket
mournting bolts in the numbered sequence shown.

5x1.0mm 12 x 1.25 mm
54 N-m
5.5 kgf-m, 40 1bf-1)

Replace.

12 Nem
{1.2 kgf-m, 8.7 1)

22. Install the ground cable.

23. Remove the jack and the wood block.

{cont'd)
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Cylinder Head

Cam Chain Installation {(cont'd)

24.

25,

26.

27.

28.

29.

30.

31.

Install the crankshaft pulley {see page 6-12).

Instali the VTC oil control solenoid valve (see page
11-300).

Connect the VTC oil control solenoid valve
connector (A) and install the harness clamp (B).

Instail the cylinder head cover {see page 6-25).
Install the drive beit (see page 4-30).

Install the splash shield (see step 48 on page 5-20).
Install the front wheels.

De the crankshaft position (CKP} pattern clear/CKP
pattern learn procedure (see page 11-5).

6-20

Auto-tensioner Removal and
Installation

Removal

1. Remove the chain case cover.

2. Turn the crankshaft countarclockwise to compress
the auto-tensioner.




3. Align the holes on the lock (A} and the auto- installation
tensioner {B}, then inserta 1.2 mm (0.05 in.}

diameter pin or lock pin (P/N 14511-PNA-003) (C) 1. Instali the auto-tensioner.

into the holes. Turn the crankshafi clockwise to

secure the pin. NOTE: Check the auto-tensioner carn position, If the
position is not aligned, set the first cam to the first

NOTE: Cheack the auto-tensioner cam position. if the edge of the rack.

position is not aligned, set the first cam to the first
edge of the rack (see step 8 on page 6-17).

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

2. Remove the 1.2 mm (0.05 in.) diameter pin or lock
pin {P/N 14511-PNA-Q03} from the auto-tensioner.

3. Remove all of the oid liguid gasket from the chain
case cover mating surfaces, the bolts, and the boht
holes.

4. Clean and dry the chain case cover mating surfaces.

{cont'd}
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Cylinder Head

Auto-tensioner Removal and
Installation {cont’'d)

5. Apply liquid gasket, P/N 08717-0004, 087 18-0001,
08718-0003, or 08718-0008, evenly to the chain
case mating surface of the chain case cover, and to
the inside edge of the threaded bolt holes. Instalt
the component within & minutes of applying the
liguid gasket.

NOTE:

« If you apply liguid 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
residus, then reapply new liguid gasket.

Apply liquid gasket
along the broken line.

6. install the chain case cover.

NOTE:

+ Wait at least 30 minutes before filling the engine
with oil.

* Do not run the enging for at least 3 hours after
installing the chain case cover.

6 x 1.0 mm
12 N-m
i1.2 kgf-m, 8.7 of-ft)

6-22

Chain Case Oil Seal Installation

Special Tocls Required
» Driver 07749-0010000
= Attachment, 52 x 55 mm 07746-0010400

1. Apply a light coat of new engine oil around the
crankshaft.

2. Apply a light coat of new engine oil to the lip of the
chain cace oil seal.

3. Use the handle driver and attachment, 52 x 55 ram
to drive a new oil seal squarely into the chain case
to the specified installed height.

07749-0010000

07746-0010400

4, Measure the distance between the chain case
surface (A) and the oil seal (B).

0Oil Seal Instaiied Height:
32.4—332.1mm (1.28—1.30in.}

32.4—33. 1T mm
{1.28—1.3¢ in.)



Cam Chain Inspection

S:recial Tools Required
Cam chain inspection gauge 07TAAJ-RWCAT00

1. Remove tha front wheels.

2. Remove the splash shisld {see step 25 on page 5-5).

3. Ramove the cylinder head cover {see page 5-24).

i, Rotate the crankshaft pulley two turns clockwise.

j

. Setthe No. 1 piston at top dead center {TDC). The
punch mark (A} on the variabie valve timing controi
{(VTC} actuator and the punch mark (B} on the
exhaust camshaft sprocket should be at the top.
Align the TDC marks {C) on the VTC actuator and
the exftizust camshaft sprocket.

::-——-:*_ﬁ__——r;/__:/_\r,{_k A
,W i //

f\-/ \_/’ ‘\,,\
(N ) /‘\H
'14‘&\// \iv/ Bs Q-\

B

10.

. Measure the clearance between the cam chain {A)

and the tensioner arm (B) with the carn chain
inspection gauge {07 AAJ-RWCA100).

+ If the clearance is OK, go to step 17.
« If the clearance is mare than the service limit, go
to step 7.

Ghain-to-Arm Clearance

Service Limit:

MIL on with P0341:4.3 mm {$.17 in.}
Without MIL: 5.5 mm (0.22 in.)

07AAJ-RWCAT00

. Remove the oil pan {see page 7-11).

. Support the engine with a jack and a wood block

under the engine hlock.

NOTE: De not hit the oif purap and the baffie plate
when placing the jack on the adge of the engine
biock.

. Remove the cam chain {(see page 6-13),-and check

the teeth on the crankshaft sprocket, the VTC
actuator, and the exhaust carnshaft sprocket for
wear and damage. If any of them are worn or
damaged, replace if necessary.

Check the oil passage on the aute-tensioner for
clogs. If the auto-tensioner is clogged, replace it.

{cont'd}
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Cylinder Head

Cam Chain Inspection (cont'd)

11. Measure the length of the oil pump chain auto-

Cylinder Head Cover Removal

1. Rermnove the strut brace {if equipped) (see page

12.

13.

14.

15.

16.

17.

18.

19.

tensioner rod.

Oil Pump Chain Auto-Tensioner Rod Length
13 mm (0.57in.)

Service Limit:

L4

If the length is over the service limit, replace the oil
pump chain (see page 8-23}). When replacing, check
the teeth on the crankshaft sprocket and oil pump
sprocket for wear and damage. If any of them are
worn or damaged, replace if necessary.

Check the oil passage on the oil pump chain auto-
tensioner for clogs. If the auto-tensioner is clogged,
repiace it.

Install the new cam chain {see page 6-15).

Remove the jack and the wood block.

Install the oil pan (see page 7-31).

Instali the cylinder head cover {see page 6-25).

Instali the splash shieid (see step 48 on page 5-20).

Install the front wheels.

6-24

20-289).

2. Remove the engine cover.

3. Remove the four ignition coils {see page 4-20).

4, Remove the dipstick {A) and the power steering
{P/3) hose bracket (B) and disconnect the breather
hose (C) and the brake booster vacuum hose {D).

5. Remove the two bolts (E) securing the evaporative
emission {(EVAP) canister purge vaive bracket.



6. Remove the cylinder head cover.

Cylinder Head Cover installation

1. Thoroughly clean the head cover gasket and the
groove.

2. install the head cover gasket {A) in the groove of
the cylinder head cover {B}.

3. Chaclcthat the mating surfaces are ciean and dry.

4. Apply liquid gasket, P/N 087 17-0004, 08718-0001,
08718-0003, or 08718-0009, on the chain case and
the No. § rocker shaft holder rmating areas. instali
the compenent within 5 minutes of applying the
liguid gasket.

NOTE:

= if vou apply ligquid gasket P/N 08718-0012, the
comiponent must be insialled within 4 minutes.

+ If too much time has passed after applying the
tiquid gasket, remove the old liguid gasket and
residue, then reapply new liguid gasket.,

A@f

Apoly liquid gasket Apply liquid gasket
to these points. to these points.
{cont'd)
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Cylinder Head

Cylinder Head Cover Installation {cont’d)

5. Setthe spark plug seals (A} on the spark plug tubes.
Place the cylinder head cover {B) on the cylinder
head, then slide the cover slightly back and forth to
seat the head cover gasket.

6. Inspect the cover washers (C). Replace any washer
that is damaged or deteriorated.

7. Tighten the bolts in three steps. In the final step

tighten ail bolts, in sequence, to 12 N-m (1.2 kgf-m,
8.7 Ibf ft}.

NOTE:

» Wait at least 30 minutes before filling the engine
with oii.

* Do not run the engine for at least 3 hours after
installing the head cover.
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8. Install the two bolts (A} securing the evaporative
emission (EVAP) canister purge valve bracket.

9. Connect the breathe hose (B) and the brake booster
vacuum hose (C) and install the power steering
{P/S} hose bracket (D}, and the dipstick (E).

10. Instail the four ignition coils {see page 4-20).

11. Install the engine cover.

12. Install the strut brace (if equipped) (see page
20-289).



Cylinder Head Removal

NOTE:

+ Use fender covers to avoid damaging painted
surfaces.

+ To avoid damage, unplug the wiring connectors
carefully whils holding the connsector portion.

+ Connect the Honda Diagnostic System (HDS) 1o the
data {ink connector {DLC), and monitor the engine
coolant temperatura {(ECT) sensor 1. To avoid
damaging the cylindar head, wait until the ECT
sensor 1 temperature drops below 100 F (38 °C)
before ioosening the cvlinder head bolis.

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

1. Remove the strut brace ({if equipped) (see page
20-289).

2. Relieve the fuel pressure {see page 11-332).

3. Drain the sngine coolant {see page 10-6).

4, Remove the drive belt {see page 4-30).

5. Remove the intake manifold {see page 2-3).

8. Remove the catalytic converter {see page 11-367).

7. Disconnect the evaporative emission (EVAP}
canister hose (A}

8. Remove the quick-connect fitting cover (A}, then

disconnect the fuel feed hose (B) (see page 11-340).

9. Disconnect the four fuel injector connectors (A), the

engine mount control solenoid vatve connector (B),
and remove the ground cables (C).

{cont'd}
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Cylinder Head

Cylinder Head Removal {cont'd)

10. Remove the four bolts securing the EVAP canister
purge valve bracket.

11. Disconnect the upper radiator hose (A}, the heater
hoses {B)}, and the water bypass hose (C).
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12. Remove the two bolts {A) securing the cannecting
pipe. ’

13. Disconnect the water bypass hose (B).

14. Disconnect the following engine wire harness
connectors and remove the wire harness clamps
from the cylinder head:

* Engine coolant temperature {ECT) sensor 1
connector

« Camshaft position (CMP) sensor A (intake}
connector

+ Camshaft position {CMP)} sensor B (Exhaust)
connector

* Rocker arm oil control valve connector

» Rocker arm oil pressure switch connector

* EVAP canister purge valve connector

« Variable valve timing control (VTC} oil control
solenoid valve connector

» Engine oil pressure switch connector



15, Remove the cam chain (see page 6-13).

16, Remove the rocker arm assembly (see page 6-32).

17. Remove the cylinder head bolts. To prevent
warpage, loosen the bolis in sequence 1/3turn at a
yime; repeat the seguence untit ali bolis are
locsenad.

18. Remove the cylinder head.

CMP Pulse Plate A Replacement

1. Remove the cylinder head cover (see page 8-24).

2. Remove camshaft position (CMP}) sensor A
(see page 11-301).

3. Hold the camshaft with an open-end wrench, then
loosen the bholt.

s / 14x 1.0 mm
R 39 N-m (4.0 kgf-m, 29 Ibf-ft}
Apply new engine oil 1o
the bolt threads.

5. Install CMP pulse plate A in the reverse order of
removal.
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Cylinder Head

CMP Pulse Plate B Replacement

1. Remove the cylinder head cover (see page 6-24).

2. Remove camnshaft position (CMP} sensor B
{see page 11-210).

3. Hold the camshaft with an open-end wrench, then
lcosen the bolt.

N 14 x 1.0 mm
o 39 N-m (4.0 kgf-m, 29 |bf.#)
Apply new engine oil to

the bolt threads.

5. Instali CMP puise plate B in the reverse order of
rermoval.
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VTC Actuator, Exhaust Camshaft
Sprocket Replacement

Removal

1.

4,

Remove the cam chain {see page 6-13).

NOTE: For exhaust camshaft sprocket removal, do
steps 3 and 4.

. if the VTC actuator will be reused, do these steps to

avoid damaging the actuator lock pin.

-1 Remove the intake camshaft from the cylinder
head, and seat the retard holes in the No, 1
camshaft journal with tape and a wire tie {see
step 6 on page 6-8).

-2 Seal over cne of the advance holes with tape (see
step 7 on page 6-8).

-3 Apply air to the unsealed advance hole to release
the lock {see step 8 on page 6-9}.

-4 Remove the wire tie, the tape, and the adhesive
residue from the camshaft journal.

-5 Temporarily reinstall the camshaft and the cam
journais on the cylinder head.

Hold the camshaft with an open end wrench, then
loosen the variabie valve timing control (VTC)
actuator mounting bolt or the exhaust camshaft
sprocket mounting bolt,

Remove the VTC actuator and/or the exhaust
camshaft sprocket frorm the camshaft.



Cylinder Head Inspection for
Warpage

installation

1. Install the VTC actuator and/or the exhaust camshaft 1. Remove the cylinder head (see page 6-27).

sprocket onto the camshaft.
2. Inspect the camshafi (see page 6-35),
NOTE: To avoid damage to the VT actuator, it
must be instalied in the unlocked position. if 3. Check the Cylfnder head for warpage. Measure

necessary, tlemporarily install the VTC actuator
mount boft hand-tight, and unlock the actuator along the edges, and three ways across the center.

{see step 2 of removal). i
+ If warpage is less than 0.05 mm (0.002 in.)

cylinder head resurfacing is not required.
- {f warpage is between 0.05 mm {0.002 in.} and

2. Apply new enging oil to the threads of the VTC . -
actuator mounting boli and the exhaust camshaft 0.2 mm (.D'OOS in.), resurfa:ce‘tbe cylinder head._
mounting boft, then install them. « The maximum resurface limit is 0.2 mm {0.008 in.)

) based on a height of 104 mm {4.08 in.).
. Hoid th h ith -
3 ﬁgh(;i;n Z;;?;tjﬁ with an open-end wrench, then Cylinder Head Height
’ Standard {New): 103.95—104.05 mm

(4.093—4.0926 in.)

Specified Torgque

VTC Actuator Mounting Bolt:

2% 1.25 mm :

113 Nem {11.5 kgf-m, 83 ibfft)

Exhaust Camshaft Sprocket Mounting Bolt:
10 % 1.25 mm

72 N.-m (7.3 kgf-m, 53 Ibf-)

4. Hoid the camshaft with an open-end wrench, and
turn the VTC actuator by hand clockwise until you
hear and feel the actuator lock pin click into
place.

5. Install the camn chain {see page 6-15).
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Cylinder Head

Rocker Arm Assembly Removal

4. Remove cam chain guide B {A), the camshaft

1. Remove the cam chain (see page 6-13).
holders (B), and the camshafts (C).

2. Loosen the rocker arm adjusting screws (A).

3. Remove the camshaft holder boits. To prevent
damaging the camshafts, lcosen the bolts, in
seguence, two turns at a time.

5. [nsert the bolts (Al into the rocker shaft helder, then
remove the rocker arm assembly (B),

NOTE: Bolt (2 is not on ali engines.
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Rocker Arm and Shaft Disassembly/Reassembly

NOTE:

+ Identify sach part as it s removed so that each item can be reinstalled in its original position.

+ |Inspect the rocker arm shaft and rocker arms (see page 6-34).

« if reussd, the rocker arms must be installed in the same positions.

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

« Priorto reassembling, clean all the parts in solvent, dry them, and apply new engine oil to any contact points.

» Bundie the intake rocker arms with rubber bands to keep them together as a set.

« When replacing the intake rocker arm assembly, remove the fastening hardware from the new intake rocker arm
assernbly.

EXHAUST ROCKER
i ] N . 4,.—'/ SHAFY
: o . S z o o o

EXHAUST ROCKER ARM
E)a—"" ASSEMBLY

i

Ha. 1
ROCKER
SHAFT HOLDER

No. 5
ROCKER
SHAFT HOLDER

INTAKE ROCKER

N{"(:2 1 SHAFT ROCKER SHAFT 28&:?(53 SHAFT
ROCKE
HOLDER HOLDER HOLDER ARM ASSEMBLY

S INTAKE ROCKER SHAFT
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Cylinder Head

Rocker Arm and Shaft Inspection

1. Remove the rocker arm assembly {see page €-32}. 5. Measure the inside diameter of the rocker arm, and
check it for an out-of-round condition.
2. Disassemble the rocker arm assembly (see page

6-33). Rocker Arm-to-Shaft Clearance
Standard {New):
3. Measure the diameter of the shaft at the first rocker Intake: 0.018—0.059 mm
location, {0.6007—0.0023 in.)
Exhaust: 0.018—10.056 mm

{0.0007—0.0022 in.)
Service Limit:  0.08 mm {0.003 in.)

6. Repeat for all recker arms and both shafts. If the
clearance is heyond the service limit, replace the
rocker shaft and ail out of service limit rocker arms.
If any VTEC rocker arm needs replacement, replace
the rocker arms {primary, mid, and secondary), as a
set.

7. Inspect the rocker arm pistons (A}. Push on each
piston manually. If it does not move smoothly,
replace the rocker arm set.

NOTE: Apply new engine oil to the rocker arm
pistons when reassembling.

8. Install the rocker arm assembly (see page 6-43).
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Camshaft inspection

NOTE: Do not rotate the camshaft during inspection. 3. Seat the camshaft by pushing it away from the
camshaft pulley end of the cylinder head.

1. Remove the rocker arm assembly {see page §-32).
4. Zerothe dial indicator against the end of the

2. Put the rocker shaft hoiders, camshaft, and camshaft, then push the camshaft back and forth,
camshaft holders on the cylinder head, then tighten and read the end play. If the end play is beyond the
the bolts, in sequence, to the specified torque. service limit, replace the cylinder head and recheck.

if it is still beyond the service limit, replace the
MNOTE: If the engine does not have bolt &), skip it camshaft.
and continue the torgue sequence.
Carmshaft End Play
Specified Torque Standard {New): 0.05—0.20 mm
8x1.25 mm (0.002—0.008 in.}
22 Nem (2.2 kgf-m, 16 ib{ft) Service Limit: ¢.4 mm (0.02in.)

6x 1.0 min
12 N-m (1.2 kgfm, 8.7 Ihi-ft)
6 x 1.0 mm Bolts: @, 8, &

=

&

& & B B @
; i
i

U—

&
. |

| )

L}
LT

L

(e ———

PN

&g
&

&)

{cont'd)
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Cylinder Head

Camshaft inspection {cont’'d)

5. Loosen the camshaft holder bolts two turns at a 10. Check the total runout with the camshaft supported

time, in a crisscross pattern. Then remove the
camshaft holders from the cylinder head.

. Lift the camshafts out of the cylinder head, and
wipe them clean, then inspect the lift ramps.
Replace the camshaft if any lobes are pitted, scored,
or excessively worn.

. Clean the camshaft journal surfaces in the cylinder
head, then set the camshafts back in place. Place a
plastigage strip across each journal.

. Instal} the camshaft holders, then tighten the holts
to the specified torque as shown in step 2.

. Remove the camshaft holders. Measure the widest
portion of plastigage on each journal.

= if the camshafi-to-holder clearance is within the
service limits, go to step 11.

» If the camshafi-to-holder clearance is beyond the
sarvice limit, and the camshaft has been replaced,
replace the cylinder head.

+ If the camshaft-to-holder clearance is beyond the
service limit, and the camshaft has not been
replaced, go to step 10,

Camshaft-to-Holder Oil Clearance
Standard {(New):
No. 1 fournal:

0.030—0.069 mm
{0.0012—0.003 in.}
No. 2, 3, 4, 5 Journais: 0.060—0.099 mm
{0.002—¢.004 in.)
0.15 mm {0.006 in.)

Service Limit:
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11

on V-blocks.

» If the total runout of the camshaft is within the
service limit, replace the cylinder head.

« if the total runout is beyond the service limit,
replace the camshaft and recheck the camshaft-
to-holder oil clearance. If the oil clearance is stil}
beyond the servica limit, replace the cylinder
head.

Camshaft Total Runout
Standard (New): 0.03 mm {0.0012 in.) max.
0.04 mm (0.002 in.)

Service Limit:

Measure the cam lobe height.

Cam Lobe Height Standard (New):

INTAKE EXHAUST
PRI 33744 mm 34.291 mm
| 141328500} (1.35001n.)
MID 35.456 mm
{1.3958 in.)
SEC 33.744 mm
{1.3285in.)
PRIl: Primary MiD; Mid SEC: Secondary
C/C: Cam Chain
INTAKE

MID SEC
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Valve, Spring, and Valve Seal Removal

Special Tools Required 5. Install the valve guide seal remover.
Valve spring compressor attachment 07757-PJ1010A

ldentify the valves and the valve springs as they are
removed s that each item can be reinsialled in its
original position.

1. Remove the cylinder head {see page 6-27).

2. Using an appropriate-sized socket (A and plastic
matlet (B}, lightly tap the spring retainer to loosen
the valve cottsrs.

3. Instal the valve spring comprassor attachment and
the vaive spring compressor, Compress the spring,
and remove the vaive cotters.

4. Remaove the valve spring compressor and the valve
spring compressor attachment, then remove the
spring retainer and the valve spring.
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Cylinder Head

Valve Inspection

1. Remove the valves (see page 6-37).
2. Measure the valve in these areas.

Intake Valve Dimensions

A Standard (New): 35.85—36.15 mm
(1.411—1.423 in.}

B Standard (New): 108.5—102.1 mm
{4.272—4.295 in.}

C Standard (New): 5.475—5.485 mm
{0.2156—0.2159 in.}

C Service Limit:  5.445 mm (0.214 in.}

Exhaust Valve Dimensions

A Standard (New): 30.85—31.15 mm
(1.215—1.226 in.)

B Standard (New}: 168.4—109.0 mim
{4.268—4.291in.)

C Standard iNew): 5.450—5.460 mm
(0.2146—0.2150 in.)

C Service Limit:  3.42 mm {0.213 in.}
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Valve Stem-to-Guide Clearance
Inspection

1. Remove the valves (see page 6-37).

2. Slide the valve out of its guide about 10 mm

{0.39 in.}, then measure the stem-to-guide

clearance with a dial indicator while rocking the

stern in the direction of normal thrust {(wobble

mathod).

« if the measurement exceeds the service limit,
recheck it using a new valve.

« if the measurement is now within the service
limit, reassemble using a new valve,

= {f the measurement with a new valve still
exceeds the service limit, go to step 3.

Intake Vailve Stem-to-Guide Clearance

Standard (New): 0.06—0.11 mm
{0.002—0.004 in.}

Service Limit: 0,16 mm {0.006 in.)

Exhaust Valve Stem-to-Guide Clearance

Standard {(New]: 0.11—0.16 mm
{0.004—0D.006 in.})

Service Limit: 0.22 mm (0.009 in.)

. Subtract the O.D. of the valve stem, measured with

a micrometer, from the 1.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): £.030—0.055 mim
{0.0612—9.0022 in.)

Service Limit:  0.88 mm {G.003 in.)

Exhaust Valve Stem-to-Guide Clearance

Standard (New): 0.055—0.080 mm
{0.0022—0.0031 i)

Service Limit:  0.11 mm {0.0043 in.}



Valve Guide Replacement

Special Tools Required 5. Working from the camshaft side, use the driver and
*Valve guide driver, 5.5 mm 07742-0010100 an air hammer to drive the guide about 2 mm
*Valve guide reamaer, 5.5 mm 07HAH-PJ7A100 (0.1 in.} towards the combustion chamber, This wili
knock off some of the carbon and make remaoval
1. Inspect the valve stem-to-guide clearance easier. Hold the air harnmer directly in line with the
{se= page 5-38). valve guide to prevent damaging the driver.
2. As illustrated, use a commercially available air- 6. Turn the head over, and drive the guide out toward
impact valve guide driver (A} moedified to fit the the camshaft side of the head.

diameter of the vaive guides. In most cases, the
same procedure can be done using tha valve guide
driver, 8.5 mum and a conventignal hammer.

fA 53 mm
’f ©21in) |
ey T '
i r YA f I

Bt SRS ¥ S R .
i BT 57 mm ' 1

Do i343 ) {2.24 in. £ 10.8 mm

0.43 in.}

3. Select the propsr replacement guides, and chill
tham in the freezer section of a refrigerator for at
ieast an hour.

4. Uss a hot plate or ovan 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 200 F {150 C); excessive heat may
joosen the valve seats.

7. If & valve guide will not maove, driil it out with a
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.

{cont’d)
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Cylinder Head

Valve Guide Replacement {cont’d)

9. Apply a thin coat of hew engine cil to the outside of 10, Coat both the valve guide reamer, 5.5 mm and the
the new valve guide. Install the guide from the valve guide with cutting oil.
camshaft side of the head; use the valve guide
driver to drive the guide in to the specified installed 11. Rotate the reamer clockwise to the full length of the
height (A) of the guide {B). If you have all 16 guides valve guide bore.

to do, you may have to reheat the head.

O7HAH-PJTAT00
Valve Guide Installed Height

Intake: 156.2—16.2 mm (0.598—0.638 in.)
Exhaust: 15.5-—18.5 mm (0.610—0.650in.)

07742-0010100

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 vaive (see page 6-38).
Verify that a valve slides into 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 6-41).
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Valve Seat Reconditioning

1. Inspect the valve stem-to-guide clearance
{see page 8-38). if the valve guides are worn,
replace them {sse page 6-39) before cutting the
valve seats.

2. Renew the valve seats in the cylinder head using a
valve seat cuiter.

3. Caretully cut a 45 “seat, rermoving only enough
material to ensure a smooth and concentric seat.

4. Bevelthe upper and lower edges at the angles
shown in the iflustration.
Check the width of the seat and adjust aceordingly.

INTAKE: 35 °

N EXHAUST:30°
o )

S oA

‘ \",
S S erse

P e

5. Make one more very light pass with the 45 ®cutter
to remove any possible burrs caused by the other
cutters.

Valve Seat Width
Standard {New}: 1.25—1.55 mm (0.049—0.061 in.}
Service Limit: 2,00 mm (0.079in.)

8. 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,

7. The actual valve seating surface {B}, as shown by
the blue compound, should be centered on the seat.

e if it is too high {closer to the valve stem), you
must make a secend cut with the 67.5 °cutter to
move it down, then one more cut with the 45 °
cutter to restore seat width.

« If it is too low {close to the valve edge), you must
make a second cut with the 35 “cutier {intake
side} or the 30 °cutter {exhaust side) to move it
up, then make one more cut with the 45 °cuttar
to restore seat width.

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

(cont’d)
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Cylinder Head

Valve Seat Reconditioning {cont’d)

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): 44.0—44.5 mm {1.73—1.75 in.}
Service Limit:  44.7 mm (1.76 n.}

Exhaust Valve Stem Installed Height
Standard (New): 44.0—445 mm (1.73—1.75in.}
Service Limit: 447 mm {1.76in.}

9. if valve stem installed height is beyond the service
limit, replace the valve and recheck. If it is still
beyond the service limit, replace the cylinder head;
the valve seat in the head is too deep.

6-42

Valve, Spring, and Valve Seal
Installation

Special Toois Required
» Stem seal driver 07PAD-0010000
*Valve spring compressor attachment 07757-PJ1010A

1. Coat the valve stems with new engine cil. Install
the valves in the vaive 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}

NQTE: The exhaust valve seal (C) has a black spring
{D}, and the intake valve seal {E} has a white spring
(F}. They are not interchangeable.

B
07PAD-0016000



Rocker Arm Assembly Installation

5. instali the valve spring and the spring retainer. 1. Reassemble the rocker arm assembly {see page
Place the end of the valve spring with the closaly 6-32).
wound coils toward the cvlinder head.
2. Ciean and dry the No. 5 rocker shaft holder mating

8. Install the valve spring compressor attachment and surface.
the valve spring compressor. Compress the spring,
and install the valve cotters. 3. Appiy liquid gasket, P/N 087 17-0G04, 08718-0001,

08718-0003, or 08718-0009, evenly to the cylinder
head mating surface of the No. & rocker shaft
hoider, and to the inside edge of the threaded bolt
holes. Install the component within 5 minutes of
applying the liquid gasket.

§7757-PJ1010A

NOTE:

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

« Iftoo much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

7. Bemove the valve gpring compressor and the valve
sSpring comprassor attachment.

8. Lightly tap the end of sach valve stem two or three
timas with a plastic meallet (A) to ensure proper

Apply I‘iquid gasket

seating of the valve and the valve cotiers. Tap the along the broken line.

valve stem only along its axis so you do not bend

the stem. 4, Inseri the bolts (A} into the rocker shaft holder, then
install the rocker arm assembly (B) on the cylinder
head.

5. Remove the bolts from the rocker shaft holder.

{cont’d)
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Cylinder Head

Rocker Arm Assembly Installation
(cont’d)

6. Make sure the punch marks on the variable valve
timing control (VTC) actuator and the exhaust
cameshaft sprocket are facing up, then set the
camshafts (A) in the holder. Apply new engine oil to
the camshaft journals and lobes.

7. Setthe camshaft holders {B) and the cam chain
guide B {C) in place.

8. Tighten the kolts to the specified toraue.

NOTE: i the engine does not have holt &, skip it
and continue the torque sequence.

Specified Torque

8x1.25 mm

22 N-m (2.2 kgf.m, 16 lbf-ft}
6 x 1.0 mim

12 N-m {1.2 kgf-m, 8.7 ibf.f1)
6 x 1.0 mm Bolts: @), @, &

wm @ & B o W & Jd

HODH EH Hed

m @ ® ® @

9. Install the cam chain (see page 8-15), then adjust
the valve clearance (see page 6-9).
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Cylinder Head Instaliation

1. Install a new coolant separator {A) in the engine
block whenever the engine block is replaced.

2. Clean the cylinder head and the engine block
surface.

3. Install the new cylinder head gaskat (A) and the
dowel pins (B} on the engine biock. Always use a
new cylinder head gasket.




4. Set the crankshaft {o top dead center {TDC). Align
the TDC mark {A) on the crankshaft sprocket with
the pointer {B) on the engine block.

5. Install the cylinder head on the engine block.

5. Measure the diameter of each eylinder head hoit at
point A and paint B.

CB0mm {2.0in.,
—-— ]

45 mm {1.8in.}

7. if either diamster is less than 10.6 mm {0.42 in.},
replace the cylinder head bolt,

8. Apply new engine oil to the threads and under the
bolt heads of all cylinder head bolts,

8. Tighten the cylinder head bolts in sequence to
39 N-m {4.0 kgf-m, 29 Ibf-ft). Use a beam-type
torque wrench. When using a preset click-type
torgue wrench, be sure to tighten slowly and do not
overtighten. if a bolt makes any noise while you are
torquing it, loosen the boit and retighten it from the
first step.

10. After torquing, tighten all cylinder head bolts in two
steps (90 ° per step} using the sequence shown in
step 9. if you are using a new cylinder head bolt,
tighten the bolt an extra 90 °.

NOTE: Remave the cylinder head bolt if you
tightened it beyond the specified angie, and go
back to step 6 of the procedure. Do not loosen it
back to the specified angle.

FIRST STEP

THIRD STEP SECOND 3TEP

{New bolt}

{cont’d)

6-45



Cvlinder Head

Cylinder Head Installation (cont'd)

i1. Instali the rocker arm assembly (sae page 6-43}.

12. Install the cam chain (see page 6-15).

13. Connect the following engine wire harness
connectors, and install the wire harness clamps to

the cylinder head:

= Engine coolant ternperature (ECT) sensor 1

connector

» Camshaft position {CMP) sensor A (Intake)
connector

+ Carnshaft position {CMP) sensor B (Exhaust)
conneactor

» Rocker arm oll control solenoid connactor

« Rocker arm oil pressure switch connector

+ Evaporative emission (EVAP) canister purge
vaive connector

» Variable valve timing control (VTC) il control
soienoid valve connector

« Engine oll pressure switch connector

14. Instail the two bolts {A) securing the connecting
pipe.
A

Gx 1.0 mm
12 N- {1.2 kgf-m, 8.7 Ibfft)

15. Connect the water bypass hose (B).
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16. Connect the upper radiator hose {A), the heater
hoses (B}, and the water bypass hose ().

17. Install the four boits securing the EVAP canister
purge valve bracket.
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18. Cormnect the four fuel injector connectors (A}, the
angine mount cantrol solenoid vaive connector (B},
and install the ground cables (C).

18. Connect the fuel fsed hose (A) isee page 11-343),
then install the quick-connect fitting cover (Bl

20.

21.

22.

23.

24,

25.

26.

27.

28.

29,

30.

31.

32.

Connect the EVAP canister hose {A).

Install the catalytic converter (see page 11-367).
Install the intake manifold (see page 9-5).
Install the drive belt (see page 4-30).

Install the strut brace (if equipped) {see page
20-289).

After instatiation, check that all tubes, hoses, and
connectors are installed correctly.

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

Rafill the radiator with engine coolant, and bleed
the air from the cooling system with the heater
valve open {see step 6 on page 10-6).

Check for fiuid ieaks.

Do the engine control modute (ECM)/powertrain
control module {PCM) idle lean procedure

{see page 11-317).

Do the crankshaft position (CKP) pattern clear/CKP
pattern lean procedure {ses page 11-5).

Inspect the idle speed {see page 11-316).

inspect the ignition timing (see page 4-18).
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Cylinder Head

Sealing Bolt Installation

NOTE: When installing the sealing boli, always use a
new washer.

22 x 1.5 mm
74 N-m {7.5 kgf-m, 54 Ibf-fy)
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Cylinder Head

Special Tools

Tool Number

' Description

=
@@@@9@9@@@@@@@2
[=]

@

=58

07AAB-RJAAT00
07AAB-RWCA1T20
07AAJ-PNAAT01
07AAJ-RWCAI00
07HAH-PJ7A100
07JAA-001020A
07JAB-001020B
07MAA-PR70110
07MAA-PR70120
07PAD-0016000
07ZAJ-PNAATOT
07ZAJ-PNAAZ0O
07ZAJ-PNAAZQDQ
07742-0010100
07746-001040C
07749-00100600
07757-PJ1010A

| Crankshaft Pulfey Holder
Camshaft Lock Pin Set

Air Pressure Regulator

Cam Chain Inspection Gauge
Valve Guide Reamer, 5.5 mm
Socket, 19 mm

Holder Handle

Adjuster

Locknut Wrench

Gtem Seal Criver

VTEC Air Adapter

YTEC Air Stopper

Air Joint Adapter

Valve Guide Driver, 5.5 mm
Attachment, 52 x 55 mm
Drivar

| Valve Spring Compressor Attachment

_a_;_:_\_a_am._\_a_\_;._\.-l._\_\d—\,o..
et
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Component Location Index

IGNITION COllL. COVER

CYLINDER HEAD COVER
Removal, page 6-73
installation, page 6-74

CAM CHAIN
Removal, page 6-62
installation, page 6-64
Inspection, page 6-72

CAM CHAIN GUIDE B

CAM CHAIN GUIDE A

VARIABLE VALVE
TIMING CONTROL,
(VTC) OIL CONTROL
SOLENOID VALVE

-
TEMSIONER ARM CRANKSHAFT PULLEY

/Removal/lnsta(iation,
page 6-61

SPACER | s

e %] =
AUTO-TENSIONER / /)
Remaovalinstailation, O-RING 0
page 6-69 { -

CHAIN CASE ” &/

CRANKSHAFT
PULLEY BOLT
Remaoval/lnstallation,

CHAIN CASE COVER page 6-61

(cont'd)
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Cylinder Head

Component Location Index {cont'd)

CAMSHAFT HOLDERS

DOWEL PINS \

ﬁ CAM CHAIN GUIDE B

é’

INTAKE CAMSHAFT
Inspection, page 6-84
CMP PULSE PLATEBR

Replacement,
page 6-79

EXHAUST CAMSHAFT SPROCKET
Replacement, page 6-79

CMP PULSE PLATE A

Repiacement,

page B-78
CMP SENSOR B : AT Ao AL [ VTC ACTUATOR
{EXHALUST) = * P eE Replacement, page 6-79
CAMSHAFT POSITION

{CMP} SENSOR A
{INTAKE)

EXHAUST CAMSHAFT

DOWEL PINS

ROCKER ARM ASSEMBLY
VTEC Rocker Arm Test, page 6-55
Rocker Arm Assembly Removal,
page 6-81
Rocker Arm and Shaft
Disassembly/Reassembly,
page 6-82
Rocker Arm and Shaft Inspection,
page 6-83
Rocker Arm Assembly Instatlation,
page 6-93
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VALVE COTTERS CYLINDER HEAD BOLT
/ Inspection, page 6-94
SPRING RETAINER
; 5
/ EXHAUST
VALVE SEAL

VALVE
SPRING SEAT

INTAKE VALVE SPRING

INTAKE VALVE SEAL
Removal, page 6-86
Inspeaction page 6-87
Installation, page 6-92

_ § ) __— INTAKE VALVE GUIDE
§ § ? Replacement, page 6-88

[/ ———— LOSTMOTION ASSEMELY
1 e ,"‘ D
/™ &
ROCKER ARM Oli. CONTROL / 1 &S
SOLENOID FILTER B
I
///

HEAT SHIELD

ke \\n‘c STRAINER

VICFILTER

CYLINDER HEAD
Removal, page 6-76
Inspection, page 6-80
Installation, page 6-84

EXHAUST VALVE
Removal, page 6-86
Insepction page 6-87
Ingtallation, page 6-92

ROCKER ARM Ol ‘
CONTROL SOLENOID
INTAKE VALVE

COOLANT SEPARATOR
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Cylinder Head

Engine Compression Inspection

NOTE: After this inspection, you must reset the
powertrain control modutle (PCM), otherwise the PCM
will continue to stop the fuel injectors from operating.

1.

10.

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

. Turn the ignition switch to LOCK (0).

. Connect the HDS to the data link connector {(DLC)

{see step 2 on page 11-3).

. Turn the ignition switch toc ON {H).

. Make sure the HDS communicates, with the vehicle

and the PCM. If it does not communicate,
troubleshoot the DLC circuit {see page 11-192).

. Select ALL INJECTORS STOP in the PGM-FI,

INSPECTION menu with the HDS.

. Turn the ignition switch to LOCK (0).
. Remove the four ignition coils (see page 4-20).

. Remove the four spark plugs.

Adttach a compression gauge to the spark plug hols.
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1.

12.

13.

14.

15.

16,

17.

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 930 kPa (9.5 kgf/em’, 135 psi)

Measure the compression on the remaining
cylinders.

Maximum Variation:
Within 200 kPa {2.0 kgf/cm®, 28 psi}

If the compression is not within specifications,
check the following items, then remeasure the
compression,

= Incorrect vaive clearance

« Confirmation of cam timing

+ Damaged of worn cam lobes

» Damaged or worn valves and seats

* Damaged cylinder head gasket

« Damaged or worn piston rings

+ Damaged or worn piston and cylinder bore

Remove the compression gauge from the spark
plug hole.

Install the four spark plugs.
install the four ignition coils {see page 4-20).
Select PCM reset (see page 11-4) in the PGM-FI,

INSPECTION menu ALL INJECTCORS STOP with the
HDS.



VTEC Rocker Arm Test

Special Tools Required 5. Exhaust side: Move the secondary rocker arm (A)
«VTEC air stopper 07ZAJ-PNAAZ00 for the No. 1 cylinder. The secondary rocker arm

= VTEC air adapter 07ZAJ-PNAATOY should move independently of the primary rocker
+ Afr joint adapter 07ZAJ-PNAA3DD arm {B).

= Alr pressure regulator D7AAJ-PNAAIGT
« if the secondary rocker arm moves freely, go to

1. Start the engine, and let it run for 5 minutes, then step 8.
turn the ignition switeh to LOCK {0} « If the sacondary rocker arm does not move
independently, remove the primary and the
2. Remove the cylinder head cover (s2e page 8-73). secondary rocker arms as an assembly, and
check that the pistons in the rocker arms move
3. Setthe No. 1 piston at top dead center {TDC) (see smoothly. If any racker arm needs replacing,
step 5 on page 8-62}. repiace the primary and the secondary rocker

arms as an assembly, then retest.

4, intake side: Move the secondary rocker arm (A) for
the No. T eviinder. The secondary rocker arm
should move indepandently of the mid rocker arm
(B}

+ If the secondary rocksr arm moves freely, go to
step 5.

« If the secondary rocker arm does not move
independently, remove the mid, primary, and
secendary rocker arms as an assembly, and
check that the pistons in the rocker arms mave
smaothly. i any rocker arm needs replacing,
repiace the mid, primary, and secondary rocker
arms as an assemily, then retest.

8. Repeat step 4 through 5 on the remaining
secondary rocker arms with each piston at TDC.
When all the secondary rocker arms pass the test,
gotostep 7.

7. Checkthat the air pressure on the shop air
compressor gauge indicates over 400 kPa
(4.0 kgffcrm?, 57 psi).

8. Inspect the valve clearance (see page 6-58).

{cont’d}
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Cylinder Head

VTEC Rocker Arm Test (cont’d)

8. Remove the sealing bolt (A) from the relief hole,
and install the VTEC air stopper {B}.

5}
E 07ZAJ-PNAA300
07AAJ-PNAATDT NAA3

c
07ZAJ-PNAATDT

B
07ZAJ-PNAA20D

10. Remove the No. 3 camshaft holder bolts, and install
the VTEC air adapters {C) finger-tight.

11. Connect the air joint adapter {D) and the air
pressure regulator (E).

12. Loosen the vaive on the air pressure regulator, and
apply the specified air pressure.

Specified Air Pressure:
290 kPa (3.0 kgf/cm?, 42 psi)

NOTE: If the rocker arm piston does not move after
applying air pressure; move the rocker arm up and
down manually by rotating the crankshaft
clockwise.
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13. Intake side: With the specified air pressure applied,
move the secondary rocker arm (A) for the No. 1
cylinder. The mid rocker arm (B}, the primary
rocker arm {C), and the secondary rocker arm
should move together.

+ I the mid, the primary, and the secondary rocker
arms move together, go to step 14.

+ If the mid and primary rocker arms do not move
together with the secondary rocker arm, remove
the mid, primary, and secondary rocker arms as
an assembly, and check that the pistons in the
rocker arms move smoothly. If any rocker arm
needs replacing, replace the mid, primary, and
secondary rocker arms as an assembly, then
retest.




14. Exhaust side: With the specified air pressure

15.

18.

17,

18

19.

appiiad, move the secandary rocker arm (A} for the
Na. 1 eylinder. The primary rocker arm {B) and the
secondary rocker arm should move together,

+ i the primary and the secondary rocker arms
move together, go to step 15.

s 1f the primary rocker arms do not move together
with the secondary rocker aren, remove the
primary and the secondary rocker arms as an
assembly, and check that the pistons in the
rocker arms move smoethly. if any rocker arm
neads replacing, replace the primary and the
seeondary rocker arms as an assambly, then
retest.

Repeat step 13 through 14 on the remaining
secondary rocker arms with each piston at TDC,
When all the secondary rocker arms pass the test,
go to step 16.

Remove the air pressure regulator, the air joint
adapter, the VTEC air adapter, and the VTEC air

stopper.

Tighten the carmshaft hotder mounting bolis {o
22 N-m (2.2 kgfm, 18 Ibf-fith.

Tighten the sealing bolt to 10 N-m (1.0 kgf-m,
7.4 ibff),

Install the cylinder head cover (see page 6-74).

VTC Actuator Inspection

1. Remove the cam chain {see page 6-62).

2. lL.oosen the rocker arm adjusting screws (see step 2
on page 6-81).

3. Remove the camshaft holder {sea step 3 on page
6-81).

4. Remove the intake camshaft.

5. Check that the variable valve timing control (VTC)
actuator is lociked by turning the VTC actuator
countarciockwise. If it is not locksd, turn the VTC
actuator clockwise until it stops, then recheck it. If it
is still not locked, replace the VTC actuator.

€. Seal the retard holes (A} in the No. 1T camshaft journal
with tape and a wire tie.

(cont’d)

6-57



Cylinder Head

VTC Actuator Inspection {cont’d) Valve Clearance Adjustment
8. Apply air to the unsealed advance hole to release Special Tools Required
lock. « Locknut wrench 07MAA-PR70120

» Adjuster 07MAA-PR70110

NOTE: Connect the Honda Diagnostic System (HDS) to
the data link connector {DLC) and monitor the engine
coolant temperature (ECT) sensor T with the HDS.
Adjust the valve clearance only when the ECT sensor 1
temperature is less than 100 F {38 °C).

1. Remove the cylinder head cover (see page 6-73).

2. Setthe No. 1 piston at top dead center (TDC). The
punch mark (A} on the variable valve timing control
{VTC) actuator and the punch mark {B) on the
exhaust camshaft sprocket should be at the top.
Align the TDC marks {C} on the VTC actuator and

9. Check that the VTC actuator maoves smoothly. If the the exhaust camshaft sprocket.

VTC actuator does not move smoothly, replace the
VTC actuator.

10. Remove the wire tie, the tape, and the adhesive
residue from the No. 1 camshaft journal.

11. Make sure the punch marks on the VTC actuator
and the exhaust camshaft sprocket are facing up,
then set the camshafts in the head (see step 6 on
page 6-93).

12. Set the camshaft holders and cam chain guide B in
place (see step 7 on page 6-93).

13. Tighten the camshaft holder boits to the specified
torgue (see step 8 on page 6-93).

14. Hold the camshaft, and turn the VTC actuator
clockwise until you hear it click. Make sure fo lock
the VTC actuator by turning it.

15, Install the cam chain {see page 6-64).

16. Adjust the valve clearance {see page 6-58).
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3. Seiectthe correct feeler gauge for the valve
clearance you are going to check.

Valve Clearance
Intake: 0.217—0.25 mm {0.008—0.010 in.)
Exhaust: 0.25—0.29 mim 0.010—0(.011in.}

EXHAUST

No. 1 No. 2 Ao, 3 No. 4
NTAKE

4. insert the feeler gauge {A} between the adjusting
screw (B) and the end of the valve stem, and slide it
back and forth; you should feel a slight amount of
drag.

5. Wfyou feel too much or too little drag, loosen the

locknut with the locknut wrench and adjuster, and
turn the adjusting screw until the drag on the feeler
gauge is correct.

07TMAA-PR70110

07MAA-PR70120

. Tighten the locknut to the specified torgue, and

recheck the clearance. Repeat the adjustment if
necessary.

Specified Torgue

Intake:

7 x0.75 mm

14 N-m {1.4 kgf-m, 10 Ibf.f1)

Apply new engine oil to the nut threads.
Exhaust:

7x 875 mm

14 N.m (1.4 kgf-m, 10 tbf-ft}

Apply new engine oil to the nut threads.

{cont'cl}
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Cylinder Head

Vaive Clearance Adjustment {cont’d)

7. Rotate the crankshaft 180 °clockwise {camshaft 11. Rotate the crankshaft 180 °clockwise (camshaft
pulley turns 90 9. pulley turns 80 9.

7
N
AN
8. Check and, if necessary, adjust the valve clearance 12. Check and, if necessary, adjust the valve clearance
on the No. 3 cylinder. on the No. 2 cylinder.
9. Rotate the crankshaft 180 °clockwise (camshaft 13. Install the cylinder head cover {see page 6-74).

pulley turns 90 9.

10. Check and, if necessary, adjust the valve clearance
on the No. 4 cylinder.
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Crankshaft Pulley Removal and Installation

Special Tools Required

» Holder handis 07JAB-001020B

» Crankshaft puiley holder 07AAB-RJAATOD

* Socket, 12 mm 07JAA-001020A or a cormnmercially
available 19 mm socket

Removal
1. Remove the front wheels.
2. Remove the splash shield (see step 24 on page 5-5).
3. Remove the driva belt {ses page 4-30}.

4. Hold the pulley with the holder handle (A) and the
crankshaft puliey holder {B).

[
“ O7JAA-00T0204A
\/ {or commercially available)

5. Remove the bolt with a socket, 19 mm{C)and a
brazkar har, then remove the crankshaft pulley,

Installation

1. Clean the crankshaft pulley (A), the crankshaft (B},
the bolt {C), and the washer (D). Lubricate with new
engine oil as shown.

{): Clean
& : Lubricate

2. Install the crankshaft pulley, and hold the pulley
with the holder handie (A) and the crankshaft pulley
holder (B).

07.JAA-001020A
{or commercially available)

3. Tighten the bolt te 49 N-m {5.0 kgf-m, 36 Ibf-ft) with
a torgue wrench and sockat, 19 mm {C). Do not use
an impact wrench. If the pulley bolt or crankshaft
are new, tighten the bolt to 177 N-m {18.0 kgf-m,
130 ibf.ft}, then remove the bolt and tighten it to
49 N-m (5.0 kgf-m, 36 Ibf-ft).

4, Tighten the pulley bolt an additional 90 ©

5. Install the drive belt (see page 4-30).

6. Install the splash shield {see step 48 on page 5-20).

7. Install the front wheels.
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Cylinder Head

Cam Chain Removal

NOTE: Keep the cam chain away from magnetic fields.

1

2.

6

. Remuove the front wheels,

Relmove the splash shield {see step 25 on page 5-5).
. Remove the drive belt {see page 4-30).

. Remove the cylinder head cover {see page 6-73).

Set the No. 1 piston at top dead center {TDC). The
punch mark {A) on the variable valve timing control
{(VTC) actuator and the punch mark (B) on the
exhaust camshaft sprocket should be at the top.
Align the TDC marks {C} on the VTC actuator and
the exhaust camshaft sprocket.

. Disconnect the VTC oil control solenoid valve
connector (A} and remove the harness clamp (B).
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7. Remove the VTC oit control solenoid valve
{see page 11-300).

8. Remove the crankshaft pulley (see page 6-61).

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

10. Remove the ground cable {A), then remove the side
engine mount bracket {B).

11. Remove the side engine mount bracket mounting
bolts.




12. Remove the cam chain case (A) and spacer (B),

13. Locsely install the crankshaft pulley.

14. Turn the crankshaft sounterclockwise tc compress
the auto-tensionar.

15. Align the holes on the lock {A) and the auto-
tansioner {B), then insert a 1.2 mm (0.05 in.}
diameter pin or lock pin {(P/N 14511-PNA-003) (C}
into the holes. Turn the crankshaft clockwise to
secure the pin.

MOTE: Check the auto-tensioner cam position. If the
position are not alighed, set the first cam to the first
edge of the rack.

{cont’d)
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Cylinder Head

Cam Chain Remeoval {cont'd)

17. Remove cam chain guide B.

arm {B).

19. Remaove the cam chain.
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Cam Chain Installation

Special Tools Required
Camshaft lock pin set 07AAB-RWCA120

NOTE:

* Keep the cam chain away from magnetic fields.

» Before doing this procedure, check that the variable
valve timing control (VTC) actuator is locked by
turning the VTC actuater counterclockwise. If not
locked, turn the VTC actuator clockwise untii it stops,
then recheck it. If it is still not locked, replace the VTC
actuator.

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

2. Setthe camshafis to TDC. The punch mark (A) en
the VTC actuator and the punch mark (B} on the
exhaust camshaft sprocket should be at the top.
Align the TDC miarks {C} on the VTC actuator and
the exhaust camshaft sprocket.




3. To hoid the intake camshaft, insert a camshaft lock
pin {P/N 07TAAB-RWCA1T20) (A) into the
maintenance hole in camshaft position (CMP) puise
piate A (B} and through the No. 5 rocker shaft
holder (Ch.

4. To hold the exhaust camshaft, insert a camshaft
lock pin (A} into the maintenance hole in CMP pulss
piate B (D} and through the No. 5 rocker shaft
holder (C).

5. Install the cam chain on the crankshaft sprocket
with the colored link plate (A) aligned with the mark
{B} on the crankshaft sprocket.

8. Install the cam chain on the VTC actuator and the
exhaust camshaft sprocket with the punch marks
{A) aligned with the center of the two colored link
plates (B).

6x 1.0 mm
12 N-m
{1.2 kgf-m,
8.7 ibf ft)

8x1.25 mm
22 N.m

(2.2 kgf-m,
16 Ibf-£t)

{cont'd)
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Cylinder Head

Cam Chain Installation (cont’d)

8. Compress the auto-tensionar when replacing the 10. Install the auto-tensioner.
cam chain. Remove the pin from the auto-tensioner.
Turn the plate {A) counterclockwise, to reiease the NOTE: Check the auto-tensioner cam position. If the
lock, then press the rod {B), and set the first cam (C) position are not aligned, set the first cam to the first
to the first edge of the rack (D). Insert the 1.2 mm edge of the rack.

{0.05 in.) diameter pin or lock pin {(P/N 14511
PNA-003} (E} into the holes {(F).

NOTE: If the chain tensioner is not set up as
described, the tensioner will become damaged.

6 x 1.0 mm

12 N-m
{1.2 kgf-m, 8.7 Ibf-ft)

11. Remove the pin or lock pin from the auto-tensicner.

8x 1.25 mm
22 N-m
{2.2 kgf-m, 16 Ibf-ft}
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12. Remove the camshatft lock pin set.

13.

14.

15.

Check the chain case oil seal for damage. If the i
saal is damaged, replace the chain case oil seal
{see page 8-71}.

Remove the old liguid gasket from the chain case
mating surfaces, the bolts, and the bolt holes.

Clean and dry the chain case mating surfaces.

18. Appiy liquid gasket, P/N 08717-0004, 08718-0001,
0G8718-0003, or 08718-0009, evenly to the engine
hiock mating surface of the chain case, and to the
inside edge of the threaded boit holes. Install the
component within 5 minutes of applying the liquid
gasket.

NOTE:

» |f vou apply liquid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

« If tco much time has passed after applying the
liguid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

Apply liquid gasket
along the broken line.

17. Apply liguid gasket to the engine block upper
surface contact areas (A) on the chain case and
lower block upper surface contact areas (B) on the
chain case.

18. Apply liquid gasket, P/N 08717-0004, 08718-0001,
08718-0003, or 087 18-0008, evenly to the oil pan
mating surface of the chain case, and 1o the inside
edge of the threaded bolt holes. Install the
component within 5 minutes of applying the tiquid
gasket.

NOTE:

« if you apply liguid gasket P/N 08718-0012, the
component must be installed within 4 minutes.

« Iftoo much time has passed after applying the
liquid gasket, remove the old liquid gasket and
residue, then reapply new liguid gasket.

Apply liquid gasket
along the broken line.

{cont’d)
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Cam Chain Instaliation {cont’d)

19. Install the spacer (A}, then install the new O-ring {B)
on the chain case. Set the edge of the chain case {(C)
to the edge of the oil pan (D), then install the chain
case on the engine block (E). Wipe off the excess
liquid gasket on the oil pan and chain case mating
surface.

NOTE:

* When installing the chain case, do not slide the
bottom surface onto the oil pan mounting surface.

+ Wait at least 30 minutes before filling the engine
with oil.

+ Do not run the angine for at least 3 hours after
installing the chain case.

10 x 1.25 mm
44 N-m

{4.5 kgf-m,
33 Ibf-f)

Bx1.0mm B
12N:m
{1.2 kgf-m, 8.7 ibf-ft)
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20. install the side engine mount bracket, then tighten
the side engine mount bracket mounting boits.

10 x1.25 mm
44 N-m
{4.5 kgf-m, 33 Ibf.ft)

21. Tighten the new side engine mount bracket
mounting bolts in the numbered sequence shown.

(10 x 1.25 mm

54 N-m
{5.5 kgf-m, 40 Ibi-ft)
Replace.

12 N-ma
{1.2 kgf-m, 8.7 Ibf-fi}

22. Install the ground cable.

23. Remove the jack and the wood block.



24.

25,

28.

27.

28,

29.

30.

31,

Install the crankshaft pulley (see page 8-61).

Install the VTC oil contro! solenoid vaive {see page
11-300%.

Connect the VT oil contro! solenoid valve
connector {A) and install the harnass clamp (B).

Install the cvlinder head cover (see page 6-74).
install the drive balt {see page 4-30).

install the splash shield {see step 48 on pags 5-20).
install the front wheels.,

Dg the crankshaft position (CKPI pattern clear/CKP
pattern learn procadure (see page 11-5).

Auto-tensioner Removal and
Installation

Removal

1. Remove the chain case cover.

2. Tumn the crankshaft counterclockwise to compress
the auto-tensioner.

{cont'd)
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Auto-tensioner Removal and Installation (cont’d}

3. Align the holes on the lock (A} and the auto-
tensioner (B}, then inserta 1.2 mm {0.05 in.)
diameter pin or lock pin {(P/N 14511-PNA-003) (C)
into the holes. Turn the crankshafi clockwise to
secure the pin.

NOTE: Check the auto-tensioner cam position. i the
position are not aligned, set the first cam to the first
edge of the rack (see step 8 on page 6-86).
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installation
1. Install the auto-tensioner.
NOTE: Check the auto-tensioner cam position. If the

position are not aligned, set the first cam to the first
edge of the rack.

W

63 1.0 mm
12 N (1.2 kgf-m, 8.7 Ibf-#)

2. Remove the 1.2 mm {0.05 in.) diameter pin or lock
pin (P/N 14511-PNA-003} from the auto-tensioner.

3. Remove the old liquid gasket from the chain case
cover mating surfaces, the haolts, and the hoit holes.

4. Ciean and dry the chain case cover mating surfaces.



5. Apply liquid gasket, P/N 08717-0004, 08718-0001,
08718-0003, or G8718-0008, evenly to the chain
case mating surface of the chain case cover, and to
the inside edge of the threaded bolt holes. Install
the component within 5 minutes of applying the
Hauid gaskst.

MNOTE:

+ If you apply liguid gasket P/N 08718-0012, the
component must be instatled within 4 minutes.

+ if too much time has passed after applying the
liguid gasket, remove the old liquid gasket and
residug, then reapply new liguid gasket.

Apply liquid gasket
along the broken line.

B. instail the chain case cover,

NOTE:

+ Wait at least 30 minutes before filling the engine
with oib,

+ Do not run the engine for at least 3 hours after
installing the chain case cover.

Chain Case Oil Seal Installation

Special Tools Required
* Driver §7749-0010000
« Attachment, 52 x 55 mm 07746-G010400

1. Apply a light coat of new engine oil around the
crankshaft.

2. Apply a light coat of new engine oil to the lip of the
chain case oil seal.

3. Use the driver and attachment, 52 x 5% mm to drive
a new oil seal squarely into the chain case to the
specified installed height.

07745-0016000

07745-0010400

4. Measure the distance between the chain case
surface and the oil seal.

il Seal Installed Height:
32.4—33.1 mm [1.28—1.30in.}

-~

32.4—33.1mm
{1.28—1.2¢in.}

6-71



Cylinder Head

Cam Chain Inspection

Special Tools Required
Cam chain inspection gauge 07AAJ-RWCAT00

1.

2,

Ramove the front wheals.

Remove the spiash shield {see step 25 on page 5-5).
. Remove the cylinder head cover {sse page 6-73).
. Rotate the crankshaft puiley two turns clockwise.

. Setthe No. 1 piston at top dead center (TDC). The

punch mark {A) on the variable valve timing control
{(VTC) actuator and the punch mark (B) on the
exhaust camshaft sprocket should be at the top.
Align the TDC marks {C) on the VTC actuator and
the exhaust camshaft sprocket.
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B.

0.

Measure the clearance between the cam chain (A}
and the tensioner arm {B) with the cam chain
inspection gauge {07TAAJ-RWCA100).

« ifthe clearance is OK, go to step 17.
« If the clearance is more than the service limit, go
to step 7.

Chain-to-Arm Clearance

Service Limit:

MIL on with P0341:4.3 mm (0.17 in.}
Without MIL: 5.5 mm {0.22 in.)

U7AAJ-RWCAT00

. Remove the gil pan {see page 7-11).

. Support the engine with a jack and a wood block

under the engine block.

NOTE: Do not hit the oil pump and the baffle plate
when placing the jack on the edge of the engine
block.

. Remove the cam chain (see page 6-62), and check

the teath on the crankshaft sprocket, the VTC
actuator, and the exhaust camshaft sprocket for
wear and damage. If any of therm are worn or
damaged, replace if necessary.

Check the oil passage on the auto-tensioner for
clogs. If the auto-tensioner is clogged, replace it.



11. Measure the oil pump chain auto-tensioner rod
tength.

il Pump Chain Auto-Tensioner Rod Length
13 mm {0.51 in.)

Service Limit:

12. M the length is over the service limit, replace the oii
pump chain {see page 8-23). When replacing, check
the teeth on the crankshaft sprocket and the oil
pump sprocket for wear and damage. if any of
them are worn or damaged, repiace if necessary.

13. Check the ¢il passage on the oil pump chain auto-
tensionar for clogs. If the auto-tensioner is cicgged,
replace it.

14, instail the new cam chain {see page 6-64).

15. Rermove the jack and the wood block.

16. Install the oil pan {see page 7-31).

17. Install the eylindsr head cover [see page 6-74).

18. Install the splash shield {see step 48 on page 5-20).

19. install the front whaels,

Cylinder Head Cover Removal

1. Rernove the strut brace (if equipped) (see page
20-289).

2. Remove the intake manifold cover.

3. Remove the four ignition coils (see page 4-20).

4. Ramove the dipstick (A}, and the power steering
{F/S) hose bracket (B) and disconnect the breather
hose (C} and the brake booster vacuum hose {D).

5. Remove the two bolts (E) securing the evaporative
emission {(EVAP) canister purge valve brackst.

{cont'd)
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Cylinder Head Cover Removal
(cont’d)

6. Rernove the cylinder head cover.

6-74

Cylinder Head Cover Instaliation

1. Thoroughly clean the head cover gasket and the
groove.

2. Install the head cover gasket {A) in the groovs of
the cylinder head cover (B).

3. Check that the mating surfaces are ciean and dry.

4. Apply liquid gasket, P/N 08717-0004, 08718-0001,
08718-0603, or 08718-0009, on the chain case and
the No. 5 rocker shaft holder mating areas, and to
the inside edge of the threaded bolt holes. Instaii
the component within 5 minutes of applying the
liquid gasket.

NOTE:

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

« If too much time has passed after appiying the
liguid gasket, remove the old tiguid gasket and
residue, then reapply new ligquid gasket.

Apply liquid gasket Apnply liquid gasket
to these points. to these points.



5. Setthe spark plug seais (A) on the spark plug tubes.
Place the cyiinder head cover (B) on the cylinder
head, then slide the cover slightly back and forth to
seat the head cover gasket.

8. Inspect the cover washers {C). Replace any washer
that is damaged or deteriorated.

7. Tighten the bolts in three steps. In the final step
tighten all bolis, in sequence, to 12 N-m (1.2 kgf-m,
8.7 Ibi-fi).

NOTE:

» Wait at lesst 30 minutes before filling the engine
with oif.

» Do not run the engine for at least 3 hours after
installing the head cover.

8. Install the two bolts (A) securing the evaporative
emission (EVAP) canister purge valve bracket.

9. Connect the breather hose {B} and the brake
booster vacuum hose (C) and instatl the power
steering (P/S) hose bracket (D), and the dipstick (E}.

10. install the four ignition coils (see page 4-20).

11. Install the intake manifold cover.

6 x 1.0 mm
12 N-m

{1.2 kgf-m,
8.7 Ibi.f1)

12. Install the strut brace (if equipped) (see page
20-289).
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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 Honda Diagnostic System (HDS) to the
data link connector {DLC), and monitor the engine
coolant temperature (ECT) sensor 1. To avoid
damaging the cylinder head, wait until the ECT
sensor 1temperature drops below 100 °F (38 C)
before icosening the cylinder head hoits.

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

1. Remove the strut brace {if equipped) (see page
20-289).

2. Relieve the fuel pressure {see page 11-332).

3. Drain the engine coolant (see page 10-8).

4. Remove the drive belt (see page 4-30}.

5. Remove the intake manifold (see page 9-3).

6. Remove the catalytic converter (see pags 11-367).

7. Disconnect the evaporative emission (EVAP)
canister hose {A}.
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8. Remove the quick-connect fitting cover {A), then
disconnect the fuel feed hose (B) (see page 11-340).

9. Disconnect the four fuel injector connectors (A}, the
engine mount control sclenoid valve connector (B},
and remove the ground cables (C).




10. Remove the four boits securing the EVAP canister
purge valve bracket,

11. Disconnect the upper radiator hose (A), the heater
hoses (Bl, and the water bypass hose {C).

12. Remove the two bolts (A) securing the connecting
pipe.

13. Disconnect the water bypass hose (B).

14. Disconnect the following engine wire harness
connectors and wire harness clamps from the
cylinder head:

« Engine coolant temperature (ECT) sensor 1
connector

» Camshaft position (CMP) sensor A {Intake)
connector

+ Camshaft position (CMP) sensor B (Exhaust)
connector

= Two rocker arm oil control solenoid connectors

* Two rocker arm oil pressure switch connectors

+ EVAP canister purge valve connector

« Variable valve timing control {VTC) oil control
solenoid valve connector

< Engine oil pressure switch connecior

{cont'd}
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Cylinder Head Removal {cont'd)

15. Remove the cam chain {see page 6-62).
16. Remove the rocker arm assembly {see page 6-81).

17. Remove the cylinder head bolts. To prevent
warpage, loosen the bolis in sequence 1/3turn ata
time; repeat the sequence until all bolts are
toosened.

0] @ @ ® @

18. Remove the cylinder head.
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CMP Pulse Plate A Replacement

1. Remove the cylinder head cover (see page 6-73).

2. Remove camshaft position (CMP) sensor A

{see page 11-301}.

. Hold the camshaft with an open-end wrench, then
[oasen the bolt.

. 14 x 1.0 mm
et 39 Nem 14.0 kgf-m, 29 Ibf-ft)
Apply new engine cil to
the bolt threads.

. Install CMMP pulse plate A in the reverse order of

removal.



CMP Puise Plate B Replacement

1. Remove the cylinder head cover {see page 6-73).

2. Remave camshaft position {CMP) sensor B
{see page 11-210},

3. Hold the camshaft with an open-end wrench, then
loasen the boit

eI 39 N-m {4.0 kgf.m, 29 ibf41)
Apply new engine oil fo
the bolt threads.

5. Install CMP puise plate B in the reverse order of
removal.

VTC Actuator, Exhaust Camshaft
Sprocket Replacement

Removal

1. Remove the cam chain (see page 6-62).

NOTE: For exhaust camshaft sprocket removal,
do steps 3 and 4,

2. If the VTC actuator will be reused, do these steps to
avoid damaging the actuator lock pin.

-1 Remove the intake camshaft from the cylinder
head, and seal the retard holes in the No. 1
camshaft journal with tape and a wire tie {(see
step 6 on page 6-57}.

-2 Seal aver one one of the advance holes with tape
{se@ page 7 on page 6-57).

-3 Apply air to the unsealed advance hole to release
the lock {see step 8 on page 6-58).

-4 Remove the wire tie, the tape, and the adhesive
residue from the camshaft journal,

-6 Temporarily reinstall the camshaft and the cam
journals on the cylinder head.

3. Hold the camshaft with an open-end wrench, then
icosen the variable vaive timing control (VTC)
actuator mounting bolt or the exhaust camshaft
sprocket mounting bolt.

4, Remove the VTC actuator and/or the exhaust
camshaft sprocket from the camshaft.

{cont’d}
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VTC Actuator, Exhaust Camshaft Cylinder Head inspection for
Sprocket Replacement (cont’d} Warpage
1. Install the VTC actuator or the exhaust camshaft 1. Remave the cylinder head (see page 6-76).

sprocket onto the camshaft.
2. Inspect the camshaft (see page 6-84).
NOTE: To avoid damage to the VTC actuator, it

must be installed in the unlocked position. If ;
necessary, temporarily install the VTC actuator 3. Check the cylinder head for warpage. Measure
mount bolt hand-tight, and un'ock the actuator along the edges, and three ways across the center.

(see step 2 of removal).
< if warpage is less than 0.05 mm (0.002 in.)

cylinder head resurfacing is not required.

If warpage is between 0.05 mm (0.002 in.) and

0.2 mm (0.008 in.), resurface the cylinder head.

+ The maximum resurface limit is 0.2 mm {0.008 in.)
based on a height of 104 mm (4.09 in.).

2. Apply new engine oil to the threads of the VTC
actuatoer mounting bolt and the exhaust camshaft
mounting bolt, then install them.

3. Hold the camshaft with an open-end wrench, then

tighten the bolts. Cylinder Head Height

Standard (New): 103.95— 104.05 mm
{4.0925—4.0965 in.)

PRECISION STRAIGHT EDGE

Specified Torgue

VTC Actuator Mounting Boit:

12 x 1.25 mm

113 N-m {11.5 kgf-rei, 83 thift)

Exhaust Camshaft Sprocket Mounting Bolt:
10 x1.25 mm

72 N-m (7.3 kaf-m, 53 Ibf.ft}

4, Hold the camshaft with an open-end wrench, and
turn the VTC actuator by hand clockwise until you

hear and feel the actuator lock pin click into
place.

5. Instali the cam chain {see page 6-64).
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Rocker Arm Assembly Removal

1. Remove the cam chain {see page 6-62).

2. Loosen the rocker arm adjusting screws {Al.

3. Remove the camshaft hoider bolts. To prevent
damaging the camshafis, loosen the boits, in
sequence, two turns at a time.

NOTE: Bolt ¥ is not on all engines.

o

1

4, Remove cam chain guide B (A}, the camshaft
holders {B), and the camshafts (C).

5. Insert the bolts {A) into the rocker shaft holder, then
remove the rocker arm assembly (B).
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Rocker Arm and Shaft Disassembly/Reassembly

NOTE:

+ ldentify each part as it is removed so that each item can be reinstalled in its original position.
+ Inspect the rocker arm shaft and rocker arms (see page 6-83).

+ If reused, the rocker arms must be installed in the same positions,

* When rermoving, or installing the rocker arm assembly, do not remove the camshaft holder bolts. The bolts will kesp
the holders and rocker arms on the shaft.

« Prior to reassembiing, clean all the parts in solvent, dry them, and apply lubricant to any contact poinis.
« Bundle the rocker arrms with rubber bands to keep them together as a set.

= When replacing the VTEC rocker arm assembly, remove the fastening hardware from the new VTEC rocker arm
assembly.
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Rocker Arm and Shaft inspection

1. Remove the rocker arm assembly (see page 6-81).

2. Disassemble the rocker arm assembly (see pags
6-82).

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

5. Measure the inside diameter of the rocker arm, and

check it for an cut-of-round condition.

Rocker Arm-to-Shaft Clearance
Standard {New): 0.018—0.059 mm
{0.0007—0.0023 in.}

Service Limit: 0.08 nim (8.003 in.}

6. Repeat for all intake rocker arms and intake shaft. If

the clearance is beyond the service limit, replace
the rocker shaft and all out of service limit rocker
arms. if any VTEC rocker arm needs replacement,
replace the intake rocker arms {primary, mid, and
secondary), as a set.

. Repeat for ali exhaust rocker arms and exhaust

shaft. If the clearance is beyond the service limit,
replace the rocker shaft and all out of service limit
rocker arms. If any VTEC rocker arm needs
replacement, replace the exhaust rocker arms
(primary and secondary), as a set.

(cont’d)
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Rocker Arm and Shaft inspection
{cont’d)

8. Inspect the racker arm pistons (A). Push on each
piston manually. If it does not move smoothly,
replace the rocker arm set.

NOTE: Apply new angine oil to the rocker arm
pistons when reassembling.

Intake side

Exhaust side

9. Install the rocker arm assembly (see page 6-93).
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Camshaft inspection

NOTE: Do not rotate the camshaft during inspection.
1. Remove the rocker arm assembly {ses page 6-81).

2. Put the rocker shaft holders, the camshaft, and the
camshaft holders on the cylinder head, then tighten
the bolts, in sequence, 1o the specified torque.

NOTE: if the engine does not have bolt @), skip it
and continue the torque sequence.

Specified Torgque

8x1.25 mm

22 N.m (2.2 kgf-m, 16 Ibf.ft)
6 x1.0mm

12 N-m {1.2 kgf-m, 8.7 ibf.ft)
6 x1.0 mm Bolts: &, B, ®

@ ® @ @® ¢ @



3. Seat the camshaft by pushing it away from the
camshaft pulley end of the cylindar head.

4. Zero the dial indicator against the and of the
camshaft, then push the camshaft back and forth,
and read the end play. If the end play is beyvond the

service limit, replace the cylinder head and recheck.

i it is still beyond the service limit, repiace the
camshaft.

Camshaft End Piay

Standard (Mew): 8.05—0.20 mm
{0.002—0.008 in.)

Servige Limit. 0.4 mm {0.02 in.)

. Loosen the camshaft holder bolts two turns at a

time, in a crisscross pattern. Then remove the
camshaft holders from the cylinder head.

. Lift the camshafts ocut of the cylinder head, wipe

them ciean, then inspect the lift ramps. Replace the
camshaft if any lobes are pitted, scored, or
excessively worn.

. Clean the camshaft journal surfaces in the cylinder

head, then set the camshafts back in place. Place a
plastigage strip across sach journal.

. Install the camshaft holders, then tighten the boits

to the specified torque as shown in step 2.

. Remove the camshaft holders. Measure the widest

portion of plastigage on each journal.

+ ¥ the camshafi-to-holder clearance is within the
sarvice limits, go to step 11.

if the camshaft-to-holder clearance is beyond the
service limit, and the camshaft has been replaced,
replace the cylinder head.

if the camshaft-to-holder clearance is beyond the
service limit, and the camshaft has not been
repiaced, go to step 10.

Camshaft-to-Holder Oil Clearance
Standard {New}:
No. 1.Journal:

0.030—0.089 mm
{0.0012—0.003 in.)
No. 2, 3, 4, 5 Journals: 0.060—0.099 mm
{0.002—0.004 in.)
0.15 mm {0.006 in.)

Service Limit;

—_—

{cont'd}
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Camshaft Inspection {cont'd)

1C. Check the total runout with the camshaft supported
on V-blocks.

* If the total runout of the camshaft is within the
service limit, replace the cylinder head.

o {f the total runout is beyond the service iimit,
replace the camshaft and recheck the camshafi-
to-holder oil ciearance. if the oil clearance is still
beyond the service limit, replace the cylinder
head.

Camshaft Total Runout
Standard (New): 0.02 mm (0.0012 in.) max.
0.04 mm {0.002 in.)

Service Limit:

Valve, Spring, and Valve Seal
Removal

Special Tools Required
Valve spring compressor attachment 07757-PJ1010A

identify the valves and the valve springs as they are
rernoved so that each item can be reinstalled in its
original position.

1. Remowve the cylinder head {see page 6-78).
2. Using an appropriate-sized socket (A} and plastic

mallet (B}, lightly tap the spring retainer to ioosen
the valve cotters.

11. Measure the cam lobe height.

Cam Lobe Height Standard (New):

INTAKE EXHAUST
PRI 33.744 mm 34.232 mm
{1.3285in.) (1.3477 in.}
MID 35.456 mm S
b 4139880} ]
SEC . 33744 mm ZERO LIFT
{1.3285 in.}
PRI: Primary MID: Mid  SEC: Secondary
C/C: Cam Chain
INTAKE EXHAUST
PRI W™MID SEC PRI SEC
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C/C

ZERO LIFT}

{for VALVE PAUSE;

3. Instal the valve spring compressor attachment and
the valve spring compressor. Compress the spring,
and remove the valve cotters.

07757-PJ1010A

4. Remove the valve spring compressor and the valve
spring compressor attachment, then remove the
spring retainer and the valve spring.



Valve Inspection

5. Install the valve guide seal remover. 1. Remove the valves {see page 6-86).

2. Measure the valve in these areas.

Intake Valve Dimensions

A Standard (New): 35.85—36.15 mm
{1.411—1.423 in.)

B Standard (New): 108.5—109.1 mm
{4.272—4.295 in.}

C Standard (New): 5.475—5.485 mm
{0.2156—4.2159 in.)

C Service Limit:  5.445 mm (0.214 in.)

Exhaust Valve Dimensions

A Standard (New}: 30.85-31.15 mm
{1.215—1.226 in.}

B Standard (Mew): 108.4—109.0 mm
{4.268—4.291 in.}

C Standard (New): 5.450—5.450 mm
{0.2146—0.2150 in.)

C Service Limit: 5.42mm {0.213 in.)

0o

i e Y
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Cylinder Head

Valve Stem-to-Guide Clearance
Inspection

1. Remove the valves (see page 6-86).

2. Slide the valve out of its guide about 10 mm
{0.32 in.}), then measure the stem-to-guide
clearance with a dial indicator while rocking the
stem in the direction of normal thrust (wobble
method}).
¢ |f the measuremeant exceeds the service limit,
recheck it using a new valve.

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

+ If the measurement with a new valve still
exceeds the service limif, go to step 3.

Intake Valve Stem-to-Guide Clearance

Standard [Newj: 0.06—0.11 mm
{0.002—0.004 in.)

Service Limit.  0.18 mm (0.005 in.)

Exhaust Valve Stem-to-Guide Clearance

Standard (New): 0.11-—0.16 mm
{0.004--0.006 in.}

Service Limit: 0.22 mm (0.009 in.}

3. Subtract the Q.D. of the vaive stemn, measured with
a micrometer, from the |.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 betwsen the largest guide
measurement and the smallest stem measurement
should not exceed the service limit.

Intake Vaive Stem-te-Guide Clearance

Standard (New): 0.030—0.055 mm
{0.0012—0.0022 in.}

Service Limit:  0.08 mm {0.003 in.)

Exhaust Valve Stem-to-Guide Clearance

Standard {(New): 0.055—0.080 mm
{0.0022—0.0031 in.)

Service Limit: .11 mm {3.004 in.)
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Valve Guide Replacement

Special Tools Required
*Valve guide driver, 5.5 mm 07742-0010100
*Valve guide reamer, 5.5 mm 07HAH-PJ7A100

1. Inspect the valve stem-to-guide clearance
(see page 6-88).

2. As illustrated, 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, 5.5 mm and a conventionai hammer.

A

5.3 mm
(0.21 il'!-] %
I Y S -
| -
. i
B7 mm 57 mm !
T Easing {2.24in.) | 10.8 mm
{0.42in.)

3. Select the proper replacement guides, and chilt
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 tc 300 °F (150 °C). Monitor the temperature
with a cooking thermometar. Do not get the head
hotter than 306G °F {150 *C}; excessive heat may
loosen the valve seats.




%, Warking from the camshaft side, use the 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
gasier. Hold the air hammer directly in line with the
valve guide to prevent damaging the driver.

6. Turn the head over, and drive the guide out toward
the camshaft side of the head.

7. if a valve guide won't move, drill it out with a 8 mm
{5/18 in.} bit, then try again.

MOTE: Drill guides only in extreme cases; you

could damagse the cylinder head if the guide breaks.

8. Remove the new guide(s} from the freezer, cne at a
time, as you need them.

9. Apply a thin coat of new engine oil to the autside of

- the new valve guide. Install the guide from the
camshaft side of the head; use the valve guide
driver, 5.5 mm to drive the guide in to the specified
instalied height (&) of the guide {B). If you have all
18 guides to do, you may have io reheat the head.

Valve Guide Installed Height
Intake: 15.2—16.2 mm {0.598—(.638 in.)
Exhaust: 15.5—16.5 mm (0.610—0.650 in.)

07742-0010100

{cont'd}
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Cylinder Head

Valve Guide Replacement (cont'd)

10. Coat both the valve guide reamer, 5.5 mm and the
valve guide with cutting oil.

11. Rotate the reamer clockwise to the full length of the
valve guide bors.

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 6-38).

Verify that a valve slides into the intake and
exhaust valve guides without sticking.
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Valve Seat Reconditioning

1. Inspect the valve stem-to-guide clearance
{see page 6-88). If the valve guides are worn,
replace them {see page §-88) before cutting the
valve seats.

2. Renew the valve seats in the cylinder head using a
valve seat cuiter.

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 angtes
shown in the illustration.
Check the width of the seat and adjust accordingly.

INTAKE: 35 °
& EXHAUST: 30 °

FAa

V L]
/ //4:5
: 47 9 B1.8°

A

4




e,

5. Make one more very light pass with the 45 °cutier

to remove any possible burrs caused by the other
cutters.

Valve Seat Width
Standard {(New): 1.25-—1.55 mm {0.049—0.061 in.}
Service Limit:  2.062 mm {0.075 in.}

. 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 thnes.

B

i
NP

. The actual valve seating surface (B}, as shown by

the biue compound, should be centered on the seat.

+ if it is too high (closer io the valve stem), you
rmust make a second cut with the 867.5 ° cutter to
move i down, then one more cut with the 45°
cutter to restore seat width.

it is too low (close to the valve edge), you must
make a second cut with the 35 °cutter {intake
side} or the 30 ° cutter {exhaust side) to move it
up, then make one more cut with the 45 ®cutter
to restore seat width.

NOTE: The final cut should aiways be made with
tha 45 *cutier. '

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): 44.0—44.5 mm (1.73—1.75in.}
Service Limit: 44.7 mm [1.761n.)

Exhaust Valve Stem Installed Height
Standard (New): 44.0—44.5 mm {1.73—1.75in.)
Service Limit:  44.7 mm [1.76 in.)

-

9. If valve stem installed height is beyond the service

timit, replace the valve and recheck. If it is still
beyond the service limit, replace the cylinder head;
the valve seat in the head is too deep.
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Cylinder Head

Valve, Spring, and Valve Seal Instailation

Special Tools Required 5. Install the valve spring and the spring retainer.
* Stem seal driver 07PAD-0010000 Place the end of the valve spring with the closely
*Valve spring compressor attachment 07757-PJ1010A wound coils toward the cylinder head.
1. Coat the valve stems with new engine oil. Install 6. Install the valve spring comprassor attachment and
the valves in the valve guides. the valve spring compressor. Compress the spring,

and install the valve cotters.
2. Check that the valves move up and down smoothly.

07757-PJ1010A

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) has a black spring
{D), and the intake valve seal (E} has a white spring
(F}. They are not interchangeable.

F

7. Remove the vaive spring compressor and the vaive
spring compressor attachment.

m
o

8. Lightly tap the end of each valve stem two or three
times with a plastic mallet {A) to ensure proper
seating of the valve and the valve cotters. Tap the
valve siem only along its axis s0 you do not hend
the stem.

B
G7PAD-0010000
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Rocker Arm Assembly Installation

1. Reassemblie the rocker arm assembly {see page
6-82}.

2. Clean and dry the No. 5 rocker shaft holder mating
surface,

3. Apply ligquid gasket, P/N 08717-0004, 08718-0001,
(87 18-0003, or 08718-6009, evenly to the cylinder
head mating surface of the Na. 5 rocker shaft
holder, and to the inside edge of the threadsd bolt
holes. Install the component within 5 minutes of
applying the liquid gasket.

NOTE:

« Iif you apply liquid gasket P/N 08718-0012, the
componsant must be installed within 4 minutes.

« If too much time has passed after applying the
liguid gasket, remove the old liquid gasket and
residue, then reapply new liquid gasket.

Apply liquid gasket
along the brcken line.

4. Insart the bolts {A) into the rocker shaft hoider, then
install the rocker arm assembly (B} on the cylinder
head.

5, Remaove the bolis from the rocker shaft holder.

6. Make sure the punch marks on the variable valve
timing control {YTC) actuator and the exhaust
camshaft sprocket are facing up, then setthe
camshafts {A} in the holder.

7. Set the camshaft holders (B) and cam chain guide B
(C) in placa.

8. Tighten the bolts to the specified taorque.

NOTE: if the engine dees not have bolt @), skip it
and continue the torque sequence.

Specified Torque

8x 1.2 mm

22 N-m {2.2 kgf-m, 16 Ibf-ft}
6x 1.0 mm

12 MN-m (1.2 kgf-m, 8.7 lof-ft}
6 x 1.0 mm Bolts: @), &, &

w @ @ @ @ @ ® ® W @ &

9. Install the cam chain (see page 6-684), then adjust
the valve clearance (see page 6-58).
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Cylinder Head

Cylinder Head installation

1. Install a new coolant separator (A) in the angine
block whenever the engine block is replaced.

2. Clean the cyiinder head and the engine block
surface.

3. Instali the new cylinder head gasket (A) and the
dowet pins {B} on the engine block. Always use a
new cylinder head gasket.

6-94

4. Set the crankshaft to top dead center (TDC). Align
the TDC mark (A) on the crankshaft sprocket with
the pointar {B} on the engine block.

5. Instali the cylinder head on the engine block.
8. Measurg the diameter of each cylinder head bolt at
point A and point B.
45?2!11 {201}

1
‘ 45 mam (1.8 in.}
i-u - |

il
[ ]

7. If either diameter is less than 10.6 mm {0.42 in.),
replace the cylinder head holt.



8. Apply new engine oil to the threads and under the
bolt heads of all cylinder head bolts.

4. Tighten the cylinder head bolts in sequence to
39 Nom (4.0 kgf-m, 29 lof-fth, Use & beam-type
worque wrench. When using a preset click-type
torgue wrench, be sure 1o tighten siowly and do not
overtighten. If a bolt makes any noise while you are
torquing it, loosen the bolt and retighten it from the
first step.

i

10. After torguing, tighten all cylinder head bolts in two
steps (90 ° per step) using the sequencs shown in
step 8. If you are using a new cylinder head bolt,
tighten the boltan extra 9G %

NOTE: Remove the cylinder head boit if yvou
tightenead it beyond the specified angle, and go
back 1o step 8 of the procedure. Do not loosen it
back to the specified angle.

FIRSY STEP

THIRD STEP
{New belt)

SECOND STEP

11.

12.

13.

14.

15.

Install the rocker arm assembly (see page 6-93).
install the cam chain (see page 6-64}.

Connect the following engine wire harness
connectors, and install the wire harness clamps to
the cylinder head:

» Engine coolant temperature (ECT) sensor 1
connector

= Camshaft position (CMP) sensor A (Intake)
connector

= Camshaft position {CMP) sensor B (Exhaust)
connector

« Two rocker arm oil control sclenoid connectors

« Two rocker arm oil pressure switch connectors

» Evaporative emission (EVAP} canister purge
valve connector

« Variable valve timing control {VTC) oi! control
solenoid valve connector

+ Engine oil pressure switch connector

install the two bolts {A) securing the connecting
pipe.

Connect the water bypass hose {B).

(cont'd)
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Cylinder Head

Cylinder Head installation (cont'd)

18. Connect the upper radiator hose {A)}, the heater 18. Connect the four fuel injector connectors (A), the
hoses (B}, and the water bypass hose {C). engine mount control solenoid valve connector (B),
and install the ground cables (C).

6x 1.0 mm
12 N-m A
(1.2 kgf-m, 8.7 Ibf-{t} /
\ -’_‘?, l P
=

i

17. Install the four bolts securing the EVAP canister
purge valve bracket. 19. Cennect the fuel feed hose (A) {see page 11-343),
then instali the quick-connect fitting cover (B).
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20

21

22

23

24

25

25

27

28

2%

30

31

32

. Connect the EVAP canister hose (A).

Sealing Bolt Instaliation

NOTE: When installing the sealing bolt, always use a
new washer.

. Install the catalytic converter {see page 11-367)
. Instail the intake manifold (see page 9-5).
. Install the drive belt {zee page 4-30).

. instalf the strut brace {if equippedi (see page
20-289}.

. After instailation, check that ali tubes, hoses, and
connectors are installed correctly.

. Inspect for fuel leaks. Turn the ignition switch to
ON {Hl} {00 not operate the starter) so the fuel pump
runs far about 2 seconds and pressurizes the fua!
line. Repeat this operation three times, then check
for fuel laakage at any point in the fuel line.

. Refill the radiator with engine cooclant, and bleed
the air from the cooling system with the heater
vaive open {see siep 6 on page 10-6).

. Check for fluid laaks.

. Do the powertrain conirol module (PCM) idle lean
procedure {(see page 11-317).

. Do the grankshaft position (CKP) pattern clear/CKP
pattern lean procedure {see page 11-5).

. Inspect the idie speed {see page 11-318).

. Inspsact the ignition 1iming (see page 4-19).

22 x 1.5 mm
74 N-m {7.5 kgf-m, 54 Ibf-ft)
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Component Location index

BAFFLE PLATE

LOWER BLOCK

CRANKSHAFT OiL SEAL,
TRANSMISSION END
, installation,

g . step 24 on page 7-29

= Installation - in Car,

/ page 7-34
— fa

MAIN BEARINGS i
Ot Clgarance Inspection,
page 7-6
Selaction, page 7-7

CKP PULSE PLATE
Replacement, page 7-30

sy
THRUST WASHERS

-~

7
CRANKSHAFT
End Play, page 7-5
Removal, page 7-14
Bunout, page 7-18
Qui-of-Round, page 7-16
Instaiiation, page 7-27

ENGINE BLOCK

{cont'd)
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Engine Block

Component Location Index {cont'd)

PISTON RINGS
Replacerment, page 7-22

: PISTON PIN

T Remaval, page 7-19
PISTON Inspection, page 7-20
Rernoval, page 7-14 Instaliation, page 7-21
Measurement, page 7-17
Installation, page 7-24

CONNECTING ROD
End Play, page 7-5
Small End Measurament, page 7-20

ENGINE BLOCK

Cylinder Bore Inspection, page 7-17
Warpage Inspection, step 6 on page 7-18
Cylinder Bore Honing, page 7-19

Ridge Removal, step 16 on page 7-15

/
CONRNECTING ROD
BEARINGS
Qil Clearance Inspection,
gage 7-9

election, page 7-10 CONNECTING ROD

BEARING CAP

CONNECTING ROD BOLTS
inspection, page 7-26



Connecting Rod and Crankshaft End Play Inspection

1. Remove the oil pump (see page 8-14).
2. Remove the baffie plate {see step 8 on page 7-14).

3. Measure the connecting rod end play with a feeler
gauge betwsen the connecting rod and the
crankshaft.

Connecting Rod End Play
Standard {(New): ©.15—0.35 mm (0.006—0.014 in.}
Service Limit: .40 mm (0.016 in.)

4, If the connecting red end play is beyond the service
limit, instal a new connecting rod, and recheck. if it
is still beyond the service timit, replace the
crankshaft (ses page 7-14}L

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

Crankshaft End Play
Standard {(New): 0.10—0.35 mm (0.004—0.014 in.)
Service Limit: .45 mm {0.018 in.}

6. If the end play is beyond the service limit, replace
the thrust washers and recheck, if it is still beyond
the service limit, replace the crankshaft {see page
7-14).



Engine Block

Crankshaft Main Bearing Replacement

Main Bearing Ciearance Inspection

1. To check the main bearing-to-journal oil clearance,
remove the iower block and the bearing halves
(see page 7-14).

2. Ciean each main journal and the bearing half with a
ciean shop towel.

3. Place one strip of plastigage across each main
journal,

4. Reinstali the bearings and the lower block, then
tighten the bolts to 29 N-m (3.0 kgf-m, 22 |bf-ft).

NOTE:

» Apply new engine oil to the bolt threads and
flanges.

« Do not rotate the crankshaft during inspection.

® ® @ ® ®

@ @ @ ® @®

5. Tighten the bearing cap bolts an additiona! 48 °

6. Remove the lower block and the bearings again,
and measure the widest part of the plastigage.

Main Bearing-to-Journal Oil Clearance

No. 1, 2, 4, 5 Journais:

Standard (New): 0.017 — 0.041 mm
(0.0007 — 00016 in.)

Service Limit:  0.050 mm {0.0020 in.}

No. 3 Journal:

Standard (New}: 0.025 — 0.049 mm
{0.0010 — 0.0019 in.)

Service Limit:  0.055 mm {0.0022 in.)

7. lf the plastigage measures too wide or too harrow,
remove the crankshaft, and remove the upper half
of the bearing. Install a new, cempiete bearing with
the appropriate color codel(s}, 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 stiil
incorrect, try the next larger or smaller bearing {the
color listed above or below the current one), and
check again. if the proper clearance cannot be
obtained by using the appropriate larger or smaller
hearings, replace the crankshaft and start over.



Main Bearing Selection
Crankshaft Bore Code Location

1. Numbers, letters, or bars have been stamped on
the end of the engine block as a code for the size of
each of the five main journal bores. Write down the
crank bore codes.

If you cannot read the codes because of
aecumulated dirt and dust, do not scrub them with
a wire brush or scraper. Clean them only with
solvent or detergent.

No. 1 JOURNAL

ho. 5 JOURNAL {PULLEY END)
(TRAMNSMISSION END) /

No. 1 JOURNAL
{PULLEY ENDj

Main Journal Code Location

2. The main journal codes are stamped on the
crankshaft in either location.

P3P 2P1P

-

Ne. 5 JOURNAL No. 1 JOURNAL

{cont’d}
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Engine Block

Crankshaft Main Bearing Replacement (cont’d)

3. Use the crank bore codes and crank journal codes
to select the appropriate replacement bearings
from the following table.

K24Z2 engine

Bearing ldentification

Color code is on the edge of the bearing

—— p= Larger block bore

K24Z3 engine

Bearing ldentification

Color code is on the edge of the bearing

— ¥ Larger block bore
1or : 2or "3or 4 or
Aorl | Boril  Corill | Dorlil
—® Smaller bearing (Thicker)
1 T T
"Red! | p ‘
1 Red Pink | Pink | Yeilow
Red/ . 5 Yeltow/
2 Pink Pink | Yellow _Green
3 Pink Yellow ' ‘éﬁgg;w: Green
4 Yeliow | éﬁg::”’ Green | Brown
:
Yellow/! : " Brown/
5 Green | Green [ Brown Black
— o
8 Green i Brown g;’::;“l Black
A Y I
Smalier  Smaller NOTE: When using bearing
main hearing halves of different colors,
journal (Thicker} it does not matter which color

is used in the top or bottam.

1or 2or '3 or 4 or
Aorl Borll ‘Cnrlll iDorIIII
—# Smaller bearing {Thicker)
: Pink/
1 Pink Yellow Yellow | Gresn
Pink/ Green/
2 Yallow Yellow | Green Brown
Green/
3 Yellow | Green Brown Brown
Green/
4 Green Srown Brown | Black
Green/ Biack/
5 Brown Brown | Black Blue
6 Brown | Black E:"Ck" Biue
ue
Smaller  Srailer NOTE: When using baaring
main bearing halves of different colors,
journal {Thicker) it does not matter which coior

is used in the top or bottom.
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Connecting Rod Bearing Replacement

Connecting Rod Bearing Clearance 8. I the plastigage measures toc wide or too narrow,

inspection

1.

2.

Remove the oil pump {see page 8-15}.

Remove the baffle pilate {see step 8 on page 7-14).

. Remaove the connecting rod cap and the bearing

half.

. Clean the crankshaft rod journal and the bearing

half with a ciean shop towel.

. Place plastigage across the rod journal.

. Reinstall the bearing haif and the cap, and tighten

the bolts to 41 Nom {4.2 kgf-m, 30 bR} +120°

NOTE:

+ Apply new engine oil to the bolt threads and
flanges.

* Do not rotate the crankshaft during inspection.

. Remove the rod cap and the bearing half, and

rmeasure the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance
Standard (New): 0.032—0.066 mm
{0.0013—0.0826 in.)

0.077 mm {0.0030 in.)

Bervice Limit:

remove the cap, and the uppar half of the bearing,
install a new, complete bearing with the
appropriate color

codals), and racheck 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 the current one), and
check clearance again. if the proper ciearance
cannot ke obtained by using the appropriate larger
or smaller bearing, replace the crankshaft and start
over.

{cont'd}
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Engine Block

Connecting Rod Bearing Replacement (cont’d)

Connecting Rod Bearing Selection Connecting Rod Journal Code Location
1. Inspect each connecting rod for cracks and heat 3. The connecting rod journal codes are stamped on
damage. the crankshaft in either location.

Connecting Rod Big End Bore Code Locations

2. Each connecting rod has a tolerance range from ¢
t0 0.024 mm {0.00092 in.), in 0.008 rm (0.0002 in.}
increments, depending on the size of its big end
bore. It is then stamped with a number or bar {1, 2, -—
3. or 4/1, 11, 1L, or IHI) indicating the range. You may
find any combination of numbers and bars in any
engine. {Half the number or bar is stamped on the
bearing cap, the other half is on the rod.}

If you cannot read the code because of an
accumulation of oil and varnish, do not scrub it
with a wire brush or scraper. Clean it only with
solvent or detergent.

Normat Bore Size: 51.0 mm (2,01 in.}

No. 4 JOURNAL Na. 1T JOURNAL
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4. Use the big end hore codes and rod journal codes
to select appropriate replacement bearings from
the following table.

Bearing identification
Color code is on the edge of the bearing

——— ¥ lLarger big end bore

1or) Zorfl (3orll |4orilll
——— Smalier bearing {Thicker}
A Red Pink iier;:(r{w Yellow
B Pink Yeliow é‘:g::w Green
Green/
< Yellow |Green |g —o' Brown
3] Brown/
Green | Brown Black Black
4 ¥

Smalier Smaliler NOTE: When using bearing

rod bearing halves of different colors,

journal {Thicker} it does not maiter which color
is used in the top or bottom.

0il Pan Removal

1. If the engine is already out of the vehicie, go to step

19.

2. Bemove the strut brace (if equipped) (see page

20-289).

3. Do the battery removal procedure (see page 22-9G).

4. Remove the air cleaner assembly (see page 11-359).

5. Remove the harness clamps, then remove the

battery base (see step 8 on page 5-3).

6. Remove the front engine mount stop {A], then

remove the front engine mount bolt {B).

{cont'd)
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Engine Block

Oil Pan Removal {cont’'d)}

7. Loosen the rear engine mount mounting bolts (A). 8. Loosen the upper transmission mount bracket
rmounting holts (A}

M/T model

M/T model
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10.

11.

12,

13,

4.

15,

18.

18.

Raise the vehicle on the lifi.

Remove the left front wheel.

Remove the splash shield (see step 25 on page 5-5).

Drain the engine oii {see page 8-9}.

Separate the left sids knuckie from the lower arm
{see step 5 on page 18-27).

Remove the left side damper fork (see step 3 on
page 18-21).

Remove the left side driveshaft (see page 16-4).
Coat all precision-finished surface with new engine
oil. Tie a plastic bag over the driveshaft end.

Rarmove the nuts securing the lower transmission
mount {see step 49 on page 5-9).

7. AT model: Remove the shift cable hracket.

» Saitama Factory produced maodels (see step 44
on page 14-2381.

+ Marysviiie, Ohio Factory produced models (see
step 46 on page 14-239).

Use a transmission jack to 1ift the transmission
30—40mm{1.2—1.6in.J.

19. Remove the clutch/torque converter cover {A), and
remaove the two bolts securing the transmission.

20. Remove the bolts securing the oil pan.

21. Using a flat blade screwdriver, separate the oil pan
from the engine block in the places shown.

22. Remove the oil pan.
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Engine Block

Crankshaft and Piston Removal

1. Remove the engine/transmission {see page 5-3).
2. Remove the transmission:

+ Manual transmission (see page 13-7)
« Automatic transmission (see page 14-232}

3. M/T model: Remove the flywheel (see step 17 on
page 12-19).

4, A/T model: Remove the drive plate (see page
14-257).

5. Remove the oil pan (see page 7-11).
6. Remove the oil pump {see page 8-15).
7. Remove the cylinder head:

+ All models except PZEV (see page 6-27)
» PZEV model (see page 6-76)

8. Remove the baffle plate.

7-14

9. Remove the 8 mm holts.

@ @ @ ® o ® ®

:
@ ® @ @ @ ® ®

10. Remove the bearing cap bolts. To prevent warpage,
loosen the bolts in sequence 1/3 turn at a time;
repeat the sequence until ali bolts are loosened.

D) @ @ ) @




11. Remove the lower block and the bearings. Keep all
the bearings in order.

12. Remove the rod caps/bearings. Keep all the caps/
bearings in ordar.

13. Lift the crankshaft out of the engine. Be careful not
to damage the journals and the CKP pulse plate.

14, Remaove the CKP pulse plate from the crankshaft
{see page 7-30).

15. Remove the upper bearing halves from the
connecting rods, and set themn aside with their
respective caps.

16. i you can feel a ridge of metal or hard carbon
around the top of each cylinder, remove it with a
ridge rearmer {A). Follow the reamer manufacturer’s
instructions. if the ridge is not removed, it may
damage the pistons as they are pushed out.

17. Use the wooden handle of a hammer (A} to drive
awt the piston/connecting rod assembly (B).

18. Reinstall the lower block and the bearings on the
engine block in the proper order.

19. Reinstall the connecting rod bearings and the caps
after removing each piston/connecting rod
assembly.

20. Mark each piston/connecting rod assembly with its
cylinder number to make sure they are reinstailed
in the original order.

NOTE: The existing number on the connecting rod

does not indicate its position in the engine, it
indicates the rod bore size.
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Engine Block

Crankshaft inspection

Out-of-Round and Taper

1.

Remove the crankshaft from the engine block
{see page 7-14).

. Remove the CKP pulse plate from the crankshaft

(see page 7-30).

. Ciean the crankshaft oil passages with pipe

cleaners or a suitable brush.

. Clean the keyway and threads, and check for

damage.

. Measure the out-of-round at the middle of each red

and the main journal in two places. The difference
between measurements on each journal must not
he more than the service limit.

Journal Out-of-Round
Standard {(New): 0.004 mm (0.0002 in.) max.
Service Limit:  0.0170 mm {0.0004 in.)

6. Measure the taper at the edges of each rod and the

main journal. The difference between
measuraments on each journal must not be more
than the service limit.

Journal Taper
Standard {(New): 0.005 mm (0.0002 in.) max.
Service Limit:  0.010 mm {0.0004 in.)

7-16

Straightness
7. Piace the V-blocks on a flat surface.

8. Cheack the total runout with the crankshaft
supported on V-blocks.

9. Measure the runout on all 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): 0.03 mim [0.0012 in.) max.
Service Limit:  0.04 mm {0.0018in.)




Block and Piston Inspection

1. Remove the crankshaft and the pistons {see page
7-14%L

2, Check the piston for distortion or cracks.

3. Measure the piston diameter at 2 point 13 mm
{0.5 in.} from the beottom of the skirt. There are two
standard-size pistons {No Letter or &, and B). The
fetter is stamped on the top of the piston. Letters
are aiso stamped on the engine block as the
cylinder bore sizes.

Piston Skirt Diameter

Standard {New):

Mo Letter {or AL 86.980—86.930 mm
{3.4244—32.4248 in.)

B: 86.970—86.980 mm
{3.4240—3.4244 in.}

Service Limit:

No Letter jor Al 86.930 mm {3.4224 in.}

B: 86.920 mm {2.4220 in.}

Ovarsize Piston Skirt Diameter
0.26: 87.230—87.240 mm {3.4342—3.4346 in.}

Piston Skirt Diameter

12 mm /ot
0.5 in.} /

4. Measure the wear and taper in direction X and Y at

three levels inside each cylinder as shown. If the
measurements in any cylinder are beyond the
Qversize Bore Service Limit, replace the engine
block. if the engine block is being rebored, refer to
stap 7 after reboring.

Cylinder Bore Size

Standard (New}:

Aorl 87.610—87.020 mm
{3.4256—3.4260in.)

Borll: 87.000—87.010 mm

{3.4252—3.4256 in.)
Service Limit:  87.070 mm {3.4279 in.)

Oversiza Bore
0.25: B7.250-87.260 mm (3.4350—3.4354 in.}

Reboring Limit: 0.25 mm {¢.01 in.) max.

Bore Taper
Limit (Difference between first

and third measurement): 0.52 mm (0.0008 in.)

6 mim {0.2 in.}

'*?:f:/’ f—-g First Measurement

] Second Measurement

i:,—h Z Third Measurement

=

6 mm (0.2 in.}

{cont’d)
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Engine Block

Block and Piston Inspection (cont'd)

5. Scored or scratched cylinder bores must be honed. 7. Calculate the difference between the cylinder bore
diameter and the piston diameter. if the clearance
8. Check the top of the engine block for warpage. is near or exceeds the service limit, inspect the
Measure along the edges and across the center as piston and cylinder bore for excessive wear.
shown,
Piston-to-Cylinder Bore Clearance
Engine Block Warpage Standard (New}: 8.020—0.040 mm
Standard (News}: 0.07 mm {¢.003 in.) max. (0.0008--0.0016 in.)
Service Limit:  0.10 mm (0.004 in.) Sesvice Limit:  0.05 mm {0.002 in.)

— SERVICE LIMIT
|
0.05 mm (0.002 in.)
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Cylinder Bore Honing

Oniy a scored or scraiched eylinder bore must be honed.

1. Measure the cylinder bores (see page 7-17).

if the engine block is to be reused, hone the
cvlinders, and remeasure the bores.

. Remove the oil jets {see page 8-13}.

. Hong the eylinder bores with honing oil and a fine
{400 grit} stone in a 60 degree cross-hatch pattern
(A}, Use only a rigid hone with 400 grit or finer
stone such as Sunnen, Ammeo, or equivalent. Do
not use stones that are worn or broken.

. When honing is complete, thoroughly clean the
engine block of all meta! particles. Wash the
cylinder hores with hot soapy water, then dry and
oil them immediately to prevent rusting. Never use
solvant, it will only redistribute the grit on the
cylinder walls.

. If scoring or scratches are still present in the
cylinder bores after honing the engine block to the
service Hmit, rebore the engine block. Some light
vartical scoring and scratching is acceptable if it is
rot deep enough 1o catch your fingernail, and does
not run the full length of the bore. '

6. install the ol jets {(see page 8-13}.

Piston, Pin, and Connecting Rod
Replacement

Disassembly

1. Remove the piston from the engine block (see page
7-14).

2. Apply new engine oil to the piston pin snap rings
(A}, and turn them in the ring greoves until the end
gaps are lined up with the cutouts in the piston pin
bores (B). :

NQTE: Take care not to damage the ring grooves.

3. Remove both snap rings. Start at the cutout in the
piston pin bore. Remove the snap rings carefully so
they do not go flying or get lost. Wear eye
protection,

{cont’d)
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Engine Block

Piston, Pin, and Connecting Rod Replacement (cont’d)

4. Heat the piston and the connecting rod assambly to
about 188 °F {70 C), then remove the piston pin.

7-20

Inspection

NOTE: Inspect the piston, the piston pin, and the
connecting rod when they are at room ternperature.

1. Measure the diameter of the piston pin.

Piston Pin Diameter

Standard (New): 21.961—21.965 mm
{0.8646—0.8648 in.)

Service Limit: - 21.953 mm (0.8643 in.)

2. Zero the dial indicator to the piston pin diameter.




3. Check the difference between the piston pin
diameter and the piston pin hola diameter in the
piston.

Piston Pin-to-Piston Clearance
Standard {(New!: —0.005 to +0.002 mm
{~=0.00020 to +90.00008 in.}

Service Limit:  0.005 mm {0.0002 in.)

4. Measure the piston pin-to-conneciing rod clearance.

Piston Pin-to-Connecting Rod Clearance
Standard (Mew}; 0.005—0.615 mm
{3.6002—0.0006 in.)

Service Limit:  0.02 mm {0.0008 in.}

Reassembly

1. Insiall a piston pin snap ring {A).

2. Coat the piston pin bore in the piston, the bore in
the connecting rod, and the piston pin with new
engine oil.

3. Heat the piston to about 158 F (70 °C).

(cont'd)
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Engine Block

Piston, Pin, and Connecting Rod
Replacement (cont’d)

4, Assemble the piston (A} and the connecting rod (B)
with the arrow {C) and the embossed mark (D) on
the same side. install the piston pin {E).

5. Install the remaining snap ring (F).

6. Turn the snap rings in the ring grooves until the
end gaps are positioned at the bottom of the piston.

7-22

Piston Ring Replacement

. Remove the piston from the engine block (see page

7-14).

. Using a ring expander {A), remove the old piston

rings (B).

3. Clean all ring grooves thoroughly with a squared-

off broken ring or ring groove cleaner with a blade
to fit the piston grooves.

The top and 2nd ring grooves are 1.2 mm (0.05in.)
wide. The cil ring groove is 2.0 mm (0.08 in.) wide.
File down a blade if necessary.

Do not use a wire brush to clean the ring grooves,
or cut the ring grooves deeper with the cleaning
tools.

NOQTE: If the piston is to be separated from the
connecting rod, do not install the new rings vet.



4. Using a piston that has its rings removed, 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.)

8. Measure the piston ring end-gap (B} with a feeler
gauge:

» |f the gap is too small, check to see if you have
the proper rings for your engine.

« if the gap is 100 large, recheck the cylinder hore
diameter against the wear limits (see page 7-17).
If the bore is beyond the service limit, the engine
block must be rebored.

Piston Ring End-Gap

Top Ring:

Standard (New): 0.20—0.35 mm
{8.008—0.014 in.)

Service Limit.  8.50 mm {0.024 in.}

Second Ring:

Standard {(Maw}: 0.50—0.85 mm
{0.020—0.026 in.}

Servica Limit:  0.70 mm {8.028 in.}

Ol Ring:

Siandard {New): 0.20—0.70 mm
{0.608—0.028 in.)

Service Limit:  0.75 mm {0.030 in.}

6. Install the top ring and the second ring as shown.

The top ring (A} has a 1R mark, and the second ring
{8} has a 2RN mark. The manufacturing marks (C)
imust face upward.

Pisten Ring Dimensions

Top Ring (Standard):
A:27mm {0.11in.)
B B: 1.2 mm (0.05 in.)

Second Ring {(Standardj:
A: 2 4mm (3,13 In)
B: 1.2 ram {0.05 in.}

(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): 0.060—0.085 mm
(0.0024—0.0033 in.)

Service Limit:  0.13 mm (0.005 in.}

Second Ring Clearance

Standard (New): 0.040—©¢.065 mm
{0.0016—90.0026 in.)

Service Limit:.  0.13 mm {0.005 in.}

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 SECOND RING GAP

About 45 °

TOP RING GAP and OIL RING GAP

SPACER RING GAP
PISTON PIN
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Piston Installation

If the Crankshaft is Already Installed

1. Setthe crankshaft to bottom dead center (BDC) for
each cylinder as its piston is installed.

2. Remove the connecting rod caps, then instali the
ring compressor. Check that the bearing is securely
in place.

3. Apply new engine oil to the piston, the inside of the
ring compressor, and the cylinder bore, then attach
the ring compressor to the piston/connecting rod
assembly.

4, Position the mark (A) to face the cam chain side of
the engine block.




5. Position the piston in the cylinder, and tap it in
using the wooden handie of a hammer {A}.
Push down on the ring compressor (B} to prevent
the rings from expanding before entering the
cylinder bore.

6. Stop after the ring compressor pops free, and
check the connecting rod-to-rod journat alignment
before pushing the piston into place.

10.

. Check the connecting rod bearing clearance with

plastigage (see page 7-9).

. Inspect the connecting rod bolts (see page 7-26).

. Apply new engine oil to the bolt threads, then

instali the connecting rod caps with bearings.
Tighten the boits to 41 N.m {4.2 kgf-m, 30 Ibf.ft).

Tighten the connecting rod boits an additional 120 °.

NOQTE: 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.

{cont'd)
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Engine Block

Piston installation {cont'd) Connecting Rod Bolt Inspection

{f the Crankshaft is Not Instalied 1. Measure the diameter of each connecting rod bolt

at point A and point B.

1. Remove the connecting rod caps, then insiall the
ring compressor, and check that the bearing is
securely in place.

. 35mm (1.38 in.)

EDHED

-
20 mm (0.79 in.)

2. Apply new engine ofl to the piston, the inside of the
ring compressor, and the cylinder bore, then attach
the ring compressor to the piston/connecting rod
assembly.

3. Position the mark (A} to face the cam chain side of
the engine block.

2. Calculate the difference in diameter between point
A and point B.

Peint A—Point B = Difference ir; Diameter

Difference in Diameter

Specification: 0—0.1 mm {0—0.004 in.)

4. Position the piston in the cylinder, and tap itin .
using the weoden handle of a hammer {A). 3. lfthe difference in diameter is out of specification,
Push down on the ring compressar {B} 1o prevent raplace the connecting rod bolt,
the rings from expanding before entering the
cylinder bore.

5. Position all pistons at top dead center (TDC).
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Crankshaft Installation

Special Tools Required

+» Driver §7749-0010000

= Attachment, 24 x 28 mm 07746-0010700

+ Oil geal driver attachment 96 07ZAD-PNAA100

1. MJ/T model: instail the crankshaft end bushing
when replacing the crankshaft. Using the driver
and the attachment, 24 x 26 mm, drive in the
crankshaft end bushing untii the driver and the
attachment bottom against the crankshaft.

07749-0010000

2. Check the ¢connecting rod bearing clearance with
plastigage (see page 7-8).

3. Check the main bearing clearance with plastigage
{see page 7-6).

S}

m

s 4]

. Instail the bearing halves in the engine biock and
the connecting rods.

. Apply a coat of new engine oil to the main bearings
and the rod bearings.

. Instal the CKP pulse plate to the crankshaft
{see page 7-30).

. Hold the crankshaft so rod journal No. 2 and rod
journal No. 3 are straight up, and lower the
crankshaft into the engine block. Be careful not ta
damage the journals and the CKP pulse plate.

. Apply new engine oil to the thrust washer surfaces.
Install the thrust washers (A} in the No. 4 journal of
the engine biock.

. Inspect the connecting rod bolis (see page 7-26).

10. Apply new engine oil to the threads of the

11.

connecting rod bolts.

Seat the rod journals into connecting rod No. 1 and
connecting rod No. 4. Line up the mark (B) on the
connecting rod and the cap. then instail the caps
and bolts finger-tight.

12, 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 bolts finger-
tight. :

{cont'd)
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Engine Block

Crankshaft Installation (cont’d)

13. Tighten the connecting rod bolts to 41 N-m 18. Put the lower block on the engine block.

{4.2 kgi-m, 30 Ibf-ft}.
19. Apply new engine oil to the threads of the bearing
14, Tighten the connecting rod bolts an additional 126 ©. cap bolts. Tighten the bearing cap bolts in
sequence, to 29 N-m (3.0 kgf-m, 22 ibf.ft).
NOTE: Remove the connecting rod bolt if you
tightened it beyond the specified angle, and go
back to step 9 of the procedure. Do not loosen it
back to the specified angle.

@ ® @ @ @
15. Remove all of the old liguid gasket from the lower
black mating surfaces, the bolts, and the bolt holes.

16. Clean and dry the lower block mating surfaces.

17. Apply liquid gasket, P/N 087 17-0004, 08718-0001,
08718-0003, or 08718-0008, evenly to the engine
biock mating surface of the lower block, and to the
inside edge of the threaded bolt holes. Install the
component within & minutes of applying the liquid
gasket.

NOTE:

» i you apply liguid gasket F/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.

Apply liquid gasket
along the broken line.
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21. Tighten the 8 mm bolts in sequence ta 22 N.m
{2.2 kgf-m, 16 Ibf-fi).

22. Apply a light coat of new engine cil around the
crankshaft otl seal.

23. Apply a fight coat of new engine oif to the lip of the
crankshaft ol sesal.

24, Use tha driver and the oil seal driver attachment 96

to drive & new crankshaft oif seal squarely into the
engine block to the specified installed height.

s,
e
L
§7748-0010000 !
s % B

25, Measure the distance between the engine block (A)
and the crankshaft oil seal (B}

Crankshaft Dil Seal Installed Height:
0.2—1.2 mm {0.008—0.047 in.}

| 0.2—1.2mm
{0.008—0.047 in.)

/

6x1.0mm | e %
12 Nom |
{1.2 kgf-m, 8.7 lbf-ft} '

{cont’d)
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Engine Block

Crankshaft Installation (cont'd)

27.

28.

29,

30.

31.

3z.

33.

Install the oil pump {see page 8-21).
install the oil pan (see page 7-31).
Install the cylinder head.

« All models except PZEV {see page 6-44)
* PZEV model (see page 6-94)

M/T model: Install the flywheel (see step 18 on
page 12-19), the clutch disc (see step 26 on page
12-20), and the pressure plate (see step 27 on page
12-20).

A/T model: Install the drive plate {see page 14-257}.

install the transmission;

+ Manual transmission (see page 13-16}
* Automatic transmission (see page 14-243)

Install the engine/transmissicn (see page 5-12).

NOTE: Whenever any crankshaft or connecting rod
bearing is replaced, run the engine at idle until it
reaches narmal operating temperature, then
continue to run it for about 15 minutes.
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CKP Pulse Plate Replacement

1. Remove the crankshaft from the engine block
{see page 7-14).

2. Remove the CKP pulse plate (A} from the
crankshaft.

&\ H-=+— 8x 1.0 mm
22 N-m
{2.2 kgf-m, 16 Ibf-ft)
Apply new engine oil.

3. Install the CKP pulse plate in the reverse order of
removal.



Oil Pan Instaliation

1. Remove all of the old liguid gasket from the oil pan
mating surfaces, the bolts, and the boit holes.

2. Clean and dry the il pan mating surfaces.

3. Apply liquid gasket, P/N 08717-0004, 08718-0001,
08718-000G3, or 087 18-0009, evenly to the engine
block mating surface of the oil pan, and to the
inside edge of the threaded bol holes. Install the
component within 5 minutes of applying the liquid
gasket.

NOTE:

« 1f you apply Hquid gasket P/N 08718-0012, the
comgponent must be installed within 4 minutes.

« if too much time has passed after applying the
liguid gasket, remove the old liguid gasket and
residue, then reapply new liguid gaskst.

Apply liguid gasket
along the broken line.

4. install the oil pan.

6. Tighten the bolts in three steps. in the final step,
tighten ali bolts, in sequence, to 12 N-m
1.2 kgf-m, 8.7 ibf-ft), Wipe off the excess liquid
gasket on the each side of crankshaft puliey and the
flywheel/drive plate.

NOTE:

= Wait at least 30 minutes before filling the engine
with oil.

« Do not run the engine for at least 3 hours after
installing the oil pan.

B @ @ ®» © D an

@

6. Install the clutch/torgue convarter covar (), and
install the two bolis securing the transmission.

Sty 12 x 1.25 mm
% 64 N-m
(6.5 kgf-my, 47 Ibf-ft)

{cont’'d)
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Engine Block

Qil Pan Instailation {cont'd)

7. If the engine is still in the vehicle, do steps 8
through 24,

8. Lower the transmission jack from the transmission.

9. A/T madel: Install the shift cable bracket.
» Saitama Factory produced models {see step 33
on page 14-248).
* Marysvilie, Ohio Factory produced modsls (see
step 36 on page 14-249).

10. Tighten the nuts securing the lower transmission
mount {see step 25 on page 5-16),

11. iInstall a new set ring on the end of driveshaft, then
install the driveshaft (see page 16-20). Make surg
the ring “'clicks” into place in the differential.

12. Install the left side damper fork (see step 3 on page
18-21).

13. Connect the lower arm to the left side knuckle (see
step 5 on page 18-21).

14. Install the splash shield {see step 48 on page 5-20).
15. Install the left front wheel.

16. Lower the vehicle on the lift.
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17. Tighten the upper transmission mount bracket
mounting holts to the specified torque.

M/T model

""""""

7

12 x 1.25 mm

59 N-m
(6.0 kgf-m, 43 Ibf.ft]
Replace.

AJT model

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




18. Tighten the rear engine mount mounting bolts to
the specified torque.

M/T model

12 % 1.25 mm
78 N.m (8.0 kgf-m, 58 ibf-f)
Raplace.

AT model

VWx1.25mm
54 N-m [5.5 kgf-m, 40 Ibf.ft)
Replace.

10 x 1.25 mm

4 54 N-m

“ {5.5 kaf-m, 40 Ibf-ft}
Y Repiace.

19. Tighten the front engine mount bolt (A), then install
the front engine mount step (B).

12 x 1,25 mm
B 78 N-m (8.0 kgf-m, 58 {bf.ft}
Replace.

10 x 1.25 mm

54 N-m

(5.5 kgf-m, 40 Ibf.t)
Replace.

20. Install the battery base, then install the harness
clamps (see step 64 on page 5-22).

21. Install the air cleaner assembly (see page 11-359}.

22. Do the battery installation procedure (see page
22-90).

23. Install the strut brace {if equipped) (see page
20-289).

24. Refill the engine with the recommended engine oil
(see step 4 on page 8-9). '
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Engine Block

Transmission End Crankshaft Qil Seal Installation - In Car

Special Tools Required
+ Driver 07743-0010000
+ Oii seal driver attachment 96 07ZAD-PNAATCO

1. Remove the transmission:

+ Manual transmission {see page 13-7}
» Automatic transmission (see page 14-232})

2. M/T model: Remove the flywheel (see step 17 on
page 12-19}, the ¢lutch disc (see step 8 on page
12-17), and the pressure plate {see step 3 on page
12-16).

3. A/T model: Remove the drive plate (see page
14-257).

4. Clean and dry the crankshaft oil seal housing.

5. Apply a light coat of new engine oil around the
crankshaft oil seal.

6. Apply a light coat of new engine oii to the lip of the
crankshaft cil seal.

7. Use the driver and the oil seal driver gttachment 96
to drive a new crankshaft oil seal sguarely into the
engine block o the specified installed height.

07748-0810000

07ZAD-PNAATOO
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8. Measure the distance between the engine block (A)
and the crankshaft oil seal (B).

Oil Seal Instailed Height: 0.2—1.2 mm
(0.008—0.047 in.)

— — 0.2— 1.2 mm
' (0.008-—0.047 in.}
I

9. M/T model: Install the flywheel (see step 18 on
page 12-19), the clutch disc {see step 26 on page
12-20), and the pressure plate {see step 27 on page
12-20),

10. A/T model: install the drive plate (see page 14-257).
11. install the transmission:

= Manual transmission (see page 13-16)
» Automatic transmission (see page 14-243}



Sealing Bolt Installation

NOTE: When installing the sealing beolt (), always use
a new washer.

A
28 x 1.Bmm
160 M-m
18x 1.0 mm (10.0 kgf-m, 72.3 Ibf-f)

34 Nm
{3.5 kgf-m, 25 biit}

{3.5 kgf-m, 25 bi-6)
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Engine Lubrication

Special Tools

Reif. No.

Too! Number

Description

Oty

D

07AAA-PLCATD0O

Qil Filter Wrench




Component Location Index

OIL PAN
Remaoval, page 7-11
Installation, page 7-31

WASHER

DRAIN BOLT
Ty =N /

OIL PUMP

/ Overhaul, page 8-14

OIL CONTRCL ORIFICE

OIL PUMP CHAIN
TENSIONER

/ BAFFLE PLATE

CiL PUMP CHAIN
inspection, page 8-22
Replacemsnt, page 8-23

OIL FILTER
Replacement, page 8-10

OIL PUMP CHAIN
GUIDE 0L FILTER FEED PIPE
Replacement, page 8-12

QCIL FILTER BASE
Replacement, page 8-11

OIL PRESSURE SWITCH
Circuit Diagram, page 8-5
Test, page 8-8
Replacement, page 8-8 ENGINE GIL GALLERY CAP
Oil Pressure Test, page 8-9 Replacement, page 8-12



Engine Lubrication

Symptom Troubleshooting Index

Symptom

Diagnostic precedure

Excessive engine oil
consumption

Also check for

Verify the engine oil filler cap, the oil drain bolt,
and the oil filter are tight.

2. Check for oil leaks.
3. Check for worn valve guidel(s}):
= All models except PZEV (see page 6-38)
+ PZEV model (see page 6-88)
or worn valve stem seal(s}:
« All models except PZEY (see page 6-38)
+ PZEV model (see page 6-88})
4. Check for damaged or worn piston ring{s}
(see page 7-22).
5. Check for damaged or worn engine internal parts
{cylinder wall, pistons, etc.) (see page 7-17}.
Low oil pressure indicator does | 1. Do the low oil pressure indicator circuit An cpen in the wire
not come an with the ignition troubleshooting {Open) (see page 8-6). between the engine
switch in ON 1) 2. Test the oil pressure switch {see page 8-8). control module (ECM)/
powertrain control
module (PCM} and the
oil pressure switch
Low oil pressure indicator stays | 1. Check the engine oil level. A wire shorted to
on 2. Do the low oil pressure indicator circuit ground between the
troubleshooting (Short} {see page 8-7). ECM/PCM and the oil
3. Test the oil pressire switch (see page 8-8). pressure switch
4, Checkthe engine il pressure {see page 8-9).
5. Check the oil filter for clogging.
6. Check the oil screen for clogging.
7. Check the relief valve (see page 8-14).
8. Testthe oil pump (see page 8-16).
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Low Qil Pressure indicator Circuit Diagram

UNDER-HOOD FUSE/RELAY BOX IGNITION SWITCH
BATFERY
- o, 11168 4) No. 31150 8) 1/ BaT 2
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151
1GT HOT in O (8 tad
START -
DRIVER'S
2 No.%, | UNDERDASH
SA 1 pusg/mReLAY BOX
P20
BRN
GAUGE CONTROL MDDULE %
30 [CANH
% leme | ocru
=
LOWOIL
PRESSURE
INDICATOR
WHT RED
a1 A ECM/PCAY
cAMH | oA
5V
o ol pened
_P_ 12v

YELIRED

©™y QL PRESSURE SWITCH
i/ (OM: Lost pressure)
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Engine Lubrication

Low QOil Pressure Indicator Circuit Troubleshooting (Open)

. Connect the Honda Diagnostic System (HDS) to the

data link connector {DLC) (see step 2 on page 11-3).

. Turn the ignition switch to ON {i1}.

. Make sure the HDS communicates with the vehicie

and the engine control module (ECM)/powertrain
control module (PCM). If it does not communicate,
troubleshoot the DLC circuit (see page 11-192),

. Check for DTCs (see page 11-3). If a DTC is present,

diagnose, and repair the cause before continuing
with this test.

. Check the OIL PRESSURE SWITCH in the PGM-FI

DATA LIST with the HDS.
1s ON indicated?

YES —Replace the gauge control module {see page
22-324).m

NQO—Go to step 6.

. Turn the ignition switch to LOCK (0).

. Check the oil pressure switch (see page 8-8).

Is the oil pressure switch OK?

YES—Go to step 8,

MO —Replace the oil pressure switch (see page 8-8).

. 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 ECM/
PCM from damage.

. Bisconnect ECM/PCM connector B (48P) and the oil

pressure switch connector.

10. Check for continuity between ECM/PCM connector
terminal B7 and the oil pressure switch connector.

ECM/PCM CONNECTOR B {49P)
Terminal side of female terminals

OPSW [YEL/RED)

II A

N
f slal - 7ls]al0i)
111213141516 17[18]18] 121
22]z23] 24 % 26, 27128
20t [ 31] a2[a3[a4]36]36 ] T 28
0] 43]~Tas]46[ a7 48]
| A——

_|_ OPSW (YEL/RED)

OIL PRESSURE SWITCH CONNECTOR
Wire side of female terminat

-

O

is there continuity ?

YES—Update the ECM/PCM if it does not have the
latest software (see page 11-215), or substitute a
known-good ECM/PCM (see page 11-7), then
recheck. If the symptom/indication goes away with
a known-goocd ECM/PCM, replace the original
ECM/PCM (see page 11-216). @

MO—Repair open in the wire between the oil
pressure switch and ECM/PCM connector terminal
B7.m



Low Oil Pressure Indicator Circuit Troubleshooting (Short)

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 (if).

3. Make sure the HDS communicates with the vehicle
and the engine control module (ECM)/powertrain
contral modute (PCM). If it does not communicate,
troubleshoot the DLC circuit {see page 11-182).

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 PGM-FI DATA LIST with the HDS.

{s OFF indicated?

YES—Replace the gauge control module {see page
22-324).8

NO—Goto step 6.
8. Turn the ignition switch to LOCK (0}.
7. Digconnect the oil pressure switch connector.

8. Siartthe engine, and check the CIL PRESSURE
SWITCH in the PGM-FI DATA LIST with the HDS.

{s OFF indicated?

YES—Turn the ignition swiich to LOCK (0}, then go
fo step .

MO -Turn the ignition switch to LOCK {0), then go
to step 10.

9. Cheack the oil pressure switch {see page 8-8).
is the oil pressure switch OK'7?

¥ES—Dg the oil pressure 1est {see page 8-8).

MO —Replace the oif pressure switch {see page 8-8).

10. Turn the ignition switch to ON {il}, and jump the

11.

12.

SCS line with the HDS, then turn the ignition switch
to LOCK (0}

NOTE: This step must be done to protect the ECMY/
PCM from damage.

Disconnect ECM/PCM connector B {49P),

Check for continuity between the oil pressure
switch connector and body ground.

OIL PRESSURE SWITCH CONNECTOR

opPsSW
(YEL/RED}

Wire side of female terminal

{s there continuity ?

YES—Repair short to ground in the wire between
the oil pressure switch and ECM/PCM connector
terminal B7. &

NG —Update the ECM/PCM if it does not have the
latest software {see page 11-215), or substitute a
known-good ECM/PCM (see page 11-7), then
recheck. If the symptom/indication goes away with
a known-good ECM/PCM, replace the original
ECM/PCM (see page 11-216). W
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Engine Lubrication

Oil Pressure Switch Test Qil Pressure Switch Replacement
1. Disconnect the oil pressure switch connector {A) 1. Disconnect the oil pressure switch connector (A),
from the oil pressure switch (B). then remove the oil pressure switch (B).

2. Check for continuity between the cil pressure ?Eé“kg:‘-m, 13 1bf-ft)
switch terminal and the engine (ground). There
should be continuity with the engine stopped. 2. Remove any old liquid gasket from the switch and
There should be no continuity with the engine switch mounting hole.
running.

3. Apply a very smatl amount of liquid gasket to the
oil pressure switch threads, then install the oil
pressure switch.

NOTE: Using too much liquid gasket may cause
liguid gasket to enter the oil passage or the end of
the new oil pressure switch.




Oil Pressure Test

NOTE: if the low olf pressure warning indicator stays on
with the engine running, check the engine oil level. I
the cil leva! is correct, do the following test:

1. With the engine stopped, remove the oll pressure
switch (see page 8-8}, and install an oil pressure
gauge {Al.

2. Start the engine. Shut it off imrmediately if the
gauge registers no oil pressure. Repair the problem
before continuing.

3. Allow the engine to reach cperating temperature
{fan comes on at least twice). The pressure should
be:

Engine Oil Temperature: 176 F (8¢ °C)

Engine Oil Pressurs;

At idte: 70 &Pa {0.7 kgf/cmy’, 10 psi} min.
At 3,000 rpm: 300 kPa (3.1 kgffem®, 44 psi) min.

4. if the oil pressure is out of specifications, inspect
these items:

+ Biogking of ofl filter.

« Biocking of oll screen.

» Inspect the oif pressure relief valve {see page
8-14},

* Inspect the oii pump {see page 8-16).

Engine Oil Replacement

1. Warm up the engine.

2. Remove the drain bolt (A}, and drain the engine oil.

B 39 Nem
Replace. {4.0 kgf-m, 29 Ibf-ft)
Do not overtighten.

3. Reinstall the drain bolt with a new washer (B},

4. Refill the engine with the recommended oil
{see page 3-2).

Capacity

At Qil Change:

4.0L1{4.2US gt)

At 0il Change including Filter:
4£.2L{44USqt)

After Engine Overhaul:
53L(58USqt)

5. Run the engine for more than 3 minutes, then check
for oil leakage.

{cont'd)



Engine Lubrication

Engine Oil Replacement {cont’d}

6.

10.

1.

12.

13.

14.

15.

If the maintenance minder reguired engine oil
replacement, reset the maintenance minder

(see page 3-4}, and this procedure is complete. If
the maintenance minder did not reguire engine oil
replacement, goto step 7.

. Turn the ignition switch to LOCK (0).

. Connect the Honda Diagnostic System (HDS) to the

data link connector {DLC) (see step 2 on page 11-3).

. Turn the ignition switch to ON {li}.

Make sure the HDS communicates with the vehicle
and the engine control module (ECM)/powertrain
control module (PCM). If it does not communicate,
troubleshoot the DLC circuit {see page 11-192).

Select GAUGES in the BODY ELECTRICAL with the
HDS.

Select ADJUSTMENT in GAUGES with the HDS.

Select SERVICE REMINDER in the ADJUSTMENT
with the HDS.

Select RESET in the SERVICE REMINDER with the
HDS.

Select RESETTING THE ENGINE OIL LIFE with the
HDS.

NOTE: if you changed the automatic transmission
fluid (ATF) at the same time with the engine oil,
select RESETTING THE ENGINE OIL LIFE AND ATF
with the HDS instead.

8-10

Engine Oil Fiiter Replacement

Special Tools Required
Oil filter wrench 07AAA-PLCA1T00

1. Remove the oil filter with the oil filter wrench.

2. Inspect the filter to make sure the rubber seal is not
stuck to the oil filter seating surface of the engine.

3. Inspect the threads {A) and the rubber seal (B) on
the new filter. Clean the seat on the oil filter base,
then appiy a light coat of new engine oil to the filter
rubber seal. Use only fiiters with a built-in bypass
system.

4. Instali the oil filter by hand.

5. After the rubber seal seats, tighten the oil filter
clockwise with the oil filter wrench.

Tighten: 2/4 Turn Clockwise
Tightening Torque: 12 N-m [1.2 kgf-m, 8.7 Ibf.ft)

07AAA-PLCATOC



6. if fournumbersormarks {1104 0or ¥ io $VYYY)
are printed around the outside of the filter, use the
following procedure to tighten the filter.

« Spin the filter on until its seal lightly seats against
the oil filter base, and note which number or
mark is at the bottom.

+ Tighten the filter by turning i clockwise three
numbers or marks from the ons you noted. For
example, if number 2 is at the bottom when the
seal is seated, tighten the filter until the number 1
comas around the bottormn.

Number when rubher
seal is seated.

Number after tightening.

Number or 1 2 3 4
Markwhen | or or or or
rubber seat ; v YV  FYV | VVYVV
is seated :

Number or 4 1 2 3
Mark after : or or or or
tightening | YV¥VW v Y v

7. After instatiation, fill the engine with oil up to the
spacified levsl, run the engine for more than
3 minutes, then check for oll leaks.

Bx1.25mm
22 N-m
{2.2 kgf-m, 16 Ibf-f}

Qil Filter Base Replacement

1. Remove the oil filter {see page 8-10).

2. Remove the exhaust pipe bracket (A}, then remove
the il filter base (B).

G 10 x 1.25 mm
Replace. 44 N.m
(4.5 kgf-m, 33 Ibf-ft}

3. Clean the C-ring grooves and the mating surface

with the oil filter base.

4, Install the oil filter base with new C-rings {C).

5. Instail the oil filter {see page 8-10).
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Engine Lubrication

Oil Filter Feed Pipe Replacement

1. Remaove the oil filter base (see page 8-11).

2. Remove the oil filter feed pipe.

3. Install the two 20 x 1.5 mm nuts {A) onto the new oil
filter feed pipe. Hold one nut with a wrench, then
use a secand wrench to tighten the other nut.

4, Tighten the oil filter feed pipe to the oil filter base to
49 N-m (5.0 kgf-m, 36 ibf-ft), then remove the nuis
from the oil filter feed pipe.

5. Install the oil filter base (see page 8-11).

8-12

Engine Qil Gallery Cap Replacement

1. Remove the harness bracket {A}, then remove the
engine oil gallery cap {B).

27 Nim 41 f-m

{2.2 kgf-m, 16 Ibf-ft} (4.2 kgf-m, 30 Ibf-ft)

2. Clean the O-ring groove and mating surface with
the engine oil galiery cap.

3. Install the engine oi! galiery cap with new O-rings
(C), then install the harness bracket.
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Gil Jet Replacement

1. Remove the ofl pump {ses page 8-15}.
2. Remnove the bafile plate (see step & on page 7-14),

3. Remove the oil jet bolts (A}, then remove the oil jets
{B).

o T
5 8,
m ‘ 3 % 0.75 mm
el kgf-m, 12 Ibf-ft)

4. Carefully install the ol jets, and tighten the oil jet
bolts,

5. Instali the baffle plaie {see step 26 on page 7-29).

8. install the oit pump {(see page 8-21).

Qil Jet Inspection

1. Remove the oil jet (see page 8-13], and inspect it as
follows.

« Make sure that a 1.2 mm {0.05 in.) diameter drill
will go through the nozzle hole (A) (1.31 mm
{0.052 in.} diameter).

* Insert the other end of a 3.7 mm (0.15 in.) drill
into the oil intake (3.8 mm (0.15 in.) diamseter).
Make sure the check ball {B) moves smoothly and
has a stroke of about 2.0 mm (0.079 in.}.

+ Check the oil iet operation with an air nozzle. It
should take at least 380 kPa (3.9 kgf/fcm’, 55 psi)
to unseat the check ball.

NOTE: Replace the oil jet assembly, if the nozzle is
damaged or bent.

1.21 mm {0.052 in.)

2. Carefully install the oil jet. The mounting torque is
critical.

Specified Torque: 16 N-m {1.6 kgf-m, 12 Ibf-ft)



Engine Lubrication

Cil Pump Overhaul
Exploded View
8 x 1.25
27 N-m (2.8 kgf-m, 20 Ikf-ft)
Apply new engine oil to the bolt threads.
6 x 1.0 mm
12 N-m
S ? (1.2 kgi-m, 8.7 Ibf-ft)
g [
10 x 1.25 mm
44 N-m

{4.5 kgf-m, 33 Ibf-ft}
Apply new engins oil
to the bolt threads. OiL PUMP

SPROCKET :
PUMP HOUSING

6x 1.0 mm

12 N-m
{1.2 kgf-m, 8.7 Ibf.f2)

/ SPRING

SEALING BOLT
39N-m
{4.0 kgf-m, 29 Ibf.ft)

8-14

a)
o

DOWEL PIN

UPPER EALANCER
SHAFT HOLDER

REAR BALANCER
SHAFT

FRONT BLANCER
SHAFT

BALANCER SHAFT
BEARINGS

INNER ROTOR /

OUTERROTOR

RELIEF VALVE
Valve must slide freely
in housing bore.

Replace the oil pump 8 -
as assembly if scored. b

. E
DOWEL PIN LOWER BALANCER

SHAFT HOLDER



Qil Pump Remaovail 5. Align the holes on the lock {A) and the oil pump

chain auto-tensioner (B}, then insert a 3.0 mm

1. Turn the crankshaft pulley so its top dead center {0.12 in.} diameter pin (C) into the holes. Turn the
{FDCY mark {A) lines up with the pointer (B). crankshaft clockwise to secure the pin.

NOTE: Check the ail pump chain auto-tensioner
cam position. If the position is not aligned, setthe
first cam to the first edge of the rack.

2. Ramove the oil pan {see page 7-11].

3. To hold the rear balancer shaft, insert a 6 mm long
pin punch {A) (Snap-on PPCT08LA or equivalent) 6. Loosen the oil pump sprocket mounting bolt (A).
into the maintenance hole in the balancer shaft
holder and through the rear balancer shaft.

4. Turn the crankshaft counterciockwise to compress
the oil pump chain auto-tensioner.

(cont'd)
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Engine Lubrication

Oil Pump Overhaul (cont’d}

7. Remove the oil pump sprocket (A} and the oil pump
(B), then remove the cil pump chain auto-tensioner

8-16

Oil Pump Inspection

1. Remove the pump housing.

2. Align the inner rotor tooth (A} with the mark {B) on
the outer rotor, then check the inner-to-outer rotor
radial clearance between the inner rotor and the
outer rotor. If the inner-to-outer rotor radial
clearance exceeds the service limit, replace the oil
pump.

Inner Rotor-to-Outer Rotor Radial Clearance

Standard {(New): 0.05—0.15 mm
{0.0020—0.00592 in.)

Service Limit:  0.19 mm {0.0075 in.}




3. Check the pump housing-to-rotor axial clearance
between the rotor (A) and the pump housing (B). if
the purnp housing-to-rotor axiat clearance exceeds
the service Himit, replace the oil pump.

Pump Housing-to-Rotor Axial Clearance

Standard {New}: 8.035—0.070 mm
{0.0074—0.0028 in.}

Service Limit:  0.12 mm {0.005 in.}

4. Check the pump housing-to-outer rotor radial
clegrance between the cuter rotor (A) and the
pump housing (Bl. If the pump housing-to-outer
rotor radiat clearance exceeds the service limit,
replace the ol pump.

Pump Housing-to-Outer Rotor Radial Clearance

Standard {(New}: 0.150—30.210 mm
{0.6059--0.0082 in.}

Service Limit:  0.23 mm {0.008 in.)

Balancer Shaft Inspection

1. Seat the balancer shaft by pushing it away from the
oil pump sprocket end of the ail pump.

2. Zero the dial indicator against the end of the
balancer shaft, then push the balancer shaft back
and forth and read the end play.

Balancer Shaft End Play

Front Balancer Shaft:

Standard (New): 0.063—0.108 mm
{0.0025—0.0043 in.)

Service Limit: .14 mm (0.006 in.}

{cont’d)
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Engine Lubrication

Oil Pump Overhaul {(cont’d)

4. Remove the upper balancer shaft holder (with 5. Measure the inner diameter of the No. 1 bearing for
bearings} {A) and the baffle plates (B}, then remove the front balancer shaft hole and the rear balancer
the front balancer shaft {C) and the rear balancer shaft hole.
shaft (D).

Bearing Inner Diameter

Front:

Standard {New}: 20.000—20.020 mm
{0.7874—0.7882 in.)

Service Limit:  20.03 mim (0.798 in.}

Rear:

Standard (New): 24.000—24.020 mm
{0.9449—0.9457 in.}

Service Limit:  24.03 mim {0,946 in.)

Front

Rear
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http://20.0e0-20.020

6. Measure the diameters of the No. 1 journals on the
front batancer shaft and the rear balancer shaft.

Journal Diameter

Front:

Standard (New): 19.938—19.950 mm
{0.7850—0.7854 in.}

Service Limit: 19.92 mm (0.784 in.}

Reai:

Standard {(New): 23.938—23.950 mm
{0.9424—0.8429 in.)

Service Limit:  23.92 mm (0.942 in.)

Front

Rear

7. Clean both balancer shaft No. 2 journals and the

bearing halves with a clean shop towel, then place
both balancer shafts into the balancer holder.

. Place one strip of plastigage across each No. 2

Jjournal.

. Reinstall the bearings and the upper balancer shaft

holder, then tighten the bolts.

NOTE: Do not rotate the balancer shafts during
inspection.

6% 1.0mm 27 N-m
12 N-m {2.8 kgf-m,
(4.2 kgt-m, 20 Ibf:H)
8.7 Ibf-fr)
{cont’d)

8-19



Engine Lubrication

Oil Pump Overhaul {cont’d}

10. Remove the upper balancer shaft holder and the 12. Apply new engine oil to the threads of the 8 mm
bearings again, and measure the widest part with bolts {A).
the plastigage. If balancer shaft No. 2 journal oil
clearance is out-of-tolerance, install new bearings,
and recheck. If it is still out-of-tolerance, replace the
balancer shafts.

No. 2 Journal Cil Clearance

Standard {(New): 0.060—0.120 mm € x 1.25 mm
{0.0024—0.0047 in.) 27
Service Limit:  0.15 mnn (0.006 in.} ?2)( l;llf?nmm P (26 'bfgt‘]mr
(1.2 kgf-m, ; n- c
8.7 Ibi-ft) A Replace.

.

13. Install the upper balancer shaft holder (B) with a
new Q-ring (C).

11. Align the punch mark on the rear balancer shaft in
the center of the two punch marks on the frant 14. Install the pump housing.
balancer shaft, then install the balancer shafts on
the lower balancer shaft holder.

1.2 kgf-m,
8.7 Ibf-ft)
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Oit Pump instaliation

1. Make sure the No. 1 piston {op dead center {TDC)
mark (A} lines up with the pointer (B).

=]

2
£

2. Align the dowel pin {A) on the rear balancer shaft
with the mark {B} on the oil pump.

3. To hold the rear balancer shaft, insert a 6 mm long

piri punch (A} (Snap-on PPC168LA or equivalent)
into the maintenance hole in the balancer shaft
holder and through the rear balancer shaft.

4. Turn the plate {A) counterclockwise, to release the

lock, then push the cil pump chain auto-tensioner
arm (B}, and set the first cam {C} to the first edge of
the rack (D), Insert a 3.0 mm (0.12 in.} diameter pin
(E) into the hole {F).

NOTE: lf the chain tensioner is not set up as
described, the tensioner will become damaged.

{cont’d}
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Engine Lubrication

Oil Pump Overhaul {cont’d)

5. Install the oil pump chain auto-tensioner (A).

10 x 1.25 mm
44 N-m

Oil Pump Chain Inspection

1. Remove the oil pan {see page 7-11}.

2. Measure the oil pump chain auto-tensioner rod
length. {f the length is over the service limit, replace
the oil pump chain {see page 8-23).

{4.5 kaf-m,
33 ibf-ft} Oil Pump Chain Auto-Tensioner Rod Length
/ Servige Limit: 13 mm (.51 in.)

6x 1.0 mm
12 N-m
1.2 k?f-m.
8.7 lbf-f1}

10 x 1.25 mm {2.2 kgf-m, 16 ibf-ft}
44 N.m (4.5 kgi-m, 33 Ibf-ft

6. Apply new engine oil to the threads of the oil pump
mounting bolts {B) and the oil pump sprocket
mounting bolt {C), then Loosely install the oil pump
(D} with a new O-ring (E), then instali the oil pump
sprocket {F}.

3. Install the oil pan (see page 7-31).

7. Tighten the oii pump mounting bolts and the oil
pump sprocket mounting bolt.

8. Remove the 6 mm pin punch (G}.

9. Remove the 3.0 mm {0.12 in.} diameter pin (A) from
the oil pump chain auto-tensioner.

10. Install the oil pan {see page 7-31).
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Oii Pump Chain Replacement

NOTE: Keep the oil pump chain away from magnetic
fields.

Removal
1. Remowve the drive belt {see page 4-30).
2. Remova the oil pan {see page 7-11).

3. Support the enging with a jack and a wood block
under the edge of the engine block.

NOTE: Do not hit the oif pump and baffle plate
when placing the jack on the edge of the engine
block.

4. Remove tha cam chain:

« All models except PZEY (sae page 6-13)
« PZEV maodel (see page 6-62)

5. Loosely install the crankshaft puiley.

8. To hold the rear balancer shaft, insert a 6 mm long
pin punch (A} {Snap-on PPC108LA or equivalent)
intc the maintenance hole in the balancer shaft
holder and through the rear halancer shaft.

7. Turn the crankshaft counterciockwise 1o compress
the ol pump chain aute-tensionsr.

8. Remuove the crankshaft pulley.

9. Align the holes on the lock (A) and the oil pump
chain auto-tensioner {B), then insert a 3.0 mm
(0,12 in.) diameter pin (C) into the holes. Turn the
crankshaft clockwise to secure the pin.

NOTE: Check the oil pump chain auto-tensioner
cam positicn is not aligned, set the first cam to the
first edge of the rock.

{cont’d)
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Engine Lubrication

Qil Pump Chain Replacement {(cont’'d)

11. Loosen the lower cil pump chain auto-tensioner
bolt {A), then remove the upper oil pump chain
auto-tensioner boit (B}, then turn the oil pump
chain auto-tensioner clockwise (C).

12. Remove the oil pump sprocket (A} and the cil pump
chain guide {B).

13. Remove the il pump chain (C).

8-24

Installation

1. Setthe crankshaft to top dead center (TDC). Align
the TDC mark (A) on the crankshaft sprocket with
the pointer {B) on the engine block.

2. Install the oil pump chain on the crankshaft
sprocket with the coloraed link plate {A) aligned with
the TDC mark (B} on the crankshaft sprockst.

3. Check the auto-tensioner cam position. if the
position is not aligned, set the first cam to the first
edge of the rack {see step 4 on page 8-21).



4, Setthe oil pump chain on the oif pump chain
sprocket {A) with the punch mark (B} aligned with
the center of the colorad link plates (C), then install
the oil pump chain sprocket to the oif pump.

= " 8% 1.25 mm
F é@ / 27 Nom
AN % (2.2 kgf-m,

15 ibf-tt}

Sy ﬂlt-T___E
i / 10 x 1.25 mm

44 N-m

A (45 kgfm,

1 33 Ibf-ft}

B, To hold the rear halancer shafl, insert a pin driver
{D} {Snap-on PPCIGBLA or equivalent) into the
maintenance hole in the balancer shaft hoider and
through the rear balancer shafi.

&. Apply new engine oii 1o the threads of the oil pump
sprocke! mounting bolt {E}, then install the oil
pump sprockst mounting bolf and oil pump chain
guide (F).

7.

8.

10,

1.

12.

Turn the cil pump chain auto-tensioner (A)
counterclockwise, then install the upper oil pump
chain auto-tensioner boit (B}, and tighten the lowar
oil pump chain auto-tensioner bolt (C).

B

6x1.0mm

T2 N-m

(1.2 kgf-m, 8.7 Ihf-f)

Remove the 3.0 mm (¢.12 in.} diameter pin (A) from
the oil pump chain auto-fensioner.

. Instali the cam chain:

= All models except PZEV {see page 6-15)
» PZEV model (see page 6-64)

Remove the wood block and the jack.
Install the oil pan {see page 7-31).

Instali the drive belt {see page 4-30).
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