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OVERHAUL
HINT:

e  Thoroughly clean all parts to be assembled.

141MX-01

. Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
. Replace all gaskets, O-rings and oil seals with new parts.
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REMOVE CYLINDER BLOCK DRAIN COCK
SUB-ASSY AND WATER SEAL PLATE

Remove the 2 nuts and seal plate.

Remove the RH and LH drain unions.

INSPECT CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
moving the connecting rod back and forth.

Standard thrust clearance:

0.160 to 0.290 mm (0.0063 to 0.0138 in.)

Maximum thrust clearance: 0.35 mm (0.0138 in.)

If the thrust clearance is greater than the maximum, replace the
connecting rod assembly(s).
If necessary, replace the crankshaft.

Connecting rod thickness:
22.880 to 22.920 mm (0.9008 to 0.9024 in.)

INSPECT CONNECTING ROD OIL CLEARANCE
Check that the matchmarks on the connecting rod and
cap ensure correct reassembly.

Remove the 2 connecting rod cap bolts.
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(¢) Using the removed connecting rod cap bolts, remove the
connecting rod cap and lower bearing by wiggling the
connecting rod cap right and left.

HINT:

Keep the lower bearing inserted with the connecting rod cap.

(d) Clean the crank pin and bearing.

(e) Checkthe crank pin and bearing for pitting and scratches.

If the crank pin or bearing is damaged, replace the bearings. If

necessary, replace the crankshaft.

(f)  Lay a strip of Plastigage across the crank pin.

A54713

(9) Install the connecting rod cap with the 2 bolts
(see step 22).

(h) Remove the 2 bolts, connecting rod cap and lower bear-
ing (see steps (b) and (c) above).

4 g
Nl )
A54714

Plastigage ()  Measure the Plastigage at its widest point.
d Standard oil clearance:
0.021 to 0.047 mm (0.0008 to 0.0019 in.)
Maximum oil clearance: 0.059 mm (0.0023 in.)
If the oil clearance is greater than the maximum, replace the
bearings. If necessary, replace the crankshaft.

A54715
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A,

No. 1

No. 2

Number

Mark

Number
Mark

Number
Mark

EM6408
P20618
EM6407

No. 4
0.3

A54716

HINT:

If using a standard bearing, replace it with one that has the
same number. If the number of the bearing cannot be deter-
mined, select the correct bearing by adding together the num-
bers imprinted on the connecting rod cap and crankshaft, then
select the bearing with the same number as the total. There are
6 sizes of standard bearings, marked 2, 3, 4, 5, 6 and 7.

Number Mark

Connecting rod 1 2111231213

Crankshaft 112]1]13]|2|1]3]2

Use bearing 21 3 4 5
EXAMPLE:

Connecting rod cap "3” + Crankshaft "1” =
Total number 4 (Use bearing "4”)
Reference

Connecting rod big end inside diameter:

55.000 to less than 55.006 mm

Mark 1
ar (2.1654 to less than 2.1656 in.)
55.006 to less than 55.012 mm
Mark 2 .
(2.1656 to less than 2.1658 in.)
55.012 to less than 55.018 mm
Mark 3 .
(2.1658 to less than 2.1661 in.)
55.018 to less than 55.024 mm
Mark 4

(2.1661 to less than 2.1663 in.)

Crankshaft crank pin diameter:

51.994 to less than 52.000 mm

Mark 1
(2.0470 to less than 2.0472 in.)
51.988 to less than 51.994 mm
Mark 2 )
(2.0468 to less than 2.0470 in.)
51.982 to less than 51.988 mm
Mark 3

(2.0465 to less than 2.0468 in.)

Standard sized bearing center wall thickness:

1.484 to less than 1.487 mm

Mark 2
ar (0.0584 to less than 0.0585 in.)
Mark 3 1.487 to less than 1.490 mm
ar|
(0.0585 to less than 0.0587 in.)
1.490 to less than 1.493 mm
Mark 4 .
(0.0587 to less than 0.0588 in.)
1.493 to less than 1.496 mm
Mark 5 .
(0.0588 to less than 0.0589 in.)
Mark 6 1.496 to less than 1.499 mm
ar|
(0.0589 to less than 0.0590 in.)
1.499 to less than 1.502 mm
Mark 7

(0.0590 to less than 0.0591 in.)

Completely remove the Plastigage.
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4. REMOVE PISTON AND CONNECTING ROD

(@ Using aridge reamer, remove all the carbon from the top
of the cylinder.

(b) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

. Keep the bearings, connecting rod and cap together.
e  Be sure to organize the removed piston and connecting
rod assemblies in such a way that they can be reinstalled

P
exactly as before.
5. REMOVE W/PIN PISTON SUB-ASSY
(@ Check the fit between the piston and piston pin.
(1)  Try to move the piston back and forth on the piston
pin.
If any movement is felt, replace the piston and pin with a new
piston and pin set.
p A54063

(b)  Using a piston ring expander, remove the 2 compression
rings.

HINT:

Be sure to organize the removed piston rings in such a way that

they can be reinstalled exactly as before.

(c) Remove the 2 side rails and oil ring by hand.

(d) Using a small screwdriver, pry out the 2 snap rings.

A54362

(e) Gradually heat the piston to approximately 60°C (140°F).

P A54363
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A54378

A54718

A54719

A54721

(f)  Using a plastic-faced hammer and brass bar, lightly tap
out the piston and pin.Then remove the connecting rod.

HINT:

e  The piston and pin are a matched set.

. Be sure to organize the removed pistons, pins, rings, con-
necting rods and bearings in such a way that the parts can
be reinstalled exactly as before.

6. INSPECT CRANKSHAFT THRUST CLEARANCE
(@ Using adial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.020 to 0.220 mm (0.0008 to 0.0087 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than the maximum, replace the
thrust washers as a set.
Thrust washer thickness:
2.440 to 2.490 mm (0.0961 to 0.0980 in.)
7. INSPECT CRANKSHAFT OIL CLEARANCE
(@ Remove the 10 crankshaft bearing cap bolts.

(b) Uniformly loosen and remove the 20 crankshaft bearing
cap bolts in the sequence shown in the illustration.

(¢) Using 2 screwdrivers, pry out the crankshaft bearing cap,
and remove the 5 crankshaft bearing caps, 5 lower bear-
ings and 2 lower thrust washers (No. 3 crankshaft bearing
cap only).

NOTICE:

Be careful not to damage the cylinder block.

HINT:

«  Keep the lower bearing and bearing cap together.
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. Be sure to organize the bearing caps and lower thrust
washers in such a way that they can be reinstalled exactly
as before.

(d) Lift out the crankshaft.

(e) Remove the 2 upper thrust washers.

. Be sure to organize the removed upper thrust washers in
such a way that they can be reinstalled exactly as before.

. Keep the upper bearings together with the cylinder block.

(f)  Clean each crankshaft journal and bearing.

(@) Check each crankshaft journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If

necessary, replace the crankshaft.

(h) Install the 10 crankshaft bearings and 5 crankshaft bear-
ing caps with the 30 bolts (see step 26). Do not install the
crankshaft.

()  Using a cylinder gauge, measure the inside diameter of
the crankshaft bearing.
Bearing inside diameter:
66.986 to 67.000 mm (2.6372 to 2.6378 in.)

() Measure the diameter of the crankshaft journal
(see step 17).

(k) Subtract the crankshaft journal diameter measurement
from the crankshaft bearing inside diameter measure-

Ao ‘
ﬁ \< A54723 ment.

Standard clearance:

No. 1 and No. 5 0.017 to 0.033 mm (0.0007 to 0.0013 in.)
Others 0.029 to 0.045 mm (0.0011 to 0.0018 in.)
Maximum clearance:

No. 1 and No. 5 0.043 mm (0.0017 in.)

Others 0.055 mm (0.0022 in.)

If the oil clearance is greater than the maximum, replace the
bearings. If necessary, replace the crankshaft.
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Number
Mark

Number

A54530

HINT:

If using a standard bearing, replace it with one that has the
same number. If the number of the bearing cannot be deter-
mined, select the correct bearing by adding together the num-
bers imprinted on the cylinder block and crankshaft, then refer
to the table on the next page for the appropriate bearing num-
ber. There are 5 sizes of the standard bearings. For No. 1 and
No. 5 position bearings, use bearings marked 3, 4, 5, 6 and 7.
For others position bearings, use bearings marked 1, 2, 3, 4 and

5.
No. 1, No. 5:
- Use bearing
(A) + (B) Upper Lower
0-5 3 3
6-8 3 4
9-11 4 4
Cylinder block (A) 1214 4 5
+
Crankshatt (B) 1517 5 5
18 - 20 5 6
21 -23 6 6
24 - 26 6 7
27 - 28 7 7
EXAMPLE:

Cylinder block "08” + Crankshaft "06” =

Total number 14 (Use bearing "4” (Upper), ”5” (Lower))

Others:

Use bearing

(A) +(B)

Upper Lower

1

0-5
6-8
9-1

Y

Cylinder block (A) 12 _14

+

Crankshat (B) 15-17

18 -20

21 -23

24 - 26

27 - 28

ald|p|lOW|OININD| =
ajlo|d|b|lO]|O®INM|IN]—=

EXAMPLE:
Cylinder block "08” + Crankshaft "06” =

Total number 14 (Use bearing "2” (Upper), "3” (Lower))
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Reference

Cylinder block crankshaft journal bore diameter (A):

Mark 00 72.000 mm (2.8346 in.)
Mark 01 72.001 mm (2.8347 in.)
Mark 02 72.002 mm (2.8347 in.)
Mark 03 72.003 mm (2.8348in.)
Mark 04 72.004 mm (2.8348 in.)
Mark 05 72.005 mm (2.8348 in.)
Mark 06 72.006 mm (2.8349 in.)
Mark 07 72.007 mm (2.8349 in.)
Mark 08 72.008 mm (2.8350in.)
Mark 09 72.009 mm (2.8350 in.)
Mark 10 72.010 mm (2.8350 in.)
Mark 11 72.011 mm (2.8351 in.)
Mark 12 72.012 mm (2.8351 in.)
Mark 13 72.013 mm (2.8352 in.)
Mark 14 72.014 mm (2.8352in.)
Mark 15 72.015 mm (2.8352in.)
Mark 16 72.016 mm (2.8353in.)

Crankshaft journal diameter (B):

Mark 00 67.000 mm (2.6378in.)
Mark 01 66.999 mm (2.6378 in.)
Mark 02 66.998 mm (2.6377 in.)
Mark 03 66.997 mm (2.6377 in.)
Mark 04 66.996 mm (2.6376 in.)
Mark 05 66.995 mm (2.6376 in.)
Mark 06 66.994 mm (2.6376 in.)
Mark 07 66.993 mm (2.6375 in.)
Mark 08 66.992 mm (2.6375 in.)
Mark 09 66.991 mm (2.6374 in.)
Mark 10 66.990 mm (2.6374 in.)
Mark 11 66.989 mm (2.6374 in.)
Mark 12 66.988 mm (2.6373 in.)
Standard bearing center wall thickness:
No. 1 and No. 5
Mark 3 2.492 to less than 2.495 mm
ar
(0.0981 to less than 0.0982 in.)
Mark 4 2.495 to less than 2.498 mm
ar
(0.0982 to less than 0.0983 in.)
2.498 to less than 2.501 mm
Mark 5 .
(0.0983 to less than 0.0985 in.)
2.501 to less than 2.504 mm
Mark 6 .
(0.0985 to less than 0.0986 in.)
2.504 to less than 2.507 mm
Mark 7

(0.0986 to less than 0.0987 in.)
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Others:
2.486 to less than 2.489 mm
Mark 1 )
(0.0979 to less than 0.0980 in.)
Mark 2 2.489 to less than 2.492 mm
ar|
(0.0980 to less than 0.0981 in.)
2.492 to less than 2.495 mm
Mark 3 .
(0.0981 to less than 0.0982 in.)
2.495 to less than 2.498 mm
Mark 4 .
(0.0982 to less than 0.0983 in.)
Mark 5 2.498 to less than 2.501 mm
ar|
(0.0983 to less than 0.0985 in.)

()  Remove the 10 bolts, 20 nuts, 5 crankshaft bearing caps
and 5 lower crankshaft bearings (See steps (a) to (c) on
the previous pages).

(m) Remove the 5 upper crankshaft bearings from the cylin-
der block.

HINT:

Be sure to organize the bearing caps, bearings and thrust

washers in such a way that they can be reinstalled exactly as

before.

8. INSPECT CYLINDER BLOCK SUB-ASSY
(@ Clean the cylinder block.
(1) Using a gasket scraper, remove all the gasket mate-
rial from the top surface of the cylinder block.
(2) Using a soft brush and solvent, thoroughly clean the
cylinder block.
NOTICE:
‘ If the cylinder is washed at high temperatures, the cylinder
p e rsazss|  liner sticks out beyond the cylinder block. Always wash the
cylinder block at a temperature of 45°C (113°F) or less.
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| f /
Cylinder Block Side

oo

A54339

P
A54334 U

Main Bearing Cap Side

A54050

A54342

A54333

(b) Inspect for warpage.

(1) Using a precision straight edge and feeler gauge,
measure the surfaces contacting the cylinder head
and main bearing cap for warpage.

Maximum warpage: 0.07 mm (0.0028 in.)

If the warpage is greater than the maximum, replace the cylin-
der block sub-assy.

(c) Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder block sub-
assy.

(d) Inspect the cylinder bore diameter.

HINT:

There are 3 sizes of the standard cylinder bore diameter,
marked 17, ”’2” and ”3” accordingly. The mark is stamped on the
top of the cylinder block.

If deep scratches are present, replace the cylinder block sub-
assy.
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Thrust
0‘ Direction
Front h Asial
@ Direction
A___
B

10 mm
(0.39in.)

A92878

P

A54364

A54365

(1) Using a cylinder gauge, measure the cylinder bore
diameter at positions A and B in the thrust and axial
directions.

Standard diameter:

Mark 1 91.000 to 91.008 mm (3.5827 to 3.5830 in.)
Mark 2 91.008 to 91.021 mm (3.5830 to 3.5835 in.)
Mark 3 91.021 to 91.029 mm (3.5835 to 3.5838 in.)

Maximum diameter: 91.149 mm (3.5885 in.)

If the average of the diameter is greater than the maximum, re-
place the cylinder block.

(e) Remove the cylinder ridge.

If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,
grind the top of the cylinder.

9. INSPECT W/PIN PISTON SUB-ASSY
(@ Clean the piston.

(1)  Using a gasket scraper, remove the carbon from the
piston top.

(2) Using a groove cleaning tool or broken ring, clean
the piston ring grooves.
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@\

A54366

A54369
A54377

Mark 1,2 or 3

LH
Piston

(8) Usingsolvent and a brush, thoroughly clean the pis-
ton.

NOTICE:
Do not use a wire brush.

Inspect the piston oil clearance.

There are 3 standard piston diameter size, marked ”1”, "2” and
”3”. The mark is stamped on the piston top.

(1)  Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 28.1 mm
(1.106 in.) from the piston head.

Piston diameter:

Mark 1 90.910 to 90.920 mm (3.5791 to 3.5795 in.)
Mark 2 90.920 to 90.928 mm (3.5795 to 3.5798 in.)
Mark 3 90.928 to 90.938 mm (3.5798 to 3.5802 in.)

A54533

(2) Measure the cylinder bore diameter in the thrust
directions (see step 1 above).

(83) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.

Standard oil clearance:

0.084 to 0.104 mm (0.0033 to 0.0041 in.)

Maximum oil clearance: 0.124 mm (0.0049 in.)

If the oil clearance is greater than the maximum, replace all the
8 pistons. If necessary, replace the cylinder block sub-assy.
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a: Mark
1,2or3

Front « .

A54333
A54376
A54377

Cyllnder Block
U

CC

f.!() K_td& \)o&% ;
‘;

/\Jb‘f

A54531

60°C (140°F)

A54368

A54725

(d)

(©

HINT:
Use a new cylinder block:

. Use a piston with the same number mark as the cylinder
diameter marked on the cylinder block.

The shape of the piston varies for the LH and RH banks.

The LH piston is marked with "3L” and the RH piston is
marked with "3R”.

Inspect the piston pin fit.
(1) At 60°C (140°F), check that the piston pin can be
pushed into the piston pin hole with your thumb.

Using a micrometer, measure the piston pin diameter.
Piston pin diameter:

21.997 to 22.006 mm (0.8660 to 0.8664 in.)
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10. INSPECT PISTON RING SET
(@) Inspect the piston ring groove clearance.

(1) Using a feeler gauge, measure the clearance be-
tween a new piston ring and the wall of the ring
groove.

Ring groove clearance:

No.1 0.030 to 0.080 mm (0.0012 to 0.0031 in.)

No.2 0.020 to 0.060 mm (0.0008 to 0.0024 in.)

A50188

A54534

If the clearance is not as specified, replace the piston.

(b) Inspect the piston ring end gap.
(1) Insert the piston ring into the cylinder bore.
(2) Using a piston, push the piston ring a little beyond
the bottom of the ring travel 105 mm (4.13 in.) from
the top of the cylinder block.

(8) Using a feeler gauge, measure the end gap.
Standard end gap:

No. 1 0.300 to 0.500 mm (0.0118 to 0.0197 in.)
No. 2 0.400 to 0.600 mm (0.0157 to 0.0236 in.)
Oil (Side rail) 0.150 to 0.500 mm (0.0059 to 0.0197 in.)

Maximum end gap:

A50189

No. 1 1.05 mm (0.0413in.)
No. 2 1.20 mm (0.0472in.)
Oil (Side rail) 1.10 mm (0.0433 in.)

P20663 EM0288

A54727

If the end gap is greater than the maximum, replace the piston
ring. If the end gap is greater than the maximum, even with a
new piston ring, replace the cylinder block sub-assy.

11. INSPECT CONNECTING ROD SUB-ASSY
(@ Usingarod aligner and feeler gauge, check the connect-
ing rod alignment.
(1) Check if it is bent.
Maximum bend:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If the bend is greater than the maximum, replace the connecting
rod sub-assy.
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P20664 EM0290 A54728

A54726

A54717

Tension
Portion

A54729

(2) Check if it is twisted.

Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If the twist is greater than the maximum, replace the connecting
rod sub-assy.

12. INSPECT PISTON PIN OIL CLEARANCE
(@) Inspect the piston pin oil clearance.

(1) Using acaliper gauge, measure the inside diameter
of the connecting rod bushing.

Bushing inside diameter:

22.005 to 22.014 mm (0.8663 to 0.8667 in.)

If the bushing inside diameter is not as specified, check the oil
clearance.

(2) Subtract the piston pin diameter measurement (see
step 10) from the bush inside diameter measure-
ment.

Standard oil clearance:

0.005 to 0.011 mm (0.0002 to 0.0004 in.)

Maximum oil clearance: 0.05 mm (0.0020 in.)

If the oil clearance is greater than the maximum, replace the
bush. If necessary, replace the piston and piston pin with a new
piston and pin set.

13. REMOVE CONNECTING ROD SMALL END BUSH
(@ Using SST and a press, press out the bush.
SST 09222-30010

14. INSPECT CONNECTING ROD BOLT
(@ Usingavernier caliper, measure the tension portion of the
connecting rod bolt.
Standard diameter:
7.200 to 7.300 mm (0.2835 to 0.2874 in.)
Minimum diameter: 7.00 mm (0.2756 in.)
If the diameter is less than the minimum, replace the bolt.
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15. INSPECT CRANKSHAFT BEARING CAP BOLT

(@ Usingavernier caliper, measure the tension portion diam-
eter of the main bearing cap bolt.
Standard diameter:
7.500 to 7.600 mm (0.2953 to 0.2992 in.)

Tension Portion Minimum diameter: 7.20 mm (0.2835 in.)

If the diameter is less than the minimum, replace the cap bolt.

A54730

16. INSPECT CRANKSHAFT
(@) Inspect for circle runout.
(1) Place the crankshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.08 mm (0.0031 in.)
If the circle runout is greater than the maximum, replace the
crankshaft.

o A50231

(b) Inspect the main journals and crank pins.
(1) Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:
66.988 to 67.000 mm (2.6373 to 2.6378 in.)
Crank pin diameter:
51.982 to 52.000 mm (2.0465 to 2.0472 in.)
If the diameter is not as specified, check the oil clearance (see
steps 4 and 8). If necessary, replace the crankshaft.
(2) Check each main journal and crank pin for taper
and out-of-round as shown in the illustration.
/ Maximum taper and out-of-round:
0.02 mm (0.0008 in.)
o If the taper and out-of-round is greater than the maximum, re-
place the crankshaft.

—

T

) L

P20661
P21342

A54731
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17. INSTALL STUD BOLT

Torque:

8.0 N-m (82 kgf-cm, 71 in.-Ibf) for A
19.5 N-m (199 kgf-cm, 14 ft-Ibf) for B
12.0 N-m (122 kgf-cm, 9 ft-Ibf) for C
14.0 N-m (143 kgf-cm, 10 ft-Ibf) for D
7.0 N-m (71 kgf-cm, 62 in.-1bf) for E

= 15 mm §_ %
(0.59in.) mm
(0.63in.)
14 mm
20 mm (0.55in.)
120 mm 116 mm 079in) £ )
@.72in)| | 35 mm | @57in) 12mm = I
(1.381in.) (047in) / 63 mm 10 mm
15 mm 13 mm (2.48n) (0.39in.)
(0.59in) 37 mm 0.51 in. _
é I (1.46in.) b= (0.51in) 22 mm
= ‘ (0.87in.)
g 0 . o P E 10 mm
(Thread diameter: (Thread diameter: (Thread diameter: (Thread diameter: (Thread diameter: (0.39in.)
Aoaiz e 8 mm) 10 mm) 8 mm) 8 mm) 8 mm) A53946
18. INSTALL STRAIGHT PIN
until pin stops
10 mm p p
0.39in.) ‘
6 mm
0.24 in.)
22 mm /Z 3 f
(1)4 mm ) 0.87 in.) / /
.55 in. /
7,
A B

A50243

A53947
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19. INSTALL RING PIN

3] Ir U
@@@@

o o n
%&ﬁ%//‘%&%(}(\

16 mm
0.63in.)
13 mm

11 mm 0.51in.)
0.43 in.) - -
1 ]
. : ' X 20 mm Z Z I
12 mm ) :
oo 8 mm : : ' ' 0.79in.) /
. 0.47 in.) ) |
v 0.31in) | ! ' ! / //
A B C
A54337 A54332 A54335
A50244 A54009

20. INSTALL CONNECTING ROD SMALL END BUSH
(@) Align the oil holes of a new bush and the connecting rod.

X

\\ Q Hole

A54732

(b) Using SST and a press, press in the bush.
SST 09222-30010

[ ‘ r ! A54717
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( A54734

A54370

P A54371

(©)

Using a pin hole grinder, hone the bush to obtain the stan-
dard specified clearance (see step 13) between the bush
and piston pin.

Check the piston pin fits at normal room temperature.
(1)  Coat the piston pin with engine oil, and push it into
the connecting rod with your thumb.

INSTALL W/PIN PISTON SUB-ASSY
Using a small screwdriver, install a new snap ring on one
side of the piston pin hole.

Gradually heat the piston to about 60°C (140°F).
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LH Piston

Mark
(1 Cavity)

Front gL /
N

Outside Mark

P
RH Piston
S
\ﬁ

Front Mark

(2 Cavities)
P Outside Mark
A54372
A54373 A54706
P A54360

A54362

No. 2

—

Code Mark
2R

A54361

-

() Coat the piston pin with engine oil.

(d) The piston’s front mark and the connecting rod’s outside
mark should face the same direction, as shown in the il-
lustaration.

NOTICE:

The installation directions of the piston and connecting rod

are different for the LH and RH banks. The LH piston is

marked with ”3L” and the RH piston is marked with "3R”.

(e) Align the piston pin holes of the piston and connecting
rod, and push in the piston pin with your thumb.

(f)  Check the fit between the piston and piston pin.
(1)  Try to move the piston back and forth on the piston
pin.

(g) Using a small screwdriver, install a new snap ring on the
other side of the piston pin hole.

(h) Install the oil ring expander and 2 side rails by hand.
()  Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.

Code mark:
No. 1 1R
No. 2 2R

A54707
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Position the piston rings so that the ring ends are as
. shown in the illustration.

Side < Expander | NOTICE:

Do not align the ring ends.

LH Piston No. 2 Compression i)

Front
Mark 60°
(1 Cavity)

Upper Side Ralil No. 1 Compression
RH Piston No. 2 Compression

Lower o Expander
Side
Rail

Mark
(2 Cavities)

Upper Side Rail No.1 Compressggss

22. INSTALL CONNECTING ROD BEARING

(@) Align the bearing claw with the groove of the connecting
rod or connecting cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

A54736

Others 23. INSTALL CRANKSHAFT BEARING

’ HINT:
ﬂ/‘ e Main bearings come in widths of 19.5 mm (0.768 in.) and
0 22.5 mm (0.886 in.). Install the 22.5 mm (0.886 in.) bear-

ings inthe No. 1 and No. 5 cylinder block journal positions
with the crankshaft bearing cap. Install the 19.5 mm
(0.768 in.) bearings in the other positions.
19.5mm . Upper bearings have an oil groove and oil holes; lower
22.5 mm .
EM6431 A54737 bearings do not.

(@) Alignthe bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

.7
= ) U (@) / A54343
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Mark
1,2,3,4,0r5

A54738

@ A54739

(b)  Align the bearing claw with the claw groove of the crank-
shaft bearing cap, and push in the 5 lower bearings.

HINT:

A number is marked on each bearing cap to indicate the instal-

lation position.

24. INSTALL CRANKSHAFT THRUST WASHER SET

(@ Install the 2 thrust washers under the No. 3 journal posi-
tion of the cylinder block with the oil grooves facing out-
ward.

(b) Install the 2 thrust washers on the No. 3 bearing cap with
the grooves facing outward.

25. INSTALL CRANKSHAFT

(@) Place the crankshaft on the cylinder block.

(b) Install the 5 crankshaft bearing caps in their proper loca-
tions.

HINT:

Place the bearing caps level and let them return to their original
position by their own weight.

NOTICE:

Do not install the bearing cap by tapping it.
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18 g (c) Install the crankshaft bearing cap bolts.
b Ty M 7| HINT
16 I ":7%‘(;3\?3 &;  The bearing cap bolts are tightened in 2 progressive

steps (steps (2) and (4)).

. If any one of the bearing cap bolts is broken or deformed,
replace it.

(1)  Apply a light coat of engine oil on the threads and
under the crankshaft bearing cap bolts.

(2) Install and uniformly tighten the 20 crankshaft bear-
ing cap bolts in several passes in the sequence
shown in the illustration.

Torque: 27 N-m (275 kgf-cm, 20 ft-1bf)

If any one of the bearing cap bolts does not meet the torque
specification, replace the bearing cap bolt.

(8) Mark the front of the crankshaft bearing cap bolt
with paint.

(4) Retighten the crankshaft bearing cap bolts by 90°
in the sequence shown in the illustration.

Front o
(5) Check that the painted mark is now at a 90" angle
to the front.
Painted
Mark

A54742

(6) Install a new seal washer to the crankshaft bearing
cap bolt.
(7)  Install and uniformly tighten the 10 crankshaft bear-
ing cap bolts.
Torque: 49 N-m (500 kgf-cm, 36 ft-1bf)
(d) Check that the crankshaft turns smoothly.
(e) Check the crankshaft thrust clearance (see step 7).

A54719
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Front Mark P
(2 Cavities) Front

A54340

A54374
Ag4g75 A54708

LH Bank

Outside Mark (Protrusion)

RH Bank

[
Outside Mark (Protrusion) g7

26. INSTALL PISTON AND CONNECTING ROD

(@ Using a piston ring compressor, push the correctly num-
bered piston and connecting rod assemblies into each
cylinder with the front mark of the piston facing forward.

NOTICE:

The shape of the piston varies for the LH and RH banks. The

LH piston is marked with ”3L” and the RH piston is marked

with ”3R”.

(b) Place the connecting rod cap on the connecting rod.
(1)  Match the numbered connecting rod cap with the
connecting rod.
(2)  Align the pin groove of the connecting rod cap with
the pins of the connecting rod, and install the con-
necting rod cap.

(8) Check that the outside mark of the connecting rod
cap is facing in correct direction.
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A54714

—85 A

B

Seal Width
2to 3 mm

A54746

(c) Install the connecting rod cap bolts.
HINT:
»  The connecting rod cap bolts are tightened in 2 progres-
sive steps (see steps (2) and (4)).
. If any one of the connecting rod cap bolts is broken or de-
formed, replace it.
(1)  Apply a light coat of engine oil on the threads and
under the heads of the connecting rod cap bolts.
(2) Install and alternately tighten the 2 connecting rod
cap bolts in several passes.
Torque: 24.5 N-m (250 kgf-cm, 18 ft-1bf)
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the connecting rod cap bolts.

(8) Mark the front of the connecting cap bolt with paint.
(4) Retighten the cap bolts 90° as shown in the illustra-
tion.
(5) Check that the painted mark is now at a 90° angle
to the front.
(d) Check that the crankshaft turns smoothly.
(e) Check the connecting rod thrust clearance (see step 3).
27. INSTALL WATER SEAL PLATE
(@ Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the seal plate
and cylinder block.

. Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

e Thoroughly clean all components to remove all
loose material.

« Using a non-residue solvent, clean both sealing
surfaces.

(b) Apply seal packing to the seal plate as shown in the il-
lustration.
Seal packing: Part No. 08826-00080 or equivalent

. Install a nozzle that has been cut to a 2 to 3 mm
(0.08 to 0.12 in.) opening.

. Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

. Immediately remove the nozzle from the tube and
reinstall the cap.

(c) Installthe seal plate with the 2 nuts. Alternately tighten the
nuts in several passes.
Torque: 14 N-m (143 kgf-cm, 10 ft:-1bf)
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28. INSTALL CYLINDER BLOCK WATER DRAIN COCK

SUB-ASSY
(@ Apply seal packing to 2 or 3 threads.
Seal packing: Part No. 08826-00100 or equivalent

Seal Packing

A54747

(b) Install the RH and LH drain unions.
Torque: 49 N-m (500 kgf-cm, 36 ft:Ibf)
HINT:
After applying the specified torque, rotate the drain union clock-
wise until its drain port is facing forward.




