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Fig. 1. Identifying Special Tools

Courtesy of AMERICAN HONDA MOTOR CO., INC.

COMPONENT LOCATION INDEX
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Fig. 2. Identifying Engine Block Component L ocation (1 Of 2)

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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Fig. 3: Identifying Engine Block Component L ocation (2 Of 2)
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Courtesy of AMERICAN HONDA MOTOR CO., INC.
CONNECTING ROD AND CRANKSHAFT END PLAY INSPECTION

1. Remove the cam chain (S8&M CHAIN REMOVAL ).

2. Measure the connecting rod end play with a fegdeige between the
connecting rod and crankshatft.

Connecting Rod End Play
Standard (New): 0.15-0.30 mm (0.006-0.012in.)

Service Limit: 0.40 mm (0.016in.)
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G03680490

Fig. 4: M easuring Connecting Rod End Play With Feeler Gauge
Courtesy of AMERICAN HONDA MOTOR CO., INC.

. If the connecting rod end play is outtoferance, install a new connecting r
and recheck. If it is still out-of-tolerance, reggathe crankshaft (see
CRANKSHAFT AND PISTON REMOVAL ).

. Push the crankshatft firmly away from the dialioadlor, and zero the dial
against the end of the crankshatft. Then pull tha@kshaft firmly back toward
the indicator; the dial reading should not excdedgervice limit.

Crankshaft End Play
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Standard (New): 0.10-0.35 mm (0.004-0.014 in.)
Service Limit: 0.45mm (0.018in.)

G03680491

Fig. 5. Checking Crankshaft End Play
Courtesy of AMERICAN HONDA MOTOR CO., INC.

5. If end play is excessive, replace the thrust weshnd recheck. If it is still out-
of-tolerance, replace the crankshaft (S6ANKSHAFT AND PISTON
REMOVAL ).

CRANKSHAFT MAIN BEARING REPLACEMENT

MAIN BEARING CLEARANCE INSPECTION

1. Remove the main bearing cap and bearing halves.
2. Clean each main journal and bearing half witkeart shop towel.
3. Place one strip of plastigage across each maimgdu
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4. Reinstall the bearings and caps, then torquédtis to 25 N.m (2.5 kgf.m, 18
Ibf.ft) +60°.

NOTE: Do not rotate the crankshaft during inspection.

5. Remove the caps and bearings again, and measuwedest part of the
plastigage.

Main Bearing-to-Journal Oil Clearance

No. 1, 4 Journals:

Standard (New): 0.014-0.032 mm (0.0006-0.0013 in.)

Service Limit: 0.045 mm (0.0018in.)

No. 2, 3 Journals. Standard (New): 0.020-0.038 mm (0.0008-0.0015 in.)
Service Limit: 0.050 mm (0.0020in.)
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Fig. 6: Measuring Widest Part Of Plastigage
Courtesy of AMERICAN HONDA MOTOR CO., INC.

6. If the plastigage measures too wide or too narremove the upper half of tl
bearing. Install a new, complete bearing with thme color code(s), and
recheck the clearance. Do not file, shim, or scthpebearings or the caps to
adjust clearance.

7. If the plastigage shows the clearance is stilbrrect, try the next larger or
smaller bearing (the color listed above or beloat thne), and check again. If
the proper clearance cannot be obtained by usegpbropriate larger or
smaller bearings, replace the crankshaft and atart

MAIN BEARING SELECTION

Crankshaft Bore Code L ocation

1. Letters have been stamped on the end of the @bpick as a code for the size
of each of the four main journal bores. Write dawa crank bore codes. If y
can't read the codes because of accumulated didast, do not scrub the
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with a wire brush or scraper. Clean them only sihvent or detergent.

No. 1 BORE
(PULLEY END)

No. 4 BORE
(MOTOR END)

G03680493

Fig. 7: Identifying Engine Block Code

Courtesy of AMERICAN HONDA MOTOR CO., INC.

Main Journal Code L ocations

2. The main journal codes are stamped on the Mehl
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No. 1 JOURNAL No. 4 JOURNAL
G03680494

Fig. 8: Identifying Main Journal Code L ocations
Courtesy of AMERICAN HONDA MOTOR CO., INC.

3. Use the crank bore codes and crank journal codeslect the appropriate
replacement bearings from the following tal
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NOTE: o Color code is on the edge of the bearing.
e When using bearing halves of different colors, it
does not matter which color is used in the top or
bottom.
Crank
bore » Larger crank bore
code
Main A B C D E F
j I
L%l:jr: a » Smaller bearing (Thicker)
PUR/ YEL/ GRN/
1 PUR | ve, " | YEL | grn | GRN | BrN
PUR/ YEL/ GRN/
2 vEL  YEL | Grn | GRN | gry' | BRN
YEL/ GRN/ BRN/
3 YEL GRN GRN BRN BRN BLK
YEL/ GRN/ | BRN/
4 GRN | GRN | gpny | BRN | gk | BLK
GRN/ BRN/ BLK/
5 GRN ' pon’ | BRN BLK BLK BLU
GRN/ BRN/ BLK/
6 BRN | BRN gLk | BLK | BLU BLU
v A\
Smaller Smaller
main bearing
journal (Thicker)
PUR: Purple YEL: Yellow GRN: Green
BRN: Brown BLK: Black BLU: Blue

G03680495
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Fig. 9: Color Code Table

Courtesy of AMERICAN HONDA MOTOR CO., INC.

CONNECTING ROD BEARING REPLACEMENT

ROD BEARING CLEARANCE INSPECTION

1.
2. Clean the crankshaft rod journal and bearing\wal a clean shop towel.
3.

4. Reinstall the bearing half and cap, and torgeddtit to 9.8 N.m (1.0 kgf.m,

Remove the connecting rod cap and bearing half.

Place plastigage across the rod journal.

7.2 Ibf.ft) +90°.
NOTE: Do not rotate the crankshaft during inspection.

Remove the rod cap and bearing half and measeamitiest part of the
plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance

Standard (New): 0.020-0.038 mm (0.0008-0.0015in.)
Service Limit: 0.050 mm (0.0020in.)
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Fig. 10: Measuring Widest Part Of Plastigage
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

6. If the plastigage measures too wide or too narremove the upper half of tl
bearing, install a new, complete bearing with thme color code(s), and
recheck the clearance. Do not file, shim, or scthpéearings or the caps to
adjust clearance.

7. If the plastigage shows the clearance is stilbrrect, try the next larger or
smaller bearing (the color listed above or beloat time), and check clearance
again. If the proper clearance cannot be obtaiyagsing the appropriate
larger or smaller bearing, replace the crankshadtsart over.

ROD BEARING SELECTION

1. Inspect each connectina rod for cracks and heaadatr
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Connecting Rod Big End Bore Code L ocation

2. Each rod has a tolerance range from 0 to 0.024®0009 in.), and in
0.006 mm (0.0002 in.) increments, depending orsike of its big end bore.
It's then stamped with a number (1, 2,3, or 4)dating the range. You may
find any combination of numbers in any engine, f(tie# number is stamped
on the bearing cap, the other half on the rod).

If you cannot read the code because of an accuionilat oil and varnish, do
not scrub them with a wire brush or scraper. Clbam only with solvent or
detergen
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Fig. 11. Identifying Connecting Rod Big End Bor e Code L ocation

Courtesy of AMERICAN HONDA MOTOR CO., INC.

Connecting Rod Journal Code L ocation

3. The connecting rod journal codes are stampdt@io. 1 web
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No. 1 JOURNAL No. 3 JOURNAL
G03680498

Fig. 12: Identifying Connecting Rod Journal Code L ocation
Courtesy of AMERICAN HONDA MOTOR CO., INC.

4. Use the big end bore codes and rod journal clmdeslect appropriate
replacement bearings from the following table.

NOTE: Color codeis on the edge of the bearing.
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Big end P Larger big end bore
bore
code
Rod 1 2 3 4
journal . ]
code ——— P Smaller bearing (Thicker)
A RED PUR YEL GRN
B PUR YEL GRN BRN
C YEL GRN BRN BLK
D GRN BRN BLK BLU
\ 4 Y
Smaller Smaller
rod bearing
journal (Thicker)
RED: Red PUR: Purple YEL: Yellow
GRN: Green BRN: Brown BLK: Black
BLU: Blue
G03680499

Fig. 13. Color Code Table
Courtesy of AMERICAN HONDA MOTOR CO., INC.

OIL PAN REMOVAL

1. Raise the vehicle on the hoist to full height.
2. Remove the splash shield (see step 2ENMGINE ASSEMBLY ).
3. Drain the engine oil (sdeNGINE OIL REPLACEMENT ).

4. With A/C model: Remove the water puAc compressor belt (see step 1
ENGINE ASSEMBLY ).
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5. With A/C model: Remove the A/C compressor withdistonnecting the A/C
hoses (see step 31 BNGINE ASSEMBLY ).

6. 2000-2003 models: Remove the engine oil coolpaby hoses.
7. Remove the oil par
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G03680500

Fig. 14: Removing Oil Pan
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Courtesy of AMERICAN HONDA MOTOR CO., INC.
CRANKSHAFT AND PISTON REMOVAL

1. Remove the engine assembly (E&GINE REMOVAL ).
2. Remove the transmission:
e Manual transmission (M/T) (sé¢ ANUAL TRANSMISSION )
e Continuously variable transmission (CVT) (SERANSM | SSION
REMOVAL )
3. Remove the cylinder head (S8¥LINDER HEAD REMOVAL ).
Remove the cam chain (S8&M CHAIN REMOVAL ).

5. If you can feel a ridge of metal or hard carboouad the top of each cylinder,
remove it with a ridge reamer (A). Follow the reammanufacturer's
instructions. If the ridge is not removed, it manthge the piston as it is
pushed out

B
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G03680501

Fig. 15: Removing Ridge Of Metal Or Hard Carbon Around Top Of

Cylinder
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

6. Remove the main bearing cap bolts. To prevenpage, unscrew the bolts in
sequence 1/3 turn at a time; repeat the sequenic@lubolts are loosenel
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G03680502

Fig. 16: Removing Main Bearing Cap Bolts
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

7. Remove the main bearing cap. Keep all bearingsdar.

8. Remove the connecting rod bearing caps/bearegy all caps/bearings in
order.

9. Lift the crankshaft out of the engine, being @alreot to damage the journals.
10. Use the wooden handle of a hammer (A) to drivetloeifpiston (B)
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B

G03680503

Fig. 17: Sliding Piston In Cylinder Block
Courtesy of AMERICAN HONDA MOTOR CO., INC.

11. Reinstall the connecting rod bearings and ctps@moving each
piston/connecting rod assembly.

12. To avoid mix-up on reassembly, mark each pistomecting rod assembly
with its cylinder number.

NOTE: The existing number on the connecting rod does not
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indicate its position in the engine, it indicates the rod
bore size.

CRANKSHAFT INSPECTION

OUT-OF-ROUND AND TAPER

1.

w

Remove the crankshaft from the engine block GRANKSHAFT AND
PISTON REMOVAL ).

Clean the crankshaft oil passages with pipe elesaor a suitable brush.

Check the keyway and threads.

Measure out-ofeund at the middle of each rod and main journdio places
The difference between measurements on each joomnstl not be more than

the service limit.

Journal Out-of-Round

Standard (New): 0.0040 mm (0.00016 in.) max.
Service Limit: 0.010 mm (0.0004 in.)
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Fig. 18: Measuring Out-Of-Round At Middle And Main Journal

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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5. Measure taper at the edge of each rod and maingb The difference
between measurements on each journal must not ketiven the service lim

Journal Taper
Standard (New): 0.0025 mm (0.000098 in.) max.
Service Limit: 0.006 mm (0.0002in.)

STRAIGHTNESS

6. Place the engine block on the surface plate.

7. Clean and install the bearings on the No. 1Nmd4 journal of the engine
block.

8. Lower the crankshaft into the engine block.

9. Measure the runout on all of the main journBlstate the crankshaft two
complete revolutions. The difference between meamsants on each journal
must not be more than the service limit.

Crankshaft Total Runout
Standard (New): 0.03 mm (0.001 in.) max.
Service Limit: 0.04 mm (0.002in.)
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G03680505

Fig. 19: Measuring Runout Of Main Journals
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

BLOCK AND PISTON INSPECTION

1. Remove the piston from the engine block GEBANKSHAFT AND
PISTON REMOVAL ).

2. Check the piston for distortion or cracks.

3. Measure the piston diameter at a point 11 mmif0)4rom the bottom of the
skirt.

Piston Diameter
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Standard (New): 71.977-71.995 mm (2.8337-2.8344 in.)
Service Limit: 71.97 mm (2.8331in.)
Oversize Piston Diameter

0.25: 72.227-72.245 mm (2.8436-2.8443 in.)
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IO

G03680506
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Fig. 20: Measuring Piston Diameter
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

. Measure wear and taper in direction X and Y adHevels in each cylinder as
shown. If measurements in any cylinder are beybrdt/ersize bore service
limit, replace the engine block. If the engine lldl@sto be rebored, refer to
step 6 after reboring.

Cylinder Bore Size

Standard (New): 72.000-72.020 mm (2.8346-2.8354 in.)
Service Limit: 72.07 mm (2.837in.)

Oversize

0.25: 72.250-72.270 mm (2.8445-2.8453 in.)

Reboring Limit: 0.25 mm (0.010 in.) max.

Bore Taper

Limit: (Difference between first and third measurement) 0.05 mm (0.002
in.)
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6 mm (0.2in.)
X First Measurement
- Second Measurement
+ Z~ 7 Third Measurement
6?nm {0.21in.)

G03680507

Fig. 21: Measuring Cylinder Bore Size
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

5. Scored or scratched cylinder bores must be h
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6. Check the top of the engine block for warpageaddee along the edges and
across the center as shown.

Engine Block War page
Standard (New): 0.07 mm (0.003 in.) max.
Service Limit: 0.10 mm (0.004 in.)
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Fig. 22: Checking Engine Block For Warpage
Courtesy of AMERICAN HONDA MOTOR CO., INC.
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7. Calculate the difference between the cylindeelbameter and the piston
diameter. If the clearance is near or exceedsdhace limit, inspect the pistc
and engine block for excessive wear.

Piston-to-Cylinder Bore Clearance
Standard (New): 0.005-0.043 mm (0.0002-0.0017 in.)
Service Limit: 0.05 mm (0.002in.)

- | SERVICE LIMIT
0.05 mm {0.002 in.}

C—|

—

—

G 03680509
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Fig. 23: Identifying Piston-To-Cylinder Bore Clearance

Courtesy of AMERICAN HONDA MOTOR CO., INC.

CYLINDER BORE HONING

Only a scored or scratched cylinder bore must imeto

1. Measure the cylinder bores (¥8leOCK AND PISTON INSPECTION ). If

the engine block is to be reused, hone the cylsdrad re-measure the bores.

2. Hone the cylinder bores with honing oil and a&f{#00 grit) stone in a 60

degree cross-hatch pattern (A).

Use only arigid hone with 400 grit or finer stone such
as Sunnen, Ammco, or equivalent. Do not use stones

that are worn or broken.

NOTE:

QAR
.v.%......?

60 °

\
b
LA AT

e .“wmm““wmw%
XL ?v?.....w.
LS
R REARRANXY
XX
RN ow
L OB
GRS

%.“”““““"““““.
KK AR
0 ARREXRRRNER
AR
R0
RN
RN
AR
AR COXRS

XXX .:“..w“““
RRRSEEERRAK

G03680510

Fig. 24: Identifying Rigid Hone Angle
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Courtesy of AMERICAN HONDA MOTOR CO., INC.

3. When honing is complete, thoroughly clean tharenglock of all metal
particles. Wash the cylinder bores with hot soapyew then dry and oil them
immediately to prevent rusting. Never use solvintjll only redistribute the
grit on the cylinder walls.

4. If scoring or scratches are still present indplender bores after honing to the
service limit, rebore the engine block. Some Iligttical scoring and
scratching is acceptable if it is not deep enowgtatch your fingernail and
does not run the full length of the bore.

PISTON, PIN, AND CONNECTING ROD REPLACEMENT

DISASSEMBLY

1. Remove the piston from the engine block GERANKSHAFT AND
PISTON REMOVAL ).

2. Apply new engine oil to the piston pin snap ring3, @nd turn them in the rir
grooves until the end gaps are lined up with tHeuts in the piston pin bores

(B).

NOTE: Take care not to damage the ring grooves.
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G03680511

Fig. 25: Applying Engine Oil To Piston Pin Snap Rings
Courtesy of AMERICAN HONDA MOTOR CO., INC.

3. Remove both snap rings (A). Start at the cutodheé piston pin bore. Remove
the snap rings carefully so they do not go flyinget lost. Wear eye
protection.
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G03680512

Fig. 26: Removing Snap Rings

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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4. Heat the piston and connecting rod assembly @atalb8°F (70°C), then
remove the piston pin.

G03680513

Fig. 27: Applying Heat Piston And Connecting Rod Assembly
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

INSPECTION

NOTE: Inspect the piston, piston pin and connecting rod when
they are at room temperature.

1. Measure the diameter of the piston pin.

Piston Pin Diameter
Standard (New): 16.961 - 16.965 mm (0.6678-0.6679 in.)

Service Limit: 16.953 mm (0.6674 in.)
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G03680514

Fig. 28: Measuring Piston Pin Diameter
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

2. Zero the dial indicator to the piston pin diame
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G03680515

Fig. 29: Identifying Zero Dial Indicator To Piston Pin Diameter

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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3. Check the difference between the piston pin dianmend piston pin hole
diameter in the piston.

Piston Pin-to-Piston Clearance

Standard (New): -0.0050 to +0.0020 mm (-0.00020 to +0.00008 in.)
Service Limit: 0.006 mm (0.0002in.)
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G03680516

Fig. 30: Checking Piston Pin-To-Piston Clearance

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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4. Measure the piston pin-to-connecting rod cleaganc
Piston Pin-to-Connecting Rod Clearance
Standard (New): 0.016-0.033 mm (0.0006-0.0013in.)
Service Limit: 0.038 mm (0.00151in.)

G03680517

Fig. 31: Measuring Piston Pin-To-Connecting Rod Clear ance
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Courtesy of AMERICAN HONDA MOTOR CO., INC.

REASSEMBLY

1. Install a piston pin snap ring (A) only on onéesi

G03680518

Fig. 32: Installing Piston Pin Snap Ring
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Courtesy of AMERICAN HONDA MOTOR CO., INC.

2. Coat the piston pin bore in the piston, the borthe connecting rod, and the
piston pin with new engine oil.

3. Heat the piston to about 158°F (70°C).

G03680519

Fig. 33: Applying Heat To Piston
Courtesy of AMERICAN HONDA MOTOR CO., INC.

4. Install the piston pin (A). Assemble the pist&) &nd connecting rod (C) with
the embossed marks (D) on the same ¢
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G03680520

Fig. 34: Assembling Piston And Connecting Rod With Embossed Marks
Courtesy of AMERICAN HONDA MOTOR CO,, INC.
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5. Install the remaining snap ring (E).
PISTON RING REPLACEMENT
1. Remove the piston from the engine block GERANKSHAFT AND

PISTON REMOVAL ).
2. Using a ring expander (A), remove the old pistogsi (B).
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G03680521

Fig. 35: Removing Piston Rings With Ring Expander
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

3. Clean all ring grooves thoroughly with a squao&daroken ring or ring
groove cleaner with a blade to fit the piston gesv

e The top ring groove is 1.0 mm (0.04 in.) wi
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e The 2nd ring groove is 1.2 mm (0.05 in.) wide.
e The oil ring groove is 2.0 mm (0.08 in.) wide.
o File down a blade if necessary.

Do not use a wire brush to clean the ring groogesut the ring grooves
deeper with the cleaning tools.

NOTE: If the piston is to be separated from the connecting rod,
do not install new rings yet.

4. Using a piston, push a new ring (A) into the mgtér bore 15-20 mm (0.6-0.8
in.) from the bottom
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15—20 mm
{0.6—0.8in.)

G03680522

Fig. 36: Identifying Piston Ring Clearance
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

5. Measure the piston ring end-gap (B) with a fegharge:

o If the gap is too small, check to see if you hdeegroper rings for your
engine.
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o If the gap is too large, recheck the cylinder bdieaneter against the wear
limits (seeBLOCK AND PISTON INSPECTION ). If the bore is over
the service limit, the engine block must be rebored

Piston Ring End-Gap

Top Ring:

Standard (New): 0.15-0.30 mm (0.006-0.012in.)
Service Limit: 0.50 mm (0.020in.)

Second Ring:

Standard (New): 0.35-0.50 mm (0.014-0.020in.)
Service Limit: 0.70 mm (0.028 in.)

Oil Ring:

Standard (New): 0.20-0.70 mm (0.008-0.028 in.)
Service Limit: 0.80 mm (0.031in.)

. Install the rings as shown. The top ring (A) hdskt mark and the second ri
(B) has a 2R mark. The manufacturing marks (C) rhadtacing upwarc
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Piston Ring Dimensions:

- Top Ring (Standard):
T B A:2.3 mm (0.09in.)

B: 1.0 mm {0.04 in.)

Second Ring (Standard):
A:3.0mm {0.12 in.)
A B: 1.2 mm (0.05 in.)

G03680523

Fig. 37: Installing Rings With Manufacturing Marks
Courtesy of AMERICAN HONDA MOTOR CO., INC.
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7. Rotate the rings in their grooves to make sueg tto not bind.
8. 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

G03680524

Fig. 38: Positioning Ring End Gaps
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

9. After installing a new set of rings, measurerithg-to-groove clearances:
Top Ring Clearance
Standard (New): 0.055-0.080 mm (0.0022-0.0031in.)
Service Limit: 0.15 mm (0.006 in.)
Second Ring Clearance
Standard (New): 0.030-0.055 mm (0.0012-0.0022 in.)
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Service Limit: 0.13 mm (0.005in.)

G03680525

Fig. 39: Measuring Ring-To-Groove Clearances
Courtesy of AMERICAN HONDA MOTOR CO., INC.

PISTON INSTALLATION

IF THE CRANKSHAFT ISALREADY INSTALLED

1. Set the crankshaft to bottom dead center (BDCihi® cylinder you are
installing the piston in.

2. Apply new engine oil to the piston, inside of tireg compressor, and cylinder
bore.

3. Attach the ring compressor to the piston conngatbd assembly, and check
that the bearing is securely in place.

4. Position the piston/connecting rod assembly wigharrow (A) facing the
timing belt side of the engin
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G03680526

Fig. 40: Identifying Piston Arrow Mark
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

5. Position the piston/connecting rod assembly enaylinder, and tap it in using
the wooden handle of a hammer (A). Maintain dowmlifarce on the ring
comboressor (B) to prevent the rinas from expantefore enterina th
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cylinder bore.

G03680527

Fig. 41. Positioning Piston/Connecting Rod Assembly In Cylinder
Courtesy of AMERICAN HONDA MOTOR CO., INC.

6. Stop after the ring compressor pops free, andkctiee connecting rod-to-
crank journal alignment before pushing the pistun place.

7. Check the connecting rod bearing clearance Watktigage (see
CONNECTING ROD BEARING REPLACEMENT ).

8. Inspect the connecting rod bolts ($8SPECT THE CONNECTING ROD

BOLTS).
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9. Apply engine oil to the bolt threads, then instaé rod caps with bearings.
Torgue the bolts to 9.8 N.m (1.0 kgf.m, 7.2 Ibf.ft)

10. Tighten the connecting rod bolts an additior@sl 9

NOTE: Remove the connecting rod bolt if you tightened it
beyond the specified angle, and go back to step 8 of the
procedure. Do not loosen it back to the specified angle.

G03680528
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Fig. 42: Identifying Connecting Rod Bolts Angle
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

IF THE CRANKSHAFT ISNOT INSTALLED

1. Remove the connecting rod caps. Check that therugis securely in place.

2. Apply new engine oil to the piston, inside of tivey compressor, and cylinder
bore, then attach the ring compressor to the pistmmecting rod assembly.

3. Position the arrow (A) facing the timing chain smiehe engine
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G03680529

Fig. 43: Identifying Piston Arrow Mark
Courtesy of AMERICAN HONDA MOTOR CO., INC.

4. Position the piston/connecting rod assembly enaylinder, and tap it in using
the wooden handle of a hammer (A). Maintain dowrmfarce on the rin
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compressor (B) to prevent the rings from expanteipre entering the
cylinder bore.

G03680530

Fig. 44. Positioning Piston/Connecting Rod Assembly In Cylinder
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

5. Position all pistons at top dead center (TDC).
CONNECTING ROD BOLT INSPECTION
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1. Measure the diameter of each connecting rod bgoiat A and point B
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?'ﬂ{'é"?:‘.) A ‘
| filliIY
15 mm 1

(0.59in.) B

G03680531
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Fig. 45: Measuring Diameter Of Connecting Rod Bolt
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

2. Calculate the difference in diameter betweentpdiand point B.
Point A-Point B = Differencein Diameter
Differencein Diameter:
Specification: 0-0.05 mm (0-0.002 in.)
3. If the difference in diameter is out of toleranaelace the connecting rod b
CRANKSHAFT INSTALLATION
Special Tools Required

e Driver 07749-0010000
¢ Driver attachment 07948-SB00101

1. Check the connecting rod bearing clearance Wastigage (see
CONNECTING ROD BEARING REPLACEMENT ).

2. Check the main bearing clearance with plastigageCRANKSHAFT
MAIN BEARING REPLACEMENT ).

3. Install the bearing halves in the engine bloalk eonnecting rods.
4. Apply new engine oil to the main bearings andledrings.

5. Hold the crankshaft so rod journal No. 1 is ginaup, and lower the
crankshatft into the engine block.

6. Install the thrust washers (A) on both edges ofNbe3 main bearing reces
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G03680532

Fig. 46: Installing Thrust Washers
Courtesy of AMERICAN HONDA MOTOR CO., INC.

7. Inspect the connecting rod bolts ($8BESPECT THE CONNECTING ROD
BOLTS).

8. Apply new engine oil to the threads of the cotingcrod bolts.

9. Seat the rod journal into connecting rod Nonstdll the connecting rod cap
and bolts finger-tight. Install the cap so the begarecess is on the same side
as the recess in the rod.

10. Rotate the crankshaft clockwise, and seat the gunto connecting rod No.
Install the connecting rod cap and bolts fingehitig

11. Rotate the crankshaft clockwise, and seat the gumto connecting rod No.
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Install the connecting rod cap and bolts fingehitig
12. Tighten the connecting rod bolts to 9.8 N.m ggom, 7.2 Ibf.ft).
13. Tighten the connecting rod bolts an additior@sl 9

NOTE: Remove the connecting rod bolt if you tightened it
beyond the specified angle, and go back to step 7 of the
procedure. Do not loosen it back to the specified angle.

G03680533
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Fig. 47: Identifying Connecting Rod Bolt Angle
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

14. Apply liquid gasket, P/N 08717-0004 or 08718-D(élong the broken line.

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




2006 Honda Insight

2000-06 ENGINE Engine Block - Insight

- T

OJ © p_(_)L
\

@

y
Do 0O
2N
1 ‘\ /) /
- ‘ ’/ /
@, )
||
Apply liguid gasket
alang the broken line,
G03680534

Fig. 48: Applying Liquid Gasket
Courtesy of AMERICAN HONDA MOTOR CO., INC.
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15. Put the main bearing cap on the engine block.
16. Apply new engine oil to the threads of the begqgap bolts.

17. Tighten the bearing cap bolts in sequence t8.85(2.5 kgf.m, 18 Ibf.ft).
Verify that all the bolts are torqued properly.

®

G03680535

Fig. 49: Tightening Bearing Cap Bolts I n Sequence
Courtesy of AMERICAN HONDA MOTOR CO., INC.

18. Tighten the bearing cap bolts an additional |
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60°

G03680536

Fig. 50: Identifying Bearing Cap Bolts Angle
Courtesy of AMERICAN HONDA MOTOR CO., INC.

19. Use the special tools to install a new oil sealv®the seal in until the speci
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tool bottoms on the engine block.

07749-0010000

07948-SB00101

G03680537

Fig. 51. Installing Oil Seal With Special Tools
Courtesy of AMERICAN HONDA MOTOR CO., INC.
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20. Install the cam chain (s€&AM CHAIN INSTALLATION ).

21. Install the cylinder head (sEAMSHAFT AND ROCKER ARM
INSTALLATION).

22. Install the transmission:
o Manual transmission (M/T) (sé@ ANUAL TRANSMISSION ).

o Continuously variable transmission (CVT) (SE@ANSM | SSION
INSTALLATION).

23. Install the engine assembly ($8GINE INSTALLATION ).

NOTE: Whenever any crankshaft or connecting rod bearing is
replaced, it is necessary after reassembly to run the
engine at idling speed until it reaches normal operating
temperature, then continue to run it for about 15
minutes.

OIL PAN INSTALLATION

1. Clean and dry the oil pan mating surfaces.

2. Apply liquid gasket P/N 08718-0001 to the endvark mating surface of the
oil pan (see step 8 AYLINDER HEAD ).

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

5 mm
(0.59 in.)

Apply liquid gasket
along the broken line.

G03680538

Fig. 52: Applying Liquid Gasket To Engine Block M ating Surface Of Oil
Pan
Courtesy of AMERICAN HONDA MOTOR CO,, INC.

3. Install the new oil pan gaskets (A) and a newr@-(B) on the oil pan, then
install the oil pan (C). Tighten the transmissi@u$ing mounting bolts (D
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12 x1.25 mm

64 N-m

(6.5 kgf-m, 47 Ibf-ft)
CVT:

12 x 1.25 mm

44 N'-m

{4.5 kgf-m, 33 Ibf.ft}

G03680539

Fig. 53: Installing Oil Pan Gaskets And O-Ring On QOil Pan And Torque
Specifications

Courtesy of AMERICAN HONDA MOTOR CO., INC.
. Tighten the bolts and nuts to the specified terqu
Specified Torque

8 x 1.25 mm:

22 N.m (2.2 kgf.m, 16 Ibf.ft)
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6x 1.0 mm:

12 N.m (1.2 kgf.m, 8.7 Ibf ft)

G03680540

Fig. 54: Tightening Bolts And Nuts

Courtesy of AMERICAN HONDA MOTOR CO., INC.
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5. 2000-2003 models: Install the engine oil coolgrdss hose.

6. With A/C model: Install the A/C compressor (stapsl7 orENGINE
ASSEMBLY ).

7. With A/C model: Install and adjust the water puf|& compressor belt (see
WATER PUMP-A/C COMPRESSOR BELT INSPECTION AND ).

8. Refill the engine with engine oil (SE&NGINE OIL REPLACEMENT ).
9. Install the splash shields (see step 2ENGINE ASSEMBLY ).

PULLEY END CRANKSHAFT OIL SEAL INSTALLATION - IN CAR

Special Tools Required
Driver 40 mm I.D. 07746-0030100

1. Clean and dry the crankshatft oil seal housing.

2. Apply a light coat of multipurpose grease to ¢henkshaft and to the lip of the
seal.

3. Using the seal driver, drive in the crankshdfseal until the driver bottoms
against the oil pump. When the seal is in pla@grclany excess grease off the
crankshaft and check that the oil seal lip is nsiodted.
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07746-0030100

G03680541

Fig. 55: Installing Crankshaft Oil Seal
Courtesy of AMERICAN HONDA MOTOR CO., INC.

TRANSMISSION END CRANKSHAFT OIL SEAL INSTALLATION - IN CAR

Special Tools Required

e Driver 07749-0010000
e Driver attachment 07948-SB00101

1. Clean and dry the crankshatft oil seal housing.
2. Apply a light coat of multipurpose grease to ¢henkshaft and to the lip of the

seal.
3. Using the special tools, drive in the cranksbdfseal until the driver bottoms
aadainst the enaine block. When the seal is in plde@n anv excess arease
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the crankshaft and check that the oil seal lipoisdistorted.

07749-0010000

07948-SB00101
G03680542

Fig. 56: Installing Crankshaft Oil Seal
Courtesy of AMERICAN HONDA MOTOR CO., INC.

COOLANT DRAIN BOLT INSTALLATION

NOTE: When installing the drain bolt, always use new washer.
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(8.5 kgf-m, 61 Ibf-ft)

G03680543

Fig. 57: Installing Drain Bolt

Courtesy of AMERICAN HONDA MOTOR CO., INC.
KNOCK SENSOR REPLACEMENT

1. Remove the throttle body (s€&lROTTLE BODY
REMOVAL/INSTALLATION).

2. Disconnect the knock sensor connector, then rertfev&nock senso
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31 N:m
(3.2 kgf-m, 23 Ibt.ft)

G03680544

Fig. 58: Disconnecting Knock Sensor Connector And Knock Sensor With
Torque Specifications

Courtesy of AMERICAN HONDA MOTOR CO., INC.

. Install the knock sensor.

. Install the throttle body (S@EHROTTLE BODY
REMOVAL/INSTALLATION).




