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CYLINDER BLOCK .
COMPONENTS FOR PREPARATION AND
AFTER ASSEMBLY

7

Qil Filter Bracket and
Oil Cooler Assembly

Qil Filter

Ol Pump

& Gasket
Water Pump

<l -
S
® x 8 T

Tension Spring
Bracket

4 Crankshaft Front Oil Seal

Alternator and
Vacuurmn Pump
Assembly

Alternator Bracket

=

[ N-m (kgh-cm, ftbf) | : Specified torque
# Non-reusable part
WPrecoated part

(Timing Belt Case)

Flywhese! (M/T} or

| Drive Plate (AT)

(N \F:ear End Plate
Water Temp. Sensor

& Gasket & Injection

% Engine Coolant Pump Stay
ngine Coolan -
Drain Plug !nlon Pump

& Gasket Oil Strainer

&  ExceptLd
Ol Dipstick Guide

S & Gasket

Qil Pan

Drain Plug

Y spa3r
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PREPARATION FOR DISASSEMBLY

1.

2.

10.
11.
12,
13.
14.
15.
16.
17.
18.
19.

20.

M/T:

REMOVE FLYWHEEL

A/T:

REMOVE DRIVE PLATE

REMOVE REAR END PLATE

Remove the 2 bolts, end plate and dust seal.
INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

REMOVE TIMING BELT AND PULLEYS

{See timing belt removal}

REMOVE WATER PUMP

(See water pump removal in Cooling System)
REMOVE CYLINDER HEAD

(See cylinder head removal)

REMOVE INJECTION PUMP AND STAY

(See injection pump removal in Fuel System)
REMOVE OIL FILTER, OIL FILTER BRACKET
AND OIL COOLER ASSEMBLY

(See oil cooler removal in Lubrication System)
REMOVE ENGINE MOUNTING AND ALTERNATOR
BRACKETS

REMOVE ALTERNATOR AND VACUUM PUMP
ASSEMBLY (WITH HOSES)

REMOVE OIL PAN, OIL STRAINER AND TIMING
BELT CASE (OIL PUMP)

{See oil pump removal in Lubrication System)
REMOVE FAN BELT ADJUSTING BAR
Pre—Heating System {Super Glow Type):
REMOVE WATER TEMPERATURE SENSOR
REMOVE OIL PRESSURE SWITCH

REMOVE ENGINE COOLANT DRAIN PLUG
REMOVE UNION FOR ALTTERNATOR HOSE
REMOVE OIL DIPSTICK GUIDE (PLUG)

2L for Thailand:

REMOVE CYLINDER BLOCK OIL ORIFICE
DISCONNECT GROUND CABLE
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fiston Ring (No.1 Compression)
Piston Ring (No.2 Compression}

Piston Ring (Qil Ring and Coil)

"'
Piston
Q;‘L_PISton Pin
#+ Snap Ring -0
i O———— Connecting Rod Bushing
e

Connecting Rod

Connecting Rod Bearing

Sea page EG-79
1st b4 (6560.40)
2nd Turn 90°

Connecting Rod Cap

# Gasket # Crankshaft
Rear Ol Seal

Cylinder Block

Rear Qil Seal Retainer

!
13
t
& il Nozle

Upper Main Bearing

Upper Crankshaft Thrust Washer

Crankshaft

Lower Main Bearing

Lower Crankshaft Thrust Washer

M% Main Bearing Cap

i (]

[ N-m (kgFem, fribf) | : Specified torque
* Non-reusable part
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VAN

ExA27

EQTAE -01

CYLINDER BLOCK DISASSEMBLY

1.

(a)
(b)

{c)

(e)
(f)

REMOVE REAR OIL SEAL RETAINER
Remove the 4 bolts, oil seal retainer and gasket,

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

0.080 — 0.300 mm (00031 — 0.0118 in.}
Maximum thrust clearance:

0.35 mm {0.0138 in.)
If the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If necessary, ra-
place the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
Oll. CLEARANCE
Check the matchmarks on tha connecting rod and cap
1o ensure correct reassembly.
Remove the 2 connecting rod cap nuts.

Using a plastic—faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the con-
necting rod cap.

Cover the connecting rod bolts with a short piece of
hosa to protect the crankshaft from damage.

Clean the crank pin and bearing.

Chack the crank pin and bearing for pitting and scrat-
ches,

If the crank pin or bearing is damaged, replace the
baarings. If nacassary, grind or raplace the crankshaft,
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(g} Lay a strip of Plastigage across the crank pin.
{h) Install the connacting rod cap with the 2 nuts.
(See step 8 in cylinder block assembly)
Torque:
1st
54 N-m (550 kgf-cm, 40 ft-1bf)
2nd
Turn 90°
NOTICE: Do not turn the crankshaft.
(i} Remove the 2 nuts, connecting rod cap and lower
bearing. (See procedure (b) and (c} above)
(i) Measure the Plastigage at its widest point.
Standard oil clearance:
STD

Plastigage

0.036 — 0.064 mm (0.0014 — 0.0025 in.)
u/s 0.25 and U/S 0.50
2L
0.023 — 0.073 mm (0.0009 — 0.0029 in.)
3L
0.033 — 0.079 mm (0.0013 — 0.0031 in.)
Maximum oil clearance:
0.10 mm {0.0038 in.)
If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-
shaft.

EMEA351

HINT: If using a standard bearing, replace it with one
having the same number marked on the connacting
rod cap. There are 3 sizes of standard bearings,
marked "17, "2” and "3” accordingly.

1. 20r3 Standard sized bearing center wall thickness:

Mark 1 1.478 — 1.482 mm {0.0582 — 0.0583 in.)
Mark 2 1.482 — 1.486 mm (0.0583 — 0.0585 in.)
Mark 3 1.4868 — 1.490 mm (0.0585 — 0.0587 in.)

EMET83

(k) Completely remove the Plastigage.

4. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(@) Using a ridge reamer, remove all the carbon from the
top of the cylinder.

(b) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

{c) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block,
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HINT:
e Keep the bearings, connecting rod and cap to-
gether.

¢  Arrange the piston and cennecting rod assembl-
ies in correct order.

M

5. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while prying the crankshaft back and forth with a
screwdriver.

Standard thrust clearance:

0.040 — 0.250 mm (0.0016 — 0.0098 in.}
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the thrust washers as a set.
Thrust washer thickness:

STD 2,430 ~ 2.480 mm {0.0857 — 0.0976 in.)
0/50.1286 2,493 — 2543 mm {0.0981 — 0.1001 in)
0/5 0.250 2,555 — 2.805 mm (0.1006 — 0.1026 in.)

6. REMOVE MAIN BEARING CAPS AND CHECK OIL

(a)

{b)

{c)

GCLEARANCE
Remove the 10 main bearing cap bolts.

Using the removed main baaring cap bolts, pry the cap
back and forth, and remove the main bearing caps,
lower main bearings and lowar thrust washers (No.3
main bearing cap only).

HINT:
¢ Keep the lower bearing and main bearings cap
together.

®  Arrangse the thrust washers in correct order.
Lift out the crankshaft.



ENGINE — ENGINE MECHANICAL EG-59

HINT: Keep the upper main bearings and upper thrust
washers together with the cylinder block.

(d) Clean each main journal and bearing.

(e) Check each main journal and bearing for pitting and
scratches.
If the journa! or bearing is damaged, replace the bear-
ings. If nacessary, grind or replace the crankshaft.

() Place the crankshaft on the cylinder block.
(g) Lay a strip of Plastigage across each journal.
(h) Install the 5 main bearing caps with the 10 bolts.

{See step 5 in cylinder block assembly)
Torque:

103 N-m {1,050 kgf.cm, 76 ft.1bf)
NOTICE: Do not turn the crankshaft.
(il Remove the 10 bolts and 5 main bearing caps.
—_— (See procedure (b) and (c) above)

() Measure the Flastigage at its widest point.
Standard oil clearance:
STD
0.034 — 0.066 mm (0.0013 — 0.0026 in.)
U/s 0.256 and U/S 0.50
0.033 — 0.079 mm (0.0013 — 0.0031 in.)
Maximum clearance:
0.10 mm (0.0039 in.)
{ erea if the oil clearanca is greater than maximum, replace

the bearings. If necessary, grind or replace the crank-
shaft.

HINT: If using a standard bearing, replace it with one
having the same number marked on the connecting
rod cap. There are 3 sizes of standard bearings,
markad "1”, "2 and "3" accordingly.

Standard sized bearing center wall thickness:

Mark 1 1.879 — 1.883 mm {0.0779 — 0.0781 in)
Mark 2 1.983 —~ 1.987 mm {0.0781 — 0.0782 in)
Mark 3 1.887 — 1.881 mm (0.0782 — 0.0784 in.)
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(k)
7.
(a)
(b}

Completely remove the Plastigage.

REMOVE CRANKSHAFT

Lift out the crankshaft.

Remove the upper bearings and upper thrust washers
from the cylinder block.

HINT: Arrange the main bearing caps, bearings and
thrust washers in correct order.

REMOVE CHECK VALVES AND OIL NOZZLES

(See step 3 in oil nozzles removal in Lubrication
System)

Esval-oy

CYLINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK

Remove gasket material

Using a gasket scraper, ramove all the gasket matarial
from the top surface of the cylinder block.

Clean cylinder block

Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket
for warpags.
Maximum warpage:

0.20 mm (0.0079 in.)
If warpage is greater than maximum, replace the cylin-
der block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scratches are present, rebora all the 4 cylin-
ders, If necessary, replace the cylinder block.
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NO2 o 5 Nob 4., INSPECT CYLINDER BORE DIAMETER
Not | 0/ HINT: There are 3 sizes of the standard cylinder bore
i’ﬁ/ J diameter, marked "1”, “2" and "3" accordingly. The
_,,__@ S w—’?';nazrkoﬂ mark is stamped on the lower left rear of the cylinder
b i~ block.
. -_\Uj ‘;\(
&ﬂ Front \ | “
\\ O’“
Ereden
] Using a cylinder gauge, measure the cylinder bore
v Qi]rreucs;on diameter at positions A, B and C in the thrust and axial
& Axial directions,
Direction Standard diameter:
2L
A 92.000 — 92.030 mm (3.6220 — 3.6232 in.)

B4 Middle STD Mark 1 92.000 — 92,010 mm {3.6220 — 3.6224 in.)

; | G L 1omm STD Mark 2 92.010 — 92.020 mm (3.6224 — 3.6228 in))

EM2068 EMO365 (0-39 13 by STD Mark 3 92.020 — 92.030 mm (3.6228 — 3.6232 in.)

3L
96.000 — 96.030 mm (3.7795 — 3.7807 in.)

STD Mark 1 96.000 - 96.010 mm (3.7795 — 3.7799 in.}

STD Mark 2 96.010 — 96.020 mm (3.7799 — 3.7803 in.)

STD Mark 3 96.020 — 96.030 mm (3.7803 — 3.7807 in))

Maximum diameter:
2L STD
92.23 mm (3.8311 in.)
2L 0/S 0.50
92,73 mm {3.6508 in.)
2L 0/8 0.75
92.98 mm {3.6606 in.)
2L0/8 1.00
93.23 mm (3.6704 in.)
3L STD
96.23 mm {3.7886 in.)
3L 0/S 0.50
96.73 mm (3.8083 in.)
If the diametsr is greater than maximum, rebore alf the
4 cylinders. If necessary, replace the cylinder block.
5. REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a
ridge reamer, grind the top of the cylinder.
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£E54T

EMLo08

EG8ZR-08

PISTON AND CONNECTING ROD
DISASSEMBLY

1.

(a)

(b)

{a)

(b)
(c)

CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as
a set.

REMOVE PISTON RINGS

Using a piston ring expander, remove the 2 compres-
sion rings.

Remove the il ring and coil by hand,

HINT: Arrange the rings in correct order only.

DISCONNECT CONNECTING ROD FROM PISTON
Using needle —nosa pliers, remove the snap rings.

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

Using a plastic—faced hammer and brass bar, lightly

tap out the piston pin and remove the connecting rod.

HINT;

® The piston and pin are a matched set.

¢ Arrange tha pistons, pins, rings, connecting rods
and bearings in correct order.

EGTAF —01

PISTON AND CONNECTING ROD
INSPECTION

1.
(a)

CLEAN PISTON
Using a gasket scraper, remove the carbon from the
piston top.
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(b) Using a groove cleaning tool or broken ring, clean the
piston ring grooves.

EM3551

{e} Using sclvent and a brush, thoroughly clean the

piston.
NOTICE: Do not use a wire brush.

EMBEGE

INSPECT PISTON AND PISTON RING

Inspect piston diameter and oil clearance

HINT: There are 3 sizes of the standard piston diame-
ter, marked 17, 2" and "3" accordingly. The mark is
stamped on the piston top.

(a) Using a micrometer, measure the piston diameter at

Front Sized
Mark Mark
{Arrow)

PN

o Distance right angles to the piston pin canter ling, the indicated
distance from the piston head,
o Distance:
2L 58.27 — 58.33 mm (2.2041 — 2.2985 in.)
3L 56.27 — 58.33 mm (2.2153 — 2.2177 in)

Piston diameter:

2L
5TD Mark 1 91.940 — 81.950 mm (3.6197 — 3.6201 in)
STD Mark 2 91.950 — 91,960 mm (3.6201 — 3.6205 in.)
STD Mark 3 91.960 — 81.970 mm (3.6205 — 8.6209 in.)
0/8 050 82.440 — 92,470 mm (3.6394 — 3.6405 in)
/5075 92.640 — 92,720 mm {3.6472 — 3.6504 in.)
C/51.00 92.940 — 82,970 mm {3.6591 — 3.6602 in.)
3L
STD Mark 1 85.940 — 85.950 mm (3.7772 — 3.7776 in.)
STD Mark 2 95,950 — 88.960 mm {3.7776 — 3.7779 in.)
STD Mark 3 85,960 — 85970 mm (3.7779 — 3.7783 in.)
0/5050 96,440 — 98.470 mm (3.7968 — 3.7980 in.)

(b) Measure the cylinder bore diameter in the thrust di-
rections, (See step 4 in cylinder block inspection)
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Front
Mark
(Arrow}

Mark
1,203

Z18371

No.2 and Qil Rings

140 mm

Y 504423

(c)

(a)
(b)

Subtract the piston diameter measurament from the
cylinder bore diameter measurament.
Standard oil clearance:

0.050 — 0.070 mm {0.0020 — 0.0028 in.)
Maximum oil clearance:

0.14 mm (0.0055 in,)
If the oil clearance is greater than maximum, replace
all the 4 pistons and rabore all the 4 cylinders. If
necessary, replace the cylinder block.

HINT (Use new cylinder block): Use a piston with the
same number mark as the cylinder bore diamater
marked on the cylinder block.

Inspect piston ring groove clearance
No.1 Ring:
install a new piston ring to the piston. Using a feeler
gauge, measure the clearance between the piston ring
and the wall of the ring groove.
Standard groove clearance:
0.031 — 0.079 mm {0.0012 — 0.0031 in.)
Maximum groove clearance:
0.20 mm (0.0079 in.)
if the clearance is greater than maximum, replace the
piston.
No.2 and Oil Rings:
Using a feeler gauge, measure the clearance betwseen
a new piston ring and the wall of the ring groove,
Standard groove clearance:
No.2
0.060 — 0.105 mm (0.0024 — 0.0041 in.)
Qil
0.030 — 0.070 mm (0.0012 — 0.0028 in,)
Maximum groave clearance:
0.20 mm [(0.0079 in.}
If the clearanca is greater than maximum, replace the
piston.
Inspect piston ring end gap
Insert the piston ring into the cylinder bore.
Using a piston, push the piston ring a little bayond the
bottom of the ring travel, 140 mm (5.51 in.) from the
top of the cylinder block.
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(¢) Using a feeler gauge, measure the end gap.
Standard end gap:
No.1
0.350 — 0.590 mm (0.0138 — 0.0232 in.)
No.2
0.400 — 0.720 mm (0.0118 — 0.0283 in.)
Qil
0.200 — 0.520 mm (0.0079 —~ 0.0205 in.)
Maximum end gap:

EM7639

No.1
1.2 mm {0.0508 in.)
No.2
1.42 mm {0.0559 in.)
Oil
1.22 mm (D.0480 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maxirmum,
even with a new piston ring, rebore all the 4 cylinders
or raplace the cylinder block,

3. INSPECT PISTON PIN FIT
At 60°C (140°F), you should be able to push the
piston pin into the piston pin hole with your thumb.
If the pin can be installead at a lower temperature,
replace the piston and pin as set.

4. INSPECT CONNECTING ROD
A. Inspect connecting rod alignment
Using a red aligner and feeler gauge, check the con-
necting rod alignment.
®  Check for out—of—alignment.
Maximum out—of —alignment:
0.05 mm {0.0020 in.) per 100 mm {3.94 in.)
If out—of—alignment is greater than maximum, re-
place the connecting rod assembly.

¢ (Check for twist
Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connect-
ing rod assembly.

[

EMO229 EMOIBT 216207
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Compressed Bolt

EM0227

EMEBE7 EMES1E

-

218372

(a)

(b)

(c)

(a)

Inspect connecting rod bolts
Using vernier calipers, measure the tension portion
diameter,
Standard diameter:

8.400 — 8.800 mm (0.3307 — 0.3386 in.)
Minimum diameter:

8.20 mm (0.3228 in.)
If the diameter is less than minimum, replace the
connecting rod bolt,

Inspect piston pin oil clearance
Using a caliper gauge, measure the inside diameter of
the connacting rod bushing.
Bushing inside diameter:
2L
27.008 — 27.020 mm (1.0633 — 1.0638 in.)
3L
29.008 — 29.020 mm {1.1420 — 1.1426 in.)

Using a micrometer, measure the piston pin diameter,
Piston pin diameter:
2L
27.000 — 27.012 mm {1.0630 — 1.0635 in.)
3L
29.000 — 29.012 mm (1,1417 — 1.1422 in.)
Subtract the piston pin diameter measurement from
the bushing inside diameter measuremant.
Standard oil clearance:
0.004 — 0.012 mm (0.0002 — 0.0005 in.)
Maximum oil clearance:
0.05 mm (0.0020 in.)
If the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and
piston pin as a set,

If necessary, replace connecting rod bushing
Using SST and a press, press out the bushing.
S8T

2L:

09222-64012 {09222-02022,

09222—-02041)

3L:

0922254011 (09222—-03016,

£9222—-03026)
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Ball

58T

EME85H

EMEECS

EME86E EMES 1Y

EMOZ3

(b) Using a round file, lightly file off any roughness from
the small end of the connecting rod.

(c) Attach the bushing to SST with the ball of S5T insids
the oil hole of the bushing,
88T
2L
09222—-64012 (09222 -02031)
3L
09222~54011 (0922203021}

(d) Align the cil holes of a new bushing and the connact-
ing rod.

{e) Using SST and a press, press in the bushing.
§S8T
2L
0822264012 (09222-02022,
0922202031, 09222—-02041)
3L:
09222 -54011 (09222-03018,
09222-03021, 09222—03026)

(f} Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see item C above)
between the bushing and piston pin.
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(g) Check the piston pin fit at normal room temperatura,
Coat the piston pin with engina oil, and push it into the
connecting rod with your thumb,

ErEgzd
CYLINDER BORING o
HINT:
e Bore all the 4 cylinders to the oversized piston
outside diameter,
e  Replace all the piston rings with cnes to match
the oversized pistons.
1. KEEP OVERSIZED PISTONS
Oversized (O/5 0.50) piston diameter;
2L
92.440 — 92.470 mm (3.6394 — 3.6405 in.)
3L
96.440 — 96.470 mm (3.7968 — 3.7980 in.)
Front Sized 2. CALCULATE AMOUNT TO BORE CYLINDERS
- Mark Mark {a) Using a micrometer, measure the piston diameter at

{Arrow)

right angles to the piston pin center line, the indicated
distance from the piston head.

Distance:
istance 2L 58.27 — 58.33 mm (2.2941 — 2.2965 in)
3L 56.27 — 56.33 mm (2.2153 — 2.2177 in)
/ . {b) Calculate the amount each cylinder is to be rebored as
follows:

Size to be rebored = P+ C —- H
P = Piston diameter
C = Piston clearance
0.050 — 0.070 mm {0.0020 — 0.0028 in.)
H = Allowance for honing
0.02 mm (0.0008 in.) or less
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3. BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:
0.02 mm {0.0008 in.)
NOTICE: Excess honing will destroy the finished round-
ness.

CRANKSHAFT INSPECTION AND REPAIR

1. INSPECT CRANKSHAFT FOR RUNOUT
() Place the crankshaft on V—blocks.
(b) Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.06 mm (0.0024 in.)

If the circle runout is greater than maximum, replace

the crankshaft.

2. INSPECT MAIN JOURNALS AND CRANK PINS

(a) Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:

STD
61.985 — 62.000 mm (2.4403 — 2.4409 in.)
Uu/s 0.26
61.745 — 61.755 mm {2.4309 — 2.4313 in.)
EMOD375 EM3105 S— u/s 0.50

61.495 — 61.505 mm (2.4211 — 2.4215 in.)
Crank pin diameter:

2L
STD
52.988 — 53.000 mm (2.0861 — 2.0866 in,)
u/s 0.25
52.745 — 52.755 mm (2.0766 — 2.0770 in.)
u/s 0.50
52.495 — 52.505 mm (2.0667 — 2.0671 in.)
3L
STD
54.988 — 55.000 mm {2.1649 — 2.1654 in.)
U/s0.25
54.745 — 54.755 mm (2.1553 — 2.1557 in.)
U/s 0.50

54.495 — 54,505 mm (2.1455 — 2.1459 in.)

If the diameter is not as specified, check the oil clear-
ance. (Ses steps b and 8 in cylinder block assembly)
If necessary, grind or replace the crankshaft,
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(b} Check each main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of —round:
0.02 mm (0.0008 in.)
If the taper and out—of-—round is greater than maxi-
mum, replace the crankshaft.
3. [IF NECESSARY, GRIND AND HONE MAIN
EG” JOURNALS AND/OR CRANK PINS
v Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure in
step 2).
Install new main journal and/or crankshaft pin under-
sized bearing.

CRANKSHAFT OIL SEALS REPLACEMENT

HINT: There are 2 methods {A and B) to replace the cil
seal which are as follows:

1. REPLACE CRANKSHAFT FRONT OIL SEAL

A. [If oil pump is removed from cylinder block:

{a) Using a screwdriver, pry cut the cil seal.

(b) Using SST and a hammer, tap in 2 new oil seal to the
depth of 0.5 mm (0.020 in.) from the oil pump case
adge.
8ST 09223—-60010

(c) Apply MP grease to the oil seal lip.

504567

B. If oil pump is installed to cylinder block:

{a) Using a knife, cut off the cil seal lip.

{b) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage tha crankshaft.

Cut Position
1 Tape the screwdriver tip.
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(c})
(d)

(a)

(b}

{c)

(a)
(b)

{c)
{d)

Apply MP grease to a new cil seal lip.

Using S8T and a hammer, tap in the oil seal to the
depth of 0.5 mm (C.020 in.) from the cil pump case
edge.

88T 0922360010

REPLACE CRANKSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder
block:

Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammaer, tap in a new oil seal unti its
surface is flush with the rear oil seal retainer edge.
88T 0922315030, 08850—70010 (09951 —-07150)
Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the cil seal lip.

Using a screwdriver, pry out the oil seal.

NOTICE: Be carsaful not to damage the crankshaft,

Tape the screwdriver tip.

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer adge.
S8T 09223 - 15030, 0985070010 (09951 —07150)
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Front Mark
{Arrow)

Front Mark
{Frotrusion)

EFET13

Oil Ring Ends

Ernzaz

No.1

EMSES8 EMEGTE
218377

EGTAH-01

PISTON AND CONNECTING ROD
ASSEMBLY

1.
(a)

{b)
{c)
(d)

(e)

(a)

(b)

ASSEMBLE PISTON AND CONNECTING ROD
Install a new snap ring on one side of the piston pin
hola.

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

Coat the piston pin with angine oil.

Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.
Install 2 new snap ring on the other side of the piston
pin hole.

INSTALL PISTON RINGS

Instali the ceil and cil ring by hand.

HINT: Face the end gap of the oil ring in the opposite
direction coil joint.

Using a piston ring expander, install the No,1 and No.
2 piston rings with the code mark facing upward.
Coda mark:

ttem 2L 3L
Na.1 T1 or IN Tt or N1
No.2 2T or 2N Tor2N

No.1 Ring X

EMLCET

(c)

Position the piston rings so that the ring ends are as

shown.
NOTICE: Do not align the ring ends.
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504562

EMEALD

3.
(a)

(b)

INSTALL CONNECTING ROD BEARINGS

Align the bearing claw with the groove of the connect-
ing rod or connecting rod cap.

Install the bearings in the connecting rod and con-
necting rod cap.

EQ7AI-O1

CYLINDER BLOCK ASSEMBLY

(a)
(b)

(a)

HINT:

® Thoroughly clean all parts to be assembled.

e Before installing the parts, apply fresh engine oil
to all sliding and rotating surfaces.

¢ Replace all gaskets and oil seals with new ones,

INSTALL OIL NOZZLES AND CHECK VALVES

{See step 1 in oil nozzles installation in

Lubrication System)

INSTALL MAIN BEARINGS

HINT: Upper bearings have an ocil groove and oil hole;

lower bearings do not.

Align the bearing claw with the claw groove of the

cylinder block, and push in the 5 upper bearings.

Align the bearing claw with the claw groove of the

main bearing cap, and push in the 5 lower bearings.

INSTALL UPPER THRUST WASHERS
Install the 2 thrust washers under the No.3 journal
position of the cylinder block with the oil grooves

facing outward.
PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

Install the 2 lower thrust washers on the No.3 main
bearing cap with the grooves facing outward.,
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EMES2T

EM543B

218376

Y oamae

Front Mark
{Arrow)

EMEQE4 EMBEA90

Z18370

Front Mark
{Protrusion)

(o)

(c}

(d)

(a)

(b}

{a)
(b)

Install the 5 main bearing caps in their proper loca-
tions.

Apply a light coat of the angine oil on the threads and
under the bolt heads of the main bearing caps.
Install and uniformly tightsn the 10 bolts of the main
bearing caps. in several passes, in the sequence
shown.

Torque: 103 N-m {1,060 kgf-cm, 76 ft-Ibf)

Check that the crankshaft turns smoothly.

CHECK CRANKSHAFT THRUST CLEARANCE

(See step B in cylinder block disassembly)

INSTALLATION PISTON AND CONNECTING ROD
ASSEMBLIES

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft and cylinder bore from
damage.

Using a piston ring compressor, push the correctly
numbared piston and conhnecting rod assembly into
the cylinder with the front mark of tha piston facing
forward,

INSTALL CONNECTING ROD CAPS

Place connecting roed cap on connecting rod

Match the numbered connecting rod cap with the
connecting rod.

Install the connecting rod cap with the front mark
facing forward.



ENGINE — ENGINE MECHANICAL EG-75

B. Install connecting rod cap nuts
HINT:
e  The connecting rod cap nuts are tightened in 2
progressive steps (steps (b) and (d}).
e |f any connecting rod bolt is broken or deformed,
replace it.
(a) Apply a light of engine cil on the threads and under
the heads of the connecting rod cap nuts. .
(b) Install and alternately tighten the nuts of the connect- ™
ing rod cap in several passes.
Torque: 54 N-m (650 kgf.cm, 40 fe.ibif}
If any one of the connecting rod cap nuts does not
meet the torque spacification, replace the cap nuts.
(e} Mark the front of the connecting rod cap nuts with
paint,
(d) Retighten the connecting rod cap nuts 90° as shown.
(e} Check that the painted mark is now at a 90° angle to
the front.
{fi Check that the crankshaft turns smoothly.
9. CHECK CONNECTING ROD THRUST CLEARANCE
{See step 2 in cylinder block disassembly)
10. INSTALL REAR OIL SEAL RETAINER
Install a new gaskset and the retainer with the 4 bolts.
Torque: 13 N-m {130 kgf-cm, 8 ft-Ibf)

EATAC -

AFTER ASSEMBLY

ﬂ\?j 1. CONNECT GROUND CABLE
. 2L for Thailand:
) P INSTALL CYLINDER BLOCK OIL ORIFICE
N 3. INSTALL OIL DIPSTICK GUIDE (PLUG)

Using a bass bar and hammar, tap in the dipstick guide
end into the guide hole of the cylinder block, facing
Y s the paint mark front.

Paint Mark

4. INSTALL UNION FOR ALTERNATOR HOSE
{a) Apply adhasive to 2 or 3 threads of the union.
Adhaesive:
Part No. 08833 —00070, THREE BOND 1324 or
equivalent

(b} Install the union,
Torque: 32 N-m (320 kgf-cm, 24 ft.Ibf)
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Dust Seal

Y =043t

Adhesive

P

10.

.

12.

13.

14.

15.

16.

17.
18.

(a)
(b)

19.

(a)

INSTALL ENGINE COOLANT DRAIN PLUG

{See step 1 (¢} and (d) in coolant check in Cooling
System)

INSTALL OIL PRESSURE SWITCH

{See step 8 in oil pressure check in Lubrication
System)

Pre—Heating System (Super Glow Type):
INSTALL WATER TEMPERATURE SENSOR
INSTALL FAN BELT ADJUSTING BAR

Torque: 45 N-m (460 kgf.-cm, 33 ft-1bT)

INSTALL TiMING BELT CASE (OIL PUMP), OIL
STRAINER AND OIL PAN

{See oil pump installation in Lubrication System)
INSTALL OIL COOLER, OiL FILTER BRACKET
ASSEMBLY AND OIL FILTER

(See oil cooler installation in Lubrication System)
INSTALL ALTERNATOR AND VACUUM PUMP
ASSEMBLY (WITH HOSES)

INSTALL ENGINE MOUNTING AND ALTERNATOR
BRACKETS

Torque: 39 N-m (400 kgf-cm, 29 ft-1bf)

INSTALL INJECTION PUMP AND STAY

(See injection pump installation in Fuel System)
INSTALL CYLINDER HEAD

(See cylinder head installation)

INSTALL WATER PUMP

(See water pump installation in Cooling System)
INSTALL PULLEYS AND TIMING BELT

(See timing beilt installation)

DISCONNECT ENGINE FROM ENGINE STAND
INSTALL REAR END PLATE

Install the dust seal to the crankshaft.

Install the rear and plate with the 2 bolts.

Torque: 12 N-m {120 kgf-cm, 9 ft-Ibf)

M/T:
INSTALL FLYWHEEL
Apply adhesive to 2 or 3 threads of the mounting bolt
end.
Adhaesiva:
Part No. 08833 —00070, THREE BOND 1324 or
equivalent
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{b) Install the flywheel on the crankshaft.

{c) Apply a light of engine oil on the threads and under
the heads of the flywheel bolis.

{d) Install and uniformly tighten the bolts, in several
passes, in the sequence shown.
Torque: 122.5 N-m (1,250 kgf-cm, 90 ft.1bf)

20, A/T:
INSTALL DRIVE PLATE

. {See procedure step 19)

Torque: 88 N-m {1,000 kgf-cm, 72 ft.|bf)





