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DESCRIPTION o

The 1KZ—T engine is a 3.0L OHC turbo diesel engine.

OPERATION
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Aluminum alloy is used for the cylinder head and resin for the cylinder head cover to reduce
weight. The camshaft is belt driven and its serviceability has been increased by driving it with the
injection pump gear. The belt tensioner is a hydraulic type to maintain appropriate tension.

The cylinder block has a balance shaft built into it to reduce engine vibration. For the idle gear
between the crankshaft gear and injection pump gear a scissors type gear is used to reduce gear
grinding noise. The crankshaft has a streamlined counterwsight to reduce oil friction at high
engine speeds.

A cooling channel has been provided in the piston head to reduce heat transmission to the top
ring groove. To improve the durability of the top ring, FRM (Fiber Reinforced Metal) is embedded
into it. Also, the groove has been positioned closer to the upper surface of the piston to reduce
the volume of the piston chamber. The top of the piston is alumite —coated for greater heat
resistance.
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TROUBLESHOOTING

Diesel Engine Daignosis

GENERAL

1. Diesel engine problems are usually caused by the engine or fuel system. The injection pump is
very rarely the cause of fuel system problems.

2. Before beginning fues system tests, first check that the engine compression, valve timing and
other major systems are within specifications.

PRELIMINARY CHECKS

1. Before performing fuel system checks, ensure that the engine is in good running condition. If

necessary, first check the compression, timing and major components or systems.

Check the air filter, and clean or replace it if necessary.

3. Check that there is sufficient fuel in the tank.

Check if the fuel is contaminated with gasoline or other foreign elements. Only good —quality

diesel fuel should be used.

5. Bleed air from the system by pumping the priming.

Check for water in the fuel filter and fuel tank, and drain as necessary.

If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system.
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PRECAUTION:
1. The basic troubleshooting procedures for the diesel engine (valve clearance, compression, bear-
ings, valves, pistons, etc.) are the same checks you would make for gasoline engine.
2. Repair of the injection pump requires considerable skill and use of a special test bench.
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o % | Engine cranks normally ; 5 -2 Il 6 4
= _ | Engine cranks slowly 2: 11 3 9
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O 2 | Engine cranks normally 112 B
£ | High engine idle speed 3 )1
°
g Rouph idle with warm 6 7 218
o | engine
Lack of power 9|6 12 518 |1 2
Engine suddenly stops 2 4 |1 3
Engine does not shut off 1 2
with key
Excessive exhaust smoke 4 | 3 211
E Excessive fuel consumption 8 10 517 |1
S
Engine overheat 7
Low oil pressure
High oil pressure
Engine noise when warm 2 1

HINT: When inspecting a wire harness or circuit the Electrical Wiring Diagram repair manual should be
referred to and the circuits of related systems also should be checked.
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See page

EG-26
EG-26

EG-39

Suspect area

Symptom

Maximum Speed

Idle Speed

Engine does not crank

@ |Valve Timing

Does not
start

Engine cranks normally

w

Engine cranks slowly

Difficult
1o start

Engine cranks normally

High engine idle speed

Poor idling

Rough idle with warm
engine

Lack of power

1

Engine suddenly stops

Engine does not shut off
with key

Excessive exhaust smoke

Qthers

Excessive fuel consumption

Engine overheat

Low oil pressure

High oil pressure

Engine noise when warm

EG-29
EG-239
EG-16
EG-236
EG-234
EG-241
EG-242
EG-250
EG-253
EG-87
EG-87
EG-57
EG-87

Qil Pressure Switch
Connecting Rod
Crankshaft Bearing

Clutch Slipping
Bearing

Compression
Thermostat
Fanbelt

Fluid Coupling
Water Pump
Radiator and
Radiator Cap
Coolant Leakage
Relief Valve
Brake Grabbing
Cylinder Head
Cylinder Block

Qil Pump
Flywheel

~
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Diesel Electrical System Diagnosis

ENGINE DOES NOT START COLD
HINT:
e  Battery voltage at 12 V — Ignition switch OFF,
® Engine cranks nomally.
° Fusible link okay.
® Check the voltage marked with an asterisk (*) just as the ignition switch is placed at ON
because the voltage will change.
1. Pre—Heating System

Disconnect the water temperature sensor.
1
Check if indicator light lights up with Check fuse, Check for short circuit
ignition switch ON. No {See page ST-28) Fuse and repair if necessary.
Light on: Approx. 6 seconds Blown
Yes Fuse OK
Check indicator «| Replace bulb.
light bulb. Bulb
No Good
Bulb OK
Ignition switch OFF. Check for battery voltage to terminal S-IND of pre-heating
timer connector (on wire harness side). _
If okay, pre-heating timer is faulty and should be replaced.
*Check for battery voltage to terminal *Check that there is 1 V or less to terminal CHG.
S-REL of pre-heating timer with No If okay, timer is faulty and should be replaced.
ignition switch ON. Voltage i,
Voltage
*Check if voltage to terminal S-REL of Start engine and check if there is voltage at terminal CHG of
pre-heating timer is terminated after No pre-heating timer.
engine is started. If faulty, repair charging system as necessary.
v If okay, pre-heating timer is faulty and should be replaced.
es
Pre-Heating Timer
Ignition switch OFF. S-FFLEL G-}ND

-

CONTINUED ON PAGE EG-12 POBOSS
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l CONTINUED FROM PAGE EG-11

*Place ignition switch at ON and check

if current flow to terminal S-REL of
timer is in accordance.
Current flow: Approx. 120 seconds

OK No
Voltage

t

Pre-heating duration differs from the specified duration.

* After completion of pre-heating, check

Timer is faulty and should be replaced.

for voltage at terminal S-REL again when
ignition switch is placed at START.

Voltage

Ignition switch OFF.

i

No
Voltage

*Place ignition switch at ON and check
for voltage to glow plug a few seconds
later. Thereafter, voltage should drop
about 1/2,

OK

No Voltage
at All

Replace glow plug relays.

Seconds

Check glow plug for resistance.

Voltage Remains
at Battery Voltage
or 1/2 Battery
Voltage 120

Glow plug relay is faulty and should be replaced.

Approx. 0 Q2

Glow plug okay.

Connect water temperature sensor.

Infinity

Glow plug is faulty and should be replaced.
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EG-13

. Fuel Cut Solenoid Valve

With ignition switch turned ON, check for
fuel cut solenoid valve operation noise
(clicking sound) while repeatedly
connecting and disconnecting fuel cut
solenoid valve.

No Noise

Check fuse.

Fuse OK

Apply battery voltage directly to solenoid,
and check for noise.

No Noise

1

Replace fuel cut solencid valve.

Noise

Fuse
Blown

Noise

Fuel cut solenoid valve okay.

Check for short circuit, and repair as necessary.

Check wire harness from fuse to fuel cut solenoid.
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PITI3

Recommended Viscosity (SAE):
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ENGINE COOLANT INSPECTION

1.

(a)

(b)

(c)

EGMG 01

CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

The engine coolant level should bs between the
"LOW” and "FULL" lines.

If low, cheack for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove the radiator cap while the engine and radiator are
still hot, as fluid and steam can be blown out under
pressure.

There should not be any excessive deposits of rust or
scale around the radiator cap or radiator filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the radiator cap.

ENGINE OIL INSPECTION

1.

CHECK OIL QUALITY
Check the oil for deterioration, entry of water, dis—
coloring or thinning.
If oil quality is visibly poor, replace it.
Qil grade:
APl grade CD or better
Recommended viscosity:
Refer to illustration
CHECK ENGINE OIL LEVEL
The oil level should be between the "L" and "F” marks
on the dipstick.
If low, check for leakage and add oil up to the "F”
mark.
NOTICE: Do not fill with engine oil above the “F* mark.

|\
'
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BATTERY INSPECTION

1.
(a)

(b)

(a)
(b)

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the slectrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water,
Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):

1.27 — 1.29
If not within specifications, charge the battery.
CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES
Check that the battery terminals are not loose or
corroded.
Check the fusible links and fuses for continuity.

AIR FILTER INSPECTION AND CLEANING
Paper Filter Type:

1.

INSPECT AIR FILTER

Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

CLEAN AIR FILTER

Clean the filter element with compressed air.

First blow from the inside thoroughly. Then blow off
the outside of the filter element.

Washable Type:

1.

(a)

(b)

(c)

INSPECT AIR FILTER

Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

CLEAN AIR FILTER

Blow dirt off in the filter element with compressed air.

Submaerge the filter element in the water and agitate it
up and down more than 10 times.

Repeat rinsing in clean water until rinsing water is
clear.
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Clearance

CORRECT

WRONG

J Pivot Bolt

e i)
SSTB
SST A
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(d) Remove excess water by shaking the filter element or
blowing with compressed air.
NOTICE: Do not beat or drop filter element.

(e) Wipe off dust on the air cleaner case interior.

ALTERNATOR DRIVE BELT INSPECTION

INSPECT DRIVE BELT

(a) Visually check the belt for cracks, oiliness or wear.
Check that the belt does not touch the bottom of the
pulley groove.
If one belt has any of the above defects, replace both
belts.

(b) Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of pressure.

Deflection:
New belt
6 — 8mm (0.24 — 0.31 in.)
Used belt
8 —12mm (0.31 — 0.47 in.)

If the deflection is not as specified, adjust it.

Reference
Using SST, check the drive belt tension.
SST A 09216—00020
SST B 09216 —-00030
Drive belt tension:
New belt
38 — 62 kgf
Used belt
20 — 40 kgf



ENGINE — ENGINE MECHANICAL

EG-17

Ohmmeter

21170

HINT:

¢ "New belt” refers to a belt which has been used
less than 5 minutes on a running engine.

® "Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.

e  After installing a new belt, run the engine for
about 5 minutes and rechack the belt deflection
or belt tension.

GLOW PLUGS INSPECTION

NOTICE: When checking the resistance of the glow
plugs, do it with the engine installed. Keep removal and
installation of the glow plugs to a minimum.

INSPECT GLOW PLUGS (See page ST—33)
Using an ohmmeter, that there is continuity between
the glow plug terminal and ground.
Resistance (Cold):
Approx. 0.65 Q
If the resistance exceeds 1.0 Q, replace the glow plug.

VALVE CLEARANCE INSPECTION AND ~
ADJUSTMENT

(a)
(b)
(c)

HINT: Inspect and adjust the valve clearance when
the engine is cold.

REMOVE INTAKE PIPE

Disconnect the VSV connector and 2 vacuum hoses.
Disconnect the 2 wire harness clamps.

Remove the 4 nuts and seal washers.
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(d)
(e}

(f)

(a)
(b)

(a)

(b)

Disconnect the 2 PCV hoses.

Use pliers to.pinch the ends of the clamp togeth
until the lock plate engages the catch.

Make sure the lock plate and catch are engaged si
curely.

Remove the intake pipe and gasket.

REMOVE CYLINDER HEAD COVER ,
Remove the 10 bolts, 2 nuts, cylinder head cover an
gasket,

SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align it
groove with the timing pointer.

Check that the valve lifters on the No.4 cylinder ar
loose and valve lifters on the No.1 cylinder are tight
If not, turn the crankshaft one revolution (360°) an
align the mark as above.

ADJUST VALVE CLEARANCE

Check only the valves indicated in the illustration.

e Using a thickness gauge, measure the clearanc
between the valve lifter and camshaft.

e Record the out — of — specification valve cleai
ance measurements. They will be used later t
determine the required replacement adjustir

shim.
Valve clearance (Cold):
Intake

0.20 — 0.30 mm (0.008 — 0.012 in.)
Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)
Turn the crankshaft pulley one revolution (360°) an
align the mark as above (See procedure step 4).
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[ A R el (c) Check only the valves indicated as shown. Measure
No.l  No.2 the valve clearance. (See procedure in step (a))

b 'l"} '."Tq' Q.'.I
5:%-ll.\. |-§1£_q:|-||g.
= : Y

(d) Remove the adjusting shim.
e  Turn the crankshaft to position the cam lob of the
camshaft on the adjusting valve upward.
e Using SST, press down the valve lifter.
SST 09248—-64010
HINT: Before pressing down the valve lifter, position the
notch on the exhaust manifold side.

e Remove the adjusting shim with small screwdriv-
er and magnetic finger.,

(e) Determine the replacement adjusting shim size by
using following the formula or charts:
e Using a micrometer, measure the thickness of
the shim which was removed.
®  Calculate the thickness of the new shim so the
valve clearance comes within specified value.

§ e Thickness of removed shim
A Measured valve clearance
N .. Thickness of new shim
Intake:

N=T+ (A — 0.25 mm (0.010 in.))
Exhaust-

N=T+ (A — 0.30 mm (0.012 in.))
e Salect a new shim with a thickness as close as
possible to the calculated values.
HINT: Shims are available in 17 sized in increments of
0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to
3.300 mm (0.1299 in.).
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Adjusting Shim Selection Using Chart
INTAKE

1 Installed shim thickness mm {in.)
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[~ 0441 —0.460 (00174 - 0.0181) 1)1 papasafielis susp1p121ksuepe26eReu k771 a1 sakislshehelielsslalialat a1l far oy
| 0461 - 0.480 (00181 - 0.0188) 1j4ajealaal 6161 6K 5RER1 121214614616 6M7[ 74701 31131 welalas e elaolaglanlar e a1l
| 0481 - 0500 (00189 - 0.0197) uajaahelie 5uER 12112127 M6KE) 6264 77010131 31 jelsReeRspeMgKol 41 la1]ala)
0601 - 0520 (00187 - 0.0205) THBED 121211 usuelel62s el 7781 B1]01 B1 jaslaislaelie36laalaals 1 [t fai i
0.621 - 0.540 (00205 - 0.0213) 616/ 6lsksusR1 21 R1hekekepeRe26M T7u701 B B1)skekshelaebelaalalaalat a1 fa1fa1fa
0,541 - 0.560 (0.0213 - 0.0220) h g1 6 1%7313131 auauepepeckalalisiarfaiiat o
0.561 - 0.580 (0.0221 - 0.0228) hejas 1pigt a6l 777810101 kealeaiepenelauolaslat a1l
0.581 - 0.600 (0.0229 - 0.0236) M5us212121 2148 sp7M7D1 B pip1kaksieleepelaksletjatlatjarjan
0.601 - 0620 (00237 - 0.0244) s 121 6 7M7p1031 011 akepspRepeelsjasi e a1 a1
0.621 - 0640 (0.0244 - 0.0252) 212101 eles El7l7M 7R 3101 4alslabelep6lalaolask 1l farla1 4
0.641 - 0660 (0.0252 - 0.0260) 21021 sl TM7k70101 B kaksuspeheaskapalaal a1l
0.661 - 0680 (0 0260 - 0.0268) 21}6UBHERE 7747015131 kel48l4a06R606/40MIMal1 14141
0681 - 0700 (0.0268 - 0.0276) HEME TR7p1BIE1Beks spslasiaspifarlerlarial
0.701 - 0.720 (0.0276 - 0.0283) n TR701B1B1B1kS suolsk i faila1al
0721 - 0.740 (0.0284 - 00291) _ TRIRIB1 3181k gusjoj1laiarlaray)
0741 - 0760 (0.0292 - 0.0299) 2 777 B1B1 keksks alajsolarfatiarlatfay
0761 0 780 (0.0300 - 0.0307) 26M 71770101 B14sKE et
0.781 - 0800 (0.0307 - 0.0315) W7l7B BB i1t
0.801 - 0.820 (00316 - 00323) W71 B pIp glgl i M1 A
0.821 - 0 840 (0.0323 - 0.0331) n1B1514els) 1 farkeran
0.841 - 0.860 (00331 - 0.0339) n1p1e etk farian
0.861 - 0.880 (0.0339 - 0.0346) 01jleaks BTN
881 - 0900 (0.0347 - 0.035¢ 48 ik
901 - 0.920 (0.0355 - 0.0362) 48 DETNTTTT
0.921 - 0940 (0.0363 - 0.0370) 36 EDETTTINY
0.941 - 0.960 (0.0370 - 0.0378) 111l
0.961 - 0980 (0.0378 - 0.0386) 56 a1 1
0981 - 1.000 (00386 - 0.0394) 4ojolatierlariay
1.001 - 1.020 (0.0394 - 0.0402) aalat i janlad . . )
1.021 - 1,040 (00402 - 0.0409) TTIDT New shim thickness mm {in.)
1041 - 1,060 (00410 - 0.0417) a1 Shi .
1061 1080 (00418 - 0.0425) W1 ; "™ | Thickness | SMM | Thickness
1,081 - 1100 (00426 —00433) a1 No. No.
01 | 250 (0.0984)| 46 (295 (0.1161)
42 | 255 (0.1004) | 26 [3.00(0.1181)
06 |260(0.1024)| 47 !3.05 (0.1201)
43 | 2.65 (0.1043)| 31 [3.10 (0.1220)
11 [ 2,70 (0.1063) | 48 13.15 {0.1240)
44 | 2,75 (0.1083) 36 (3.20 {0.1260)
16 |2.80 (0.1102) [ 49 |3.25 (0.1280)
45 [ 2.85 (0.1122)| 41 13.30(0.1299)
4 21 290 (0.1142)
Intake valve clearance (Cold): -
0.20 — 0.30 mm (0.008 — 0.012 in.)
EXAMPLE: The 2.800 mm {0.1102 in)) shim is installed
and the measured clearance is 0.350 mm (0.0138 in.).
Replace the 2.800 mm (0.1102 in.) shim with a No.21
shim.
- Vo3782
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Adjusting Shim Selection Using Chart

EXHAUST
lnsta_l|_h<' shim thickness mm (in)
= {v] [ - :"“‘E‘w ““ﬁ::‘n clels gl iElgle|lsialalzs|alal ==zl
A EEEE e 7sa clERs 8 mesle e e e e e e e R ElelE e e Elee e
Messured clearonce sis(s "-dzéoalééeassaaaagaéaaaassaagagaaaggaggaé sl3s
I8 g/2i2 g g gEleeegge
. EEEEsEEecEEaze R s anesTnaneesagneccseseiagis
0.000 -~ 0,020 {0.0000 - 0.0008) 0101 b1 oy o1 ja2la2ja 242 3u3papsfiifn [2 26126
0,021 - 0,040 (0.0008 — 0.0016) 011010101 [01 ja2]42ja2 43la3la3f11[11]11[aa 2647
0.041 - 0.060 {0.0016 — 0.0024) 0101101 o1 Jo1 [a2}42}e 2106 3Ja3{11]11(11}44]aa 6l47]a7]
0061 0.080 (00024 - 0.0031) 01010101 01 2424206 jo6 106 3f]t1]r1]ealaaas Tlath
0081 - 0.100 (0.0032 - 0.0038) _ 10101 o1 jo1 2aziazlazbeloslaalazlaalaaliy hlaalaalaalasfisie 6 747131
0101 0120 (0.0040 - 0.0047) p1)01 0101 [o1 a2ks2la2l 2oelos lafaalaafaai1 17 fes jaalaalaaisie 731
0121 0140 (D.0048 - 0.0055) 0110110101 lazla242106/06 06434314311 [11]11 [aaaalaa]1 61161645 31
0141 - 0160 (0.0056 - 0.0063) 01101101 Jo1 jor 2242 joslaajaajaafit [11]11]aalaaua]16]16]1 645145 [31}48]
0161 - 0.180 (0.0063 - 0.0071) 0110101 01 Jo1 42/4 2}a2)c6 s Joela3la3laah 1 1|11 jaalsalash she|i alaslas as) ks
0.181 - 0200 (0.0071 - 0.0079) 011011010101 42}42}4 2142106 /0643143 [43}43{1 1 |1 1 }aa [aslaajaa 1616145 a5 a5 |45 21 [21 |46 a6 48146, 47la717[21]31laB ks
0201 - 0220 (00073 — 0.0087) 011011010101 a2la2(42}u2 o6 o6 l3jaajalasii 1 [111aajaalaalaali6f16jas a5 54521(21 [46[46]a6]a6 26 47]473131Jasfaslas
0221 - 0.240 (00087 — 0.0034) Jo1j01jo1 jov Jo1 fe2la2fa2jos k3pajafi i1 aajaslas16]16)16las 6 la5 2112121 [a6acles|26 26 |26a 714 71731 [31 51 |as 1|36 136136
0241 - 0249 (00095 - 0.0098) 011010101 ja2la2la2os s osla3laslaaf 11117 eajealaa 6161615 1 1214§Feka&§12&[26h1474?31 31131 alas 36[360sjad
0250 - 0350 (00098 - 0.0138) | 1 1 ]
0351 - 0.360 {00138 - 00142) 42 106106430430 111 hel1epieislaslas (21 212121 laslis 262626 el 71a 7131 31 :nE:T laslaoiar fat fa1 a1 a1
0361 - 0.380 (0.0142 - 0.0150) 42 haEa, 1 1616M5 51521121 [21}aclasjabl26 266 la7]a7]a 7]31 [31 31 laslas) olagjaolat fatja1farfas
0381 - 0.400 (0.0150 - 0.0157) osioslaslaslashainihinle s]16]1645/48a5 4521 [21 e lasac e 26 26147 la7}a7[a7]31 (31 g 1041]41141]41
0401 - 0.420 {0.0158 - 00165 3ja3p3laf i alashalt 545145(21 21 laslaslas a6 la7larlazla731[31l48 8 9jagiaolar fa1]a1]at
0421 - 0440 (00166 - 0.0173) RNERINEET 16/16/16)asksls]an[21121]asluslas 6[26[26147]47]47[313151}48 36laglaolaslat fa1arjar]ar
0441 - 0460 (00174 - 00181) 4314301111111 Jaalaalaali 6161y slaslasias D1 2121 ]a6 46 asslre]26 /4 71a7[a 751 b1 31 eaasfaslis 9laolaolal [41]a1 4141
0461 - 0,480 (00181 - 00189) 43111111 jaaleslas16]16]16Ja5 s s 1 2121 46la6 6l26j4 747147 1[3131% 36, 149140149041 J41ja1 141}
0481 - 0500 (00189 - 0.0137) 1111 jaajaaleaaahshislas s ias st 21 aelsislec26[28la Tl Tl 7731 B 8 9jaslaolasldt [a1a1far]ar
0501 - 0520 (0.0197 - 0.0206) 1 alaalisfig 5[2121 a8 uslaclaB626a7la7}a71a 731 31 Blaslas 9[49j40jasla1 4114141
052) - 0540 (00205 - 00213) 444484 116116716 455512112101 laslaclasebe el Tla7la 7t [ a1 83136 [36jaglaolaalat a1 a1 [a1]ar
0541 0560 (00213 - 0.0220) 44]84]16 5l45) 21 67747311 [ las 6j49laaaala1 a1 [ar}a1 fa1
05610580 (00221 - 00228) 44/16/16/1645 Tla7la7i31 8131 9j4sfaglaifarfatar Jar
0581 - 0600 (0.0229 - 0.0236) 16[16}45 5121 Tarlazla7l1 31% 8l48[36 9laofaalat jat a1 a1]ay
0601 0620 (00237 - 0.0244) heslspslaspip 7M7l704751 a1 las 8 alaafanfar a1 larfar
0621 - 0640 (00244 - D0252) M 1212114 T 7731 3B Bja8 9 i M far
0641 0660 (00252 - 0.0260) 4 1212148 7]87147131 (3131 4slslas 636 (36 lal40laslat [a1 )41 |47 [ar
0.661 - 0680 (00260 - 0.0268) 12121 77l mpi bt 8 365 j48(a0lat 41 [a1[a1 |4
0681 - 0700 (00268 - 00276) 121 Tu7la7M7B1 [ 3603640/a0laalaslal farfariarlay
0701 0.720 (00276 - 0.0283) 214646/ Th7ia7]a7[31 31 jasles 3649149149149 141 41 M1 41
0.721 - 0.740 (00284 - 00291) 46 7l7j47P1131 B1jag glohaolfarar]arjat
0.741 - 0.760 (00292 - 0.0298) 46 7ja7la7p1p1[31 4g) 4gMal1 41141411
0761 0.780 (0.0300 - 0.0307) 4626 77l 7[31 p1 o1 jesles 9jalaalar a1 la1lat oy
0781 0800 (0.0307 - 0.0315 2670477 7(31 slolealasatiarfar[arjat
0601 - 0820 (0.0315 - 00323) 261477l 78731 31 8 9i4gMalanlat a1 fat
0621 - 0840 (00323 - 0.0331) 4717781 B BY 9laglasfatfatfar la1jan
0.841 0860 (00331 - 0.0339) 7047131 31 31 9l40la1 a1 a1 jat Jar
0861 - 0.880 (00339 - 0.0346) 47(3131]31 |4 8 141 jat a1l
0.88) - 0.900 (00347 - 0.0364) 131 M1 fa1 a1 et 4
0.801 0920 (00385 - 0.0362) 1 ashat el fan
0,921 - 0940 (0.0363 - 0.0370) _ 11a1ja1 a1 a1 -
0.941 _ 0960 (0.0370 - 0.0378) 48 e larletlan S S 4
0.961 - 0980 {00378 - 0.0386) 48 9149149041 Ja1 fa1ja1 Ja
0.981 - 1.000 (00386 - 0.0394) 38 9len [a1 a1 fa1far)
1.001 - J 020 (00354 - 0.0402) 361493 e et ] i i . .
1,021 1040 (00402 - 0.0409) a%hsl« e New shim thickness mm (in.)"
1.041 - 1.060 (0.0410 - 00417 OO T T T Y . 7 N
1061 - 1080 (0.0418 - 0.0425) okt a1 a1 fatfat Sh'f“' Thickness sl Thickness
1.081 - 1100 (0.0426 - 0.0433) 4 [ Ja1 a1 a1 No> : No.
1101 - 1.120 (0.0432 - 0.0441) 1jarfan
T121 - 1140 (00441 —00ads) T 01 2.50 (0.0984) 46 2.95 (0.1161)
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11 | 270 (0.1063) | 48 | 3.15 (0.1240)
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45 | 2.85(0.1122) | 41 [ 3.30 (0.1299)
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Exhaust valve clearance:
0.25 - 0.35 mm (0.010 - 0.014)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed and
the measured clearance is 0.390 mm (0.0154 in.).
Replace the 2.900 mm (0.1142 in.) shim with a No.11 shim.

vo3Tes
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PUTN

)

(g)

(a)
(b)

(c)
(d)

(a)
(b)
(c)

(d)

(e)

(f)
(g)

Install a new adjusting shim.

e Place a new adjusting shim on the valve lifter.
® Remove the SST.

SST 09248—-64010

Recheck the valve clearance.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

Install the gasket to the cylinder head cover.

Install the cylinder head cover with the 10 bolts and 2
nuts.

Torque: 8 N-m (90 kgf-cm, 78 in..Ibf)

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.
Press the clamp lock together with pliers and press
down the tip of the lock plate. Carefully let the lock
spread apart.

Take care not to let the pliers slip.

Connect the 2 PCV hoses.

Install the 4 seal washers and nuts.

12 N-m (120 kgf-cm, 9 ft.lbf)

Connect the 2 wire harness clamps.

Connect the VSV connector and 2 vacuum hoses.
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INJECTION TIMING INSPECTION AND

ADJUSTMENT

1. INSTALL SST AND DIAL INDICATOR

(a) Remove the plug bolt and gasket from the distributive
head plug of the injection pump.

(b) Install SST (plunger stroke measuring tool) and a dial
indicator to the plug bolt hole of distributive head
plug.

SST 09275-54011

2. SET NO.1 OR NO.4 CYLINDER TO 25° OR MORE
BTDC/COMPRESSION
Turn the crankshaft pulley counterclockwise, so the
pulley groove is 25° or more from the timing pointer.

3. w/ ACSD:

RELEASE ACSD ADVANCE

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.

(b) Put a metal plate (thickness of 8.5 — 10 mm (0.335 —
0.394 in.)) between the cold starting lever and thermo
wax plunger.

4. ADJUST INJECTION TIMING

(a) Set the dial indicator at 0 mm (0 in.).

(b) Recheck to see that the dial indicator remains at 0 mm
(0 in.) while slightly rotating the crankshaft pulley
clockwise or counterclockwise.

(c) Slowly rotate the crankshaft pulley clockwise until
pulley groove is aligned with the timing pointer.

(d) Measure the plunger stroke.

Plunger stroke:
Europe
0.39 — 0.43 mm (0.0154 — 0.0169 in.)
Others
0.58 — 0.62 mm (0.0228 — 0.0244 in.)
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(e) Loosen the following nuts and bolt:
(1) 4 union nuts of injection pipes at injection pump
side

(2) Bolt holding injection pump to injection pump
stay

(3) 2 nuts holding injection pump to timing gear case

(fy Adjust plunger stroke by slightly tilting the injection
pump body,
If the stroke is less than specification, tilt the pump
toward the engine.
If the stroke is greater than specification, tilt the pump
away from the engine.

(g) Tighten the following nuts and bolt:
(1) 2 nuts holding injection pump to timing gear case
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)
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(a)

(b)

(2) Bolt holding injection pump to injection pump
stay

Tarque: 32 N-m (330 kgf.cm, 24 ft.Ibf)

e Recheck the plunger stroke.

(3) 4 union nuts of injection pipes
Torque: 15 N.m (150 kgf-cm, 11 ft.Ibf)
w/ ACSD:

REMOVE METAL PLATE

REMOVE SST AND DIAL INDICATOR

Remove the SST and dial indicator.

SST 09275—54011

Install a new gasket and the plug bolt of the distribu-
tive head plug.

Torque: 25.5 N-m (260 kgf.cm, 19 ft.1bf)

START ENGINE AND CHECK FOR LEAKAGE
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IDLE SPEED AND MAXIMUM SPEED
INSPECTION AND ADJUSTMENT

1.
(a)
(b)
(c)
(d)

{e)

(f)
2.

(a)

(b)
(c)

(d)

INITIAL CONDITIONS

Engine at normal operating temperature
Air cleaner installed

All accessories switched OFF

All vacuum lines properly connected
Valve clearance set correctly

Injection timing set correctly
CONNECT TACHOMETER

ADJUST IDLE SPEED

Check that the adjusting lever touches the idle speed

adjusting screw when the accelerator pedal is relea-

sed.

If not, adjust the accelerator linkage.

Start the engine.

Check the idle speed.

Idle speed:
70050 rpm

Adjust the idle speed.

e Disconnect the accelerator likage.

® Loosen the lock nut of the idle speed adjusting
screw.

®  Adjust the idle speed by turning the IDLE SPEED
ADJUSTING SCREW.

Idle speed:
700 rpm

®  Securely tighten the lock nut, and recheck the
idle speed.

® Reconnect the accelerator linkage.
e  After adjustment, adjust the accelerator linkage.
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4.
{a)

(b)
(c)
(d)

ADJUST MAXIMUM SPEED

Check that the adjusting lever touches the maximum
speed adjusting screw when the accelerator pedal is
depressed all the way.

If not, adjust the accelerator linkage.

Start the engine.

Depress the accelerator pedal all the way.

Check the maximum speed.
Maximum speed:

4600+130 rpm
If the maximum speed is not as specified, refer to

INJECTION PUMP ADJUSTMENT (See page EG—
197).
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Vacuum BT

N Idle-Up Setting
] Speed Adjusting
5 Screw

EME200

Idle-Up Setting
Speed Adjusting

EN3I70

AIR CONDITIONER IDLE—UP SETTING
SPEED INSPECTION AND ADJUSTMENT

1. INITIAL CONDITIONS

(a) Engine at normal operating temperature

(b} Air cleaner installed

(c) All vacuum lines properly connected

(d) Valve clearance set correctly

(e) Injection timing set correctly

(fy Idle speed set correctly

2. CONNECT TACHOMETER

3. ADJUST AIR CONDITIONER IDLE — UP SETTING
SPEED

(a) Start the engine.

(b) A/C switches ON.

(c) Disconnect the vacuum hose from the idle—up ac-
tuator.

(d) Apply vacuum to the idle —up actuator.

(e) Race the engine to 2,500 rpm for a few seconds,
release the throttle and check the idle—up setting
speed.

A/C idle—up setting speed:
950 rpm

(f) Adjust the idle —up setting speed by turning the IDLE
—UP SETTING SPEED ADJUSTING SCREW.

(g) Race the engine to 2,500 rpm for a few seconds,
release the throttle and recheck the A/C idle—up
setting speed.

(h) Reconnect the vacuum hose to the idle—up actuator.
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P2

COMPRESSION CHECK

(a)

(b)

(c)

EGI40-01

HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure the compression
pressure.

WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

REMOVE INJECTION NOZZLES

(See page EG—152)

CHECK CYLINDER COMPRESSION PRESSURE
Install an attachment to the injection nozzle hole.
BANZAI TDG—=1F (TDG—=12)

IYASAKA DCG—~UTTN—2 (No.34)

Connect a compression gauge to the attachment.
BANZAI TDG—1F
IYASAKA DCG—UTTN-2

While cranking the engine, measure the compression
pressure.

HINT: Always use a fully charged battery to obtain
engine revolution of 250 rpm or more.

Repeat steps (a) through (c) for each cylinder.
NOTICE: This measurement must be done in as short a
time as possible.
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Compression pressure:

3.040 kPa (31.0 kgf/cm? 441 psi) or more

Minimum pressure:

1.961 kPa (20.0 kgf/cm?, 284 psi)
Difference between each cylinder:
490 kPa (5.0 kgf/cm?, 71 psi) or less
(e) If the cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the injection nozzle hole and repeat steps

(a) through (c) for the cylinder with low compression.

e If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are
worn or damaged.

e |f pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket.

5. REINSTALL INJECTION NOZZLES

{See page EG—158)

6. RECONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

L P

7. START ENGINE AND CHECK FUEL LEAKAGE
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TIMING BELT

HINT: If replacing the timing belt before the timing
belt warning light comes on, (light comes on after
100,000 km of driving), be sure to reset the timing
belt counter of the speedometer to zero.

COMPONENTS FOR REMOVAL AND
INSTALLATION

[ 9(90, 78 in 1) _|

Cylinder Head Cover

Intake Pipe

v : -"‘l ) /
No.2 Air Hose 4_@ & Gislat & Gasket
No.1 Camshaft 4 “‘L_p‘
Timing Pulley n i!\. N

Timing Belt Cover ] 98 (1,000, 72) ‘ 3
Clip /-
Timing Belt g
l@ e / \}
(’, =
A
\ P

Idler Pulley (4 L % @
ol 1 278
o

) Timing Belt :
- .
1% Tensioner |
& < /
e

2 ¢

2 =

%'f{"

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

13 (130, 9}

’_Nvm (kgf-cm, h-lbfL] - Specified torque
¢ Non-reusable part
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TIMING BELT REMOVAL

EGHIN -1

{See Components for Removal and Installation)

1. REMOVE TIMING BELT COVER
Remove the 4 bolts, seal washers, 2 clips, timing belt
cover and gasket.

2. SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, set both No.1
and No.2 camshaft pulley grooves at TDC marks.

Ty s )
FIZEEE

3. IF RE—=USING TIMING BELT, MARK TIMING BELT
HINT: If reusing the timing belt, draw a direction arrow
on the belt (in the direction of engine revolution), and
place matchmarks on the pulleys and belt as shown in
the illustration.

4. REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 bolts, remove them and
timing belt tensioner.

5. REMOVE TIMING BELT IDLER PULLEY
Using a 10 mm hexagon wrench, remove the bolt,
T?‘—': timing belt idler pulley and washer.

10 mm
Hexagon
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6.

(a)
(b)
(c)

(d)
(e)

(f)

REMOVE TIMING BELT

REMOVE NO.2 CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No. 2 camshaft timing pulley
flange and No.2 camshaft timing pulley.

REMOVE INTAKE PIPE

Disconnect the VSV connector and 2 vacuum hoses.
Disconnect the 2 wire harness clamps.

Remove the 4 nuts and seal washers.

Disconnect the 2 PCV hoses.

Use pliers to pinch the ends of the clamp together
until the lock plate engages the catch.

Make sure the lock plate and catch are engaged se-
curely.

Remove the intake pipe and gasket.

REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, 2 nuts, cylinder head cover and
gasket.
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EM3336

EM3337

10.
(a)

(b)

REMOVE NO.1 CAMSHAFT TIMING PULLEY

Hold the hexagonal wrench head portion of the cam-
shaft with a wrench, and remove the No.1 camshaft
timing pulley bolt and No.1 camshaft timing pulley.
Remove the sat key.

TIMING BELT COMPONENTS INSPECTION

1.

(a)

(b)

(c)

INSPECT TIMING BELT

NOTICE:

(] Do not bend, twist or turn the timing belt inside out.

. Do not allow the timing belt to come into contact
with oil, water or steam.

[ Do not utilize timing belt tension when installing of
removing the mounting bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustration,

check the following points:

Premature parting

e Check the proper installation.

e Check the timing cover gasket for damage and
proper installation.

If the belt teeth are cracked or damaged, check to see
if either camshaft or water pump is locked,

If there is noticeable wear or cracks on the belt face,
check to sea if there are nicks on the side of the idler
pulley lock.
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EM3341

P14

P11492

P1193¢

(d)

(e)

(b)

If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

If there is noticeable wear on the belt teeth, check the
timing cover for damage, correct gasket installation,
and the foreign material on the pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEY
Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.

INSPECT TIMING BELT TENSIONER

Visually check tensioner for oil leakage.

HINT: If there is only the faintest trace of oil on the
seal on the push rod side, the tensioner is all right.

If leakage is found, replace tensioner.

Hold the tensioner with both hands and push the push
rod strongly against the floor or wall to check that it
doesn’t move,

If the push rod moves, replace the tensioner.

.
1oy,
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Protrusion

PllaM.

(c)

Measure the protrusion of the push rod from the
housing end.
Protrusion:

9.0 — 9.8 mm (0.354 — 0.386 in.)
If the protrusion is not as specified, replace the tensi-
oner.

TIMING BELT INSTALLATION

(See Components for Removal and Installation)

1.
(a)
(b)

(c)
(d)

(a)
(b)

(c)
(d)

INSTALL NO.1 CAMSHAFT TIMING PULLEY

Install the set key to the key groove of the camshaft.
Align the pulley set key with the key groove of the No.
1 camshaft timing pulley, slide the No.1 camshaft
timing pulley. )
Temporarily install the No.1 timing pulley bolt.

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and tighten the No.1 camshaft
timing pulley bolt.

Torque: 98 N-m (1,000 kgf.cm, 72 ft.lbf)

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 —00080 or equivalent

Install a new gasket to the cylinder head cover.
Install the cylinder head cover with the 10 bolts and 2
nuts.

Torque: 9 N-m (90 kgf-cm, 78 in..Ibf)
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3.
(a)
(b)
{c)

Fli558

(e)

(f)
(g)

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.
Press the clamp lock together with pliers and press
down the tip of the lock plate. Carefully let the lock
spread apart.

Take care not to let the pliers slip.

Connect the 2 PCV hoses.

Install the 4 seal washers and nuts.
Torque: 12 N-m (120 kgf.cm, 9 ft-Ibf)
Connect the 2 wire harness clamps.
Connect the VSV connector and 2 vacuum hoses.

INSTALL NO.2 CAMSHAFT TIMING PULLEY

Align the knock pin of the injection pump drive gear
with the knock pin hole of the No.2 camshaft timing
pulley, install the pulley and No.2 camshaft timing
pulley flange with the 4 bolts.

Torque: 13 N-m (130 kgf-cm, 9 ft.ibf)

SET NO.4 CYLINDER TO TDC/COMPRESSION

Set the timing pulley at each position.

NOTICE: When turning the crankshaft, the valve heads
will hit against the piston top. So do not turn it more than
necessary.

INSTALL TIMING BELT

NOTICE: The engine should be cold.

HINT: If re—using the timing belt, align the points
marked during removal, and install the belt with the
arrow pointing in the direction of engine revolution.
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7.
(a)

(b)

(a)

(b)

(c)

(a)

(b)

(c)

INSTALL TIMING BELT IDLER PULLEY

Using a 10 mm hexagon wrench, install the washer
and timing belt idler pulley with the bolt.

Torque: 34 N-m (350 kgf.cm, 25 ft.Ibf)

Check that the idller pulley moves smoothly.

if it doesn’t move smoothly, check the idller pulley and
washer.

SET TIMING BELT TENSIONER

Using a press, slowly press in the push rod using 981
— 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of
force.

Align the holes of the push rod and housing, pass a
1.5 mm hexagon wrench through the holes to keep
the setting position of the push rod.

Release the press.

INSTALL TIMING BELT TENSIONER
Temporarily install the timing belt tensioner with the 2 |
bolts while pushing the idler pulley toward the timing
belt.

Tighten the 2 bolts.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

Remove the 1.5 mm hexagon wrench from the tensi-
oner.
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10. CHECK VALVE TIMING

1,

(a)
(b)

(c)
(d)

Turn the crankshaft pulley clockwise and check that
each pulley aligns with the timing marks (TDC mark)
as shown in the illustration.

If the marks do not align, remove the timing belt and
reinstall it.

INSTALL TIMING BELT COVER
Remove any old packing (FIPG) material.
Apply seal packing to the camshaft oil seal retainer
and timing gear cover as shown in the illustration.
Seal packing:

Part No.08826 — 00080 or equivalent

Install a new gasket to the timing belt cover.
Install the timing belt cover with the 4 seal washers,
bolts and 2 clips.
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TIMING GEAR
COMPONENTS FOR REMOVAL AND

INSTALLATION

Camshaft Oil Seal
Retainer

# Crankshaft Front
Qil Seal

Crankshaft Pulley

Plate Washer

[ 990,78 in.ibf) |

i | Injection Pump
@\ I Drive Gear
3

363 (3,700, 268) |

- Bearing

e e Timing Gear Cover ¢ O-Ring
i
i
I ......
i )
|
|
| |
| |
- |
Crankshaft I
| Timing Gear |
| |
® : Snap Ring |l
_J
@__‘ Injection Pump g:o.z Idler i
Drive Gear Seal ub Gear !
# O-Ring \dler Gear |I
No.1 Idler vt
Vacuum Sub Gear =
Pump PN
Snap Ring
’ Idler Gear Shaft
Wave Washer

Idler Gear
Spring

Idler Gear
Spring
Wave Washer
Thrust Plate
[ N'm (kgf-cm, ftibf) ] : Specified torque
€ Non-reusable part

P12612
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711564
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TIMING GEARS REMOVAL

(See Components for Disassembly and Assembly)

1.

(a)
(b)
(c)

(a)

(b)

REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY

(See page EG—235)

REMOVE TIMING BELT AND PULLEYS

(See page EG—32)

REMOVE CAMSHAFT OIL SEAL RETAINER
Remove 7 bolts and camshaft oil seal retainer.

REMOVE VACUUM PUMP

Remove the vacuum hose.

Remove the 2 nuts and vacuum pump.
Remove 2 O —rings.

REMOVE CRANKSHAFT PULLEY

Using SSTs, remove the pulley bolt and plate.
SST 09213—-58012 x 2

SST 09330—00021

Using SST, remove the crankshaft pulley.

SST 09213—-60017 {09213-00020, 09213—-00030,
09213-00060) and 09950—20017 (09958 —
20010)
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F11E£8
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6.

(a)

(b)

(c)

(d)

REMOVE TIMING GEAR COVER
Remove the bolt, nut and washer and disconnect the
vacuum pipe.

Remove the 13 bolts and 2 nuts.

Pry out the timing gear cover,

Remove the O —ring.

CHECK THRUST CLEARANCE OF IDLER GEAR
Using a dial indicator, measure the thrust clearance.
Standard thrust clearance:

0.05 — 0.15 mm (0.0020 — 0.0060 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the thrust plate. If necessary, replace the idler
gear and/or idler gear shaft.



ENGINE — ENGINE MECHANICAL

EG-43

la -‘\

Service ..
Bolt v i

WA

DA
// 5 % \
— b J"' -

A\ M Qe 7<= At
M=
< % ;

\

P11532

8.

(a)

(b)

(a)

(b)

REMOVE TIMING GEARS
NOTICE:

[ The match mark on each gear faces the front
of the engine.

L] Take care not to damage the gear teeth when rem-
oving and installing the gears. Do not use parts that
are scratched or damaged, they cause noise.

Remove crankshaft timing gear
Secure the idler sub—gears to idler gear with a service
bolt.
Recommended service bolt:
Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 28.0 mm (1.10 in.)
HINT: When removing the idler gear, make sure that
the torsional spring force of the sub—gears has been
eliminated by the above operation.
Using SST, remove the crankshaft timing gear.
SST 0921360017 (09213-00020, 09213-00030,
09213-00130) and 09950—20017 (09958 —
20010)

Remove idler gear
Remove the 2 bolts, thrust plate, idler gear assembly
and idler gear shaft.

Remove injection pump drive gear

Using SST, remove the injection pump drive gear set
nut.

SST 09960- 10010 (0996201000, 09963 —00600)
Remove the O—ring.
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P11691

’ ?—Sewice Bolt
"“-““\_H ‘ :

SST _

PLIEM

P1IRS

(c)

(a)

(b)

(c)

(d)

(e)

Using SST, remove the injection pump drive gear.

SST 09213—-60017 (09213—-00020, 09213—00030,
09213-00130) and 09950—20017 (09958 —
20010)

NOTICE:

© Tighten the 2 bolts of SST more than 8 mm (0.31 in.)

. Set the SST so that it is balanced.

DISASSEMBLY IDLER GEAR

Mount the idler gear and No.2 idler sub—gear in a
vise.

NOTICE: Be careful not to damage the gears.

Using SST, turn the No.1 idler sub—gear clockwise,
and remove the service bolt.
SST 0996010010 (09962-01000, 09963 —00600)

Using snap ring pliers, remove the snap ring.

Remove the following parts:

(1) Wave washer

(2) No.1 idler sub—gear

(3) lIdler gear spring

Remove the idler gear assembly from the vice and
turn it upside down.
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Upward

P11633

6]
()

(h)

Mount the idler gear in a vise.
NOTICE: Be careful not to damage the gear.

Using snap ring pliers, remove the snap ring.

Remove the following parts.
(1) Wave washer

(2) No.2 idler sub—gear
(3) Idler gear spring
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TIMING GEARS INSPECTION

1:
(a)

(b)

(c)

INSPECT IDLER GEAR
Using a cylinder gauge, measure the inside diameter
of the idler gear.
Idler gear inside diameter:
44.000 — 44.025 mm (1.7323 — 1.7333 in.)

Using a micrometer, measure the diameter of the idler
gear shaft.
Idler gear shaft diameter:

43.965 — 44.000 mm (1.7309 — 1.7323 in.)

Subtract the idler gear shaft diameter measurement
from the idler gear inside diameter measurement.
Standard oil clearance:

0.025 — 0.060 mm (0.0010 — 0.0023 in.)
Maximum oil clearance:

0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the
gear and shaft,.

INSPECT INJECTION PUMP DRIVE GEAR BEARING
Check that bearing is not rough or worn.

IF NECESSARY, REPLACE INJECTION PUMP DRIVE
GEAR BEARING

Remove bearing

Using SST, remove the bearing.

SST 09950—20017
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SST

Install bearing
Using SST and a press, press in a new bearing.
SST 09214—76011 and 09223—-00010

CHECK BACKLASH OF TIMING GEARS
Using a dial indicator, measure the backlash.
Standard gear backlash:

0.02 — 0.15 mm (0.0008 — 0.0060 in.)
Maximum gear backlash:

0.20 mm (0.0079 in.)
If the gear backlash is greater than maximum, replace
the gears as a set,

Balance Shaft No.1 x Oil Pump

P11653 P116395
P11652 P11671 P11670

Balance Shaft No.2 x Injection Pump

Injection Pump x ldler

s
o

. .
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CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

HINT: There are two methods (A and B) to replace the
oil seal as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL

A.
(a)

(b)

(c)

(a)

(b)
(c)

If timing gear cover 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 until its
surface is flush with the timing gear cover edge.

SST 09214—-76011

Apply MP grease to the oil seal lip.

If timing gear cover is installed to the cylinder block:
Using SST, remove the oil seal.
SST 09308—10010 and 09950—20017

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 timing gear cover edge.

SST 09214—-76011
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INJECTION PUMP DRIVE GEAR OIL SEAL "
REPLACEMENT

HINT: There are two methods (A and B) to replace the
oil seal as follows:

REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
A. If timing gear cover is removed from cylinder block:
(a) Using a screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge.
SST 09223-78010

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

B. If timing gear cover is installed to the cylinder block:
(a) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the injection pump
drive gear. Tape the screwdriver tip.

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

(¢} Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge.
SST 09223-78010
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TIMING GEARS INSTALLATION

{See Components for Removal and Installation)

1.
(a)

(b)

(c)

(d)

(e)

(f)

ASSEMBLE IDLER GEAR

Mount the idler gear in a vise.

HINT: Install the idler gear with the cut—off mark
facing downward.

NOTICE: Be careful not to damage the gear.

Install the following parts:

(1) Idler gear spring

(2) No.2 idler sub—gear

(3) Wave washer

HINT: Align the pins on the gears with the spring ends.

Using snap ring pliers, install the snap ring.

Using SST, align the holes of the idler gear and No.2
idler sub—gear by turning No.2 idler sub—gear clock-
wise, and install a service bolt.

SST 09960—10010 (09962 —-01000, 09963 —-00600)
Remove the idler gear assembly from the vice and
turn it upside down,

Mount the idler gear and No.2 idler sub—gear in a
vise.
NOTICE: Be careful not to damage the gears.
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P11633

P11685%

P11693

(9)

(h)

(i)

()

Remove the sarvice bolt.

Install the following parts:

(1) Idler gear spring

{(2) No.1 idler sub—gear

(3) Wave washer

HINT: Align the pins on the gears with the spring ends.

Using snap ring pliers, install the snap ring.

Using SST, align the holes of the idler gear and No.1
idler sub—gear by turning No.1 idler sub—gear clock-

wise, and install a service bolt,
SST 09960—10010 {09962—01000, 09963 —00600)

INSTALL TIMING GEARS

NOTICE:

. The match mark on each gear faces the front of the
engine.

. Take care not to damage the gear teeth when rem-
oving and installing the gears. Do not use parts that
are scratched or damaged, they cause noise.
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P.2378

P1204

A.
(a)

(b)

{c)

(a)

(b)

(c)

(d)
(e)

(a)

Install crankshaft timing gear

With the crankshaft key groove facing upward, install
the crankshaft timing gear into the crankshaft.
When doing this, the matchmarks of the oil pump
drive shaft gear and crankshaft timing gear should be
matched at "1".

Using SST and a hammer, tap in the timing gear.
SST 09223-00010

Install injection pump drive gear

Install the set key to the groove of the injection pump
drive shaft.

The matchmarks on the No.2 balance shaft driven
gear should be aligned with the "3” mark.

Install a new O —ring to the injection pump drive gear.

Install the injection pump drive gear set nut.

Using SST, torque the nut.

SST 09960—10010 (09962—-01000, 09963 —00600)
Torgue: 64 N-m (650 kgf-cm, 47 ft-Ibf)

Install idler gear
Coat the idle gear shaft with engine oil as shown in the
illustration.
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Idler Sub Gear

P11667

(b) Install the idle gear shaft to the cylinder block.

(c) Align the idler gear assembly timing marks "5” and "4”
with the crankshaft timing gear mark "5” and injection
pump drive gear timing mark "4" respectively, and
mesh the gears.

(d) Align the thrust plate set bolt holes.

(8) Install the thrust plate with the 2 bolts. Torque the
bolts.
Torque: 19 N.-m (195 kgf.-cm, 14 ft-Ibf)

(f) Remove service bolt.
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New O-ring

P12111 200482

3. INSTALL TIMING GEAR COVER
(a) Install a new O—ring to the timing gear case.

(b) Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the

timing gear cover and cylinder block.

® Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the

gasket surfaces and sealing groove.

e Thoroughly clean all components to remove all

the loose material.

e Using a non—residue solvent, clean both sealing

surfaces.

(c} Apply seal packing to the timing gear cover as shown

in the illustration.

Seal packing: Part No.08826 — 00080 or equivalent
e |nstall a nozzle that has beencuttoa 2 — 3 mm

(0.08 — 0.12 in.) opening.

L Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-

moved and reapplied.

® |mmediately remove nozzle from the tube and

reinstall cap.

(d) Install the timing gear cover with the 13 bolts and 2 |

nuts.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

(e) Connect the vacuum pipe with the bolt, nut and

washer,
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
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4, CHECK INJECTION PUMP DRIVE SHAFT THRUST
CLEARANCE

(a) Temporarily install the No. 2 camshaft timing pul
ley and flange with the 4 bolts.

(b) Move the No.2 camshaft timing pulley back and forth
to check that the injection pump drive shaft has suffi-
cient thrust clearance.

Reference

i 0.15 — 0.55 mm (0.0059 — 0.0217 in.)

If the thrust clearance is not sufficient, loosen the 2
injection pump nuts and the 3 pump stay bolts, then
retighten them.

if the thrust clearance is still not sufficient, remove
the timing gear cover and then reinstall it.

5. INSTALL CRANKSHAFT PULLEY

(a) Align the pulley set key with the key groove of the
pulley.

(b) Using SST and a hammer, tap in the pulley.
SST 09214-60010

(c) Using SSTs, install and torque the plate and bolt.
SST 09213-58012 x 2
SST 09330-00021
Torque: 363 N-m (3,700 kgf-cm, 268 ft-1bf)

6. INSTALL VACUUM PUMP
(a) Install the 2 new O—rings to the vacuum pump.

New O-Ring




ENGINE — ENGINE MECHANICAL

P11675

(b)

Install the vacuum pump with the 2 nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

INSTALL CAMSHAFT OIL SEAL RETAINER
Install camshaft oil seal retainer with the 7 bolts.
Torque: 9 N-m (90 kgf-cm, 78 in..Ibf)

INSTALL TIMING BELT AND PULLEYS

(See page EG—36)

INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT

(See page EG—238)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION

EG181—03

?——i 9 (90, 78 in. 1bf) |
ﬁ- Cylinder Head Cover
. o=

Qil Filler Cap——@
=)
(=)

S Gasket
i

:
Camshaft Bearing Cap
Heater Water ? %—”f
Qutlet Pipe ) Camshaft

-)) Adjusting Shim
/ Valve Lifter
®/Keeper
& /Spring Retainer
ﬂ@/Vaive Spring
%_ Spring Seat
See page EM-81 Oil Seal Accelerator Cqble
¢ Gasket —<=2| 1st 39 (400, 29) alve Guide Bushing Bracket and Link

2nd turn 90°
Semi Circuler Plug
>
B (@“ 20 200.10) |8
» A\ ‘-"

3rd turn 90°
@—— Engine
Hanger

_.
Camshaft Oil 9

Seal Retainer Engine

Hanger : ®
Cylinder Head
i ol . Water Temperature Intake
g Wsﬂder Gauge_@ . " Manifold
Combustion@ - :
Chamber e

®—— 13 (130, 9)
Water
Qutlet

b Gasket

Vacuum Pipe
@ and Hose
® Gasket
Heater Water
@ Inlet Pipe

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
¢ Non-reusable part
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w/o BACS

Gas Filter

VSV for PCS

w/ BACS
VSV for PCS
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P11615

ECMI -0

CYLINDER HEAD REMOVAL

(See Compaonents for Removal and Installation)

(d)
(e)

(f)

(a)

(b)

NOTICE:

e  This engine uses ceramic glow plugs. To prevent
damage to the glow plugs, do not remove them
uniess necessary.

. Before removing the glow plugs, refer to the page in
this manual explaining how to handle the glow plugs
(See page ST—32).

DRAIN ENGINE COOLANT (See page EG—233)

REMOVE INTAKE PIPE

Disconnect the VSV connector and 2 vacuum hoses.

Disconnect the 2 wire harness clamps. ¢

Remove the 4 nuts and seal washers.

Disconnect the 2 PCV Hoses.
Use pliers to pinch the ends of the clamp together
until the lock plate erigages thée catch.
Make sure the lock plate and catch are engaged se-
curely,
Remove the intake pipe and gasket. . ra

J

]
REMOVE ACCELERATOR CABLE BRACKET AND
LINK
Disconnect the accelerator link from the injection
pump.
Remove the 3 bolts and accelerator cable bracket and
fink.
REMOVE INJECTION PIPES
{See step 3 on page EG—153)

REMOVE OIL DIPSTICK AND GUIDE
Remove the nut and oil dipstick guide assembly.
Remove the O—ring from the oil dipstick guide.
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6. REMOVE INTAKE MANIFOLD
(a) Disconnect the following connectors:
® Turbo pressure sensor connector
e  Water temperature sender gauge connector
(b) Disconnect the vacuum hose from the injection pump.
{c) Remove the grommet, nut and wire.
(d) Disconnect the 2 engine wire harness clamps.

(e) w/ BACS:
Disconnect the 2 vacuum hoses from the altitude
compensator.

() Remove the 7 nuts, intake manifold and 4 gaskets.

7. REMOVE WATER OUTLET
Remove the 2 nuts, water outlet and gasket.

8. REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel hose from the return pipe.

(b) Remove the 4 union nuts, nozzle leakage pipe and 4
gaskets.




ENGINE — ENGINE MECHANICAL

EG-61

9.

(a)

(b)

12.

10.

11.

REMOVE INJECTION NOZZLES

Using SST, remove the 4 injection nozzles, gaskets
and seats.

SST 09268—64010 {09268—64020)

HINT: Arrange the injection nozzles in correct order.

REMOVE HEATER WATER INLET PIPE
Remove the bolt, 2 nuts, heater water inlet pipe and
gasket, "

REMOVE VACUUM PIPE
Disconnect the following vacuum hoses:
e Hose from the vacuum pipe

e w/o BACS:
Hose from the injection pump
e w/BACS:

2 hoses from the injection pump
Remove the 3 nuts and vacuum pipe.

REMOVE TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY
(See page EG—132)

B
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13. REMOVE HEATER WATER OUTLET PIPE
Remove the 2 bolts, nuts, heater water outlet pipe and
gasket.

14. REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 6 and 9 to 10 on pages EG—32 to 34)

P1I720

15. REMOVE CAMSHAFT OIL SEAL RETAINER

(a) Remove the 7 bolts holding the camshaft oil seal
retainer to the cylinder head.

(b) Pry out the camshaft oil seal retainer.

L)1)
[ k a2
= P26

Rt

16. REMOVE CAMSHAFT

(a) Uniformly loosen and remove the 10 bearing cap bolts
in several passes in the sequence shown.

(b) Remove the 5 bearing caps and camshaft.

HINT: Arrange the bearing caps in correct order.

P11619
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17. REMOVE CYLINDER HEAD

(a) Uniformly loosen and remove the 18 cylinder head
bolts in several passes in the sequence shown. ,
NOTICE: Head warpage or cracking could result from
removing bolts in incorrect order.

(b) Lift the cylinder head from the dowels on the cylinder
block and place the head on wooden blocks on a
bench.

HINT: If the cylinder head is difficult to lift off, pry
with a screwdriver between the cylinder head and
block.

NOTICE: Be careful not to damage the cylinder head and
cylinder block surfaces of cylinder head gasket side.

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Installation)

1. REMOVE FRONT AND REAR ENGINE HANGERS

2. REMOVE WIRE CLAMP BRACKET

3. REMOVE WATER TEMPERATURE SENDER GAUGE

4. REMOVE VALVE LIFTERS AND SHIMS

R 4
EE .
s
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HINT: Arrange the valve lifters and shims in correct
order.

5. REMOVE VALVES

(a) Using SST, compress the valve spring and remove the
2 keepers.
SST 09202—-43013

(b) Remove the spring retainer, valve spring, valve and
spring seat.

" .

HINT: Arrange the valves, valve springs, spring seats
and spring retainers in correct order.

-9

(¢) Using needle—nose pliers, remove the oil seal.

P11632

6. REMOVE CO'MBUSTION CHAMBERS
Using SST, remove the 4 combustion chambers.
SST 09208-48010
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7.

EG-65

HINT: Arrange the combustion chambers in cé:‘rrect
order.
REMOVE SEMI CIRCULAR PLUG

"1
R

EQad- 01

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK r

Turn the crankshaft, and bring each piston to the top
dead center (TDC). Using a gasket scraper, remove all
the carbon from the piston top surface.

Remove all the gasket material from the top of the
cylinder block.

NOTICE: Be careful not to scratch the surfaces.

Using compressed air, blow carbon and oil from the
bolt holes.

CAUTION: Protect your eyes when using high — com-
pressed air.

CLEAN CYLINDER HEAD

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.

NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean combustion chambers

Using a wire brush, remove all the carbon from the
combustion chambers,

NOTICE: Be careful not to scratch the cylinder block
contact surface.

v
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C. Cleen valve guide bushings

Using a valve guide bushing brush and solvent, clean
all the guide bushings.

PHIT2T

D. Clean cylinder head

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

3. INSPECT CYLINDER HEAD

A. Inspect for flatness .
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block

and the manifolds for warpage. |
Maximum warpage: '

0.15 mm (0.0059 in.)

If warpage is greater than maximum, replace the cylin-
der head.

P11625
P11626
P11628
P11627

B. Inspect for cracks
Using a dye penetrant, check the combustion cham-
bers, intake ports, exhaust ports and surface con—
tacting the cylinder block.
If cracked, replace the cylinder head.
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4.
(a)

(b)

(a)

| ]

EM5587 P11729

(b)

I\

EMD963 EMO964

(c)

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the
valve head.

Using a wire brush, thoroughly clean the valve.

INSPECT VALVE STEMS AND GUIDE BUSHINGS
Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:

8.010 — 8.030 mm (0.3154 — 0.3161 in.)

Using a micrometer, measure the diameter of the
valve stem.
Valve stem diameter:
Intake
7.975 — 7.990 mm (0.3140 — 0.3146 in.)
Exhaust
7.960 — 7.975 mm (0.3134 — 0.3140 in.)

Subtract the valve stem diameter measurement from
the guide bushing inside diameter measurement.
Standard oil clearance:
.Intake
0.020 — 0.055 mm (0.0008 — 0.0022 in.)
Exhaust
0.035 — 0.070 mm (0.0014 — 0.0028 in.)
Maximum oil clearance:
Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 in.)
If the clearance is greater than maximum, replace the
valve and guide bushing.
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6. IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS

(a) Using SST and a hammer, tap out the guide bushing.
SST 09201—-60011

P16 |,

(b) Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

P11623

(c) Select a new guide bushing (STD or 0/S 0.05).

Both intake and exhaust If the bushing bore diameter of the cylinder head is.

Bushing bore
diameter mm (in.)

greater than 13.027 mm (0.5129 in.), machine the
bushing bore to the following dimension:

Bushing size

13.000 - 13.027
(0.5118 - 0.5129)

13.050 - 13.077
(0.5134 - 0.5148)

Use STD Rebored cylinder head bushing bore dimension:
13.050 — 13.077 mm (0.5138 — 0.5148 in.)
Use 0/S 0.05 If the bushing bore diameter of the cylinder head is

greater than 13.077 mm (0.5148 in.), replace the

PR cylinder head.

(d) Using SST and a hammer, tap in a new guide bushing
until there is 12.8 — 13.2 mm (0.504 — 0.520 in.)
protruding from the cylinder head.

SST 09201-60011

P11731

P11640 P11728

(e) Using a sharp 8 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step 5
on page EG—67) between the guide bushing and
valve stem.
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EMO754 EMDIBO

45.5°

Margin Thickny

"__..

-—4

P

- ¢

\1

EMO181

Overall Length

EMI53

7.
(a)
(b}

(c)

(d)

(e)

INSPECT AND GRIND VALVES
Grind the valve enough to remove pits and carbon.
Check that the valve is ground to the correct valve
face angle.
Valve face angle:

45.5°

Check the valve head margin thickness.
Standard margin thickness:
Intake
1.6 mm (0.063 in.)
Exhaust
1.7 mm (0.067 in.)
Minimum margin thickness:
Intake
1.1 mm (0.043 in.)
Exhaust
1.2 mm (0.047 in.)
If the margin thickness is less than minimum, replace
the vaive.

Check the valve overall length.
Standard overall length:

103.29 — 103.69 mm (4.0665 — 4.0823 in.)
Minimum overall length:

102.79 mm (4.0468 in.)
If the overall length is less than minimum, replace the
valve.

Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.

NOTICE: Do not grind off more than minimum overall
length.
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P11633

EMOT183 P11630

EMO185

EMO1BE

8.
(a)

INSPECT AND CLEAN VALVE SEATS
Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b} Check the valve seating position.

Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate valve.

Check the valve face and seat for the following:

(c)

If blue appears 360° around the valve face, the
valve is concentric. If not, replace the valve.
If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface
the seat.
Check that the seat contact is in the middle of the
valve face with the following width:
Intake

1.5 — 1.9 mm (0.059 — 0.075 in.)
Exhaust

1.8 — 2.2 mm {0.071 — 0.087 in.)

If not, correct the valve seats as follows:

(1)

(2)

If the seating is too high on the valve face, use
30° and 45° cutters to correct the seat.

If the seating is too low on the valve face, use
60° and 45° cutters to correct the seat.

(d) Hand-—lap the valve and valve seat with an abrasive
compound.

After hand—lapping, clean the valve and valve seat.

(e)
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Deviation —=

——

EM0a33

EMO301

EMO281

P1162!

£ ,
m I EN21%

9.
(a)

(b)

(c)

10.

(a)
(b)

INSPECT VALVE SPRINGS
Using a steel square, measure the deviation of the
valve spring.
Maximum deviation:

2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

Using a vernier caliper, measure the free length of the
valve spring.
Free length:
48.54 mm (1.9110 in.)
If the free length is not as specified, replace the valve

spring.

Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:

301 — 332 N (30.7 — 33.9 kgf, 67.7 — 74.7 |bf)

at 37.0 mm (1.457 in.)
If the installed tension is not as specified, replace the
valve spring.

INSPECT CAMSHAFTS AND BEARINGS
Inspect camshaft for runout
Place the camshaft on V —blocks.
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 camshaft.

inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake
54.810 — 54.910 mm (2.1579 — 2.1618 in.)
Exhaust
56.140 — 56.240 mm (2.2102 — 2.2142 in.)
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Minimum cam lobe height:
Intake
54.39 mm (2.1413 in.)
Exhaust
55.72 mm (2.1937 in.)
if the cam lobe height is less than minimum, replace
the camshaft,

C. Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter:
27.969 — 27.985 mm (1.1011 — 1.1018 in.)
If the journal diameter is not as specified, check the oil
clearance.

D. Inspect camshaft bearings
Check the bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

PlI614

E. Inspect camshaft journal oil clearance

(a) Clean the bearing caps and camshaft journals.

(b) Place the camshaft on the cylinder head. .

(c) Lay a strip of Plastigage across each of the camshaft
journals.

P11512

(d) Install the bearing caps.
(See step 4 on page EG—81)
Torque: 18 N-m (185 kgf.cm, 13 ft.lbf)
NOTICE: Do not turn the camshaft.
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45

MJG-?S

P1I641

(e}

(f)-

: Standard oil clearance:

(9)
(a)
(b)

11.

(a)

(b)

.Remove the bearing caps.

Measure the. Plastigage at its widest point.

0.025 — 0.062 mm (0.0010 — 0.0024 in.)
Maximum oil clearance:

0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace
the camshaft. If necessary. replace the bearing caps
and cylinder head as a set.
Completely remove the Plastigage.
Inspect camshaft thrust clearance
Install the camshaft.
(Sea step 4 on page EG—81)
Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:

0.08 — 0.18 mm (0.0031 — 0.0071 in.)
Maximum thrust clearance:

0.25 mm (0.0098 in.)
If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.

INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diame-
ter of the cylinder head.
Lifter bore diameter:

40.930 — 40.950 mm (1.6114 — 1.6122 in.)

Using a micrometer, measure the lifter diameter.
Lifter diameter:
40.892 — 40.902 mm (1.6099 — 1.6103 in.)
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(c) Subtract the lifter diameter measurement from the

lifter bore diameter measurement.
Standard oil clearance:

0.038 — 0.063 mm (0.0015 — 0.0025 in.)
Maximum oil clearance:

0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace
the lifter. If necessary, replace the cylinder head.

12. INSPECT INTAKE AND EXHAUST MANIFOLDS
Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head for
warpage.

Maximum warpage:

0.40 mm (0.0157 in.)
If warpage is greater than maximum, replace the man-
ifold.

P11608
P11608 20319

13. INSPECT CYLINDER HEAD BOLTS
Using vernier calipers, measure the minimum outer
diameter of the compressed thread at the measuring
point.
Standard outer diameter:
11.8 — 12.0 mm (0.465 — 0.472 in.)
Minimum outer diameter:
11.6 mm (0.457 in.) |
If the outer diameter is less than minimum, replace the

bolt,
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P11610

CAMSHAFT OIL SEAL REPLACEMENT =

(a)

(b)

(c)

(a)

(b)
(c)

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

REPLACE CAMSHAFT OIL SEAL

If camshaft oil seal retainer is removed from cylin-
der head: .

Using a scrawdriver, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil seal retainer edge.

SST 09223—-46011

Apply MP grease to the oil seal lip.

If camshaft oil seal retainer is installed to the cylin-
der head:

Using a screwdriver, pry out the oil seal.

NOTICE: Be careful not to damage the camshaft. 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 oil seal retainer edge.

SST 09223—-46011
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GaaL-o

CYLINDER HEAD ASSEMBLY

(See Components for Removal and Installation)
HINT:
®  Thoroughly clean all parts to be assembled.
® Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
® Replace all gaskets and oil seals with new ones.

1. SELECT COMBUSTION CHAMBER SHIM

A. If using new combustion chamber:

(a) Using a micrometer, measure the thickness of each
used combustion chamber at the position shown in
the illustration.

(b) Measure the thickness of the new combustion cham-
ber the same way as in (a).

{c) From the thickness of the new chamber subtract the
thickness of the used chamber in order to select the

appropriate shim thickness from the table below.
Difference in chamber thickness

= New chamber thickness — Used chamber thickness
mm (in.)

Difference in chamber thickness Shim thickness required
mm (in.) mm (in.)
Plus 0.02 — Minus 0.02
(Plus 0.0008 — Minus 0.0008)

No shim required

Minus 0.03
0.05 (0.0020) or no shim required
{(Minus 0.0012)
Minus 0.04 — Minus 0.07
0.05 (0.0020)
(Minus 0.0016 — Minus 0.0028)
Minus 0.08
0.05 (0.0020) or 0.10 (0.0039)

{Minus 0.0031)

Minus 0.09 — Minus 0.12

0.10 (0.0039)
{Minus 0.0035 — Minus 0.0047)

NOTICE: Do not use two 0.05 mm (0.0020 in.) shims
instead of one 0.10 mm (0.0039 in.) shim.

B. [If reusing combustion chamber:
Install the combustion chamber back in its original
position,
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P11857

SST

12197

2,
(a)

(b)

(c)

(a)

(b)

INSTALL COMBUSTION CHAMBERS

Align the knock pin of the combustion chamber with
the notch of the cylinder head.

Using a plastic—faced hammaer, tap in the combustion
chamber,

Using a dial indicator, measure the protrusion of the

combustion chamber from the cylinder head.
Protrusion:

Minus 0.03 — Plus 0.02 mm
(Minus 0.0012 — Plus 0.0008 in.)
If the protrusion is less than specified, adjust with

shims.
Shim thickness

0.05 mm (0.0020 in.)

0.10 mm (0.0039 in.)
If the protrusion is greater than specification, replace
the chamber and recheck the protrusion.

INSTALL VALVES

Install the following parts:
(1) Oil seal

(2) Valve

(3) Spring seat

(4) Valve spring

(8) Spring retainer

Using SST, compress the valve spring and place the 2
keepers around the valve stem.

SST 09202-43013
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(c} Using a plastic—faced hammer, lightly tap the valve
stam tip to assure a proper fit.

4. INSTALL VALVE LIFTERS AND SHIMS

(a) Install the valve lifter and shim.

(b) Check that the valve lifter rotates smoothly by hand.
5. INSTALL WATER TEMPERATURE SENDER GAUGE
6. INSTALL WIRE CLAMP BRACKET

. INSTALL SEMI CIRCULAR PLUG
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the semi circular plug as shown.
Seal packing:
Part No.08826 — 00080 or equivalent

L DO J’u. (c) Install the half circular plug to the cylinder head.

EMB981 P118B65

8. INSTALL FRONT AND REAR ENGINE HANGERS
Torque: 41 N-m (420 kgf.-cm, 30 ft.Ibf) for Front
Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf) for Rear
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°C 063’003’ 00

DN

Qo

X Measuring Point

Measuring
Tip

+ Protrusion

P11856
EMBE28
03216

EGIamM—-0OF

CYLINDER HEAD INSTALLATION

(See Components for Removal and Installation)

(d)

(e)

(f)

CHECK PISTON PROTRUSION AND SELECT

CYLINDER HEAD GASKET

Check piston protrusions for each cylinder.

Clean the cylinder block with solvent.

Set the piston of the cylinder to be measured to

slightly before TDC.

Place a dial indicator on the cylinder block, and set the

dial indicator at 0 mm (0 in.)

HINT:

® Use adial indicator measuring tip as shown in the
illustration.

e Make sure that the measuring tip is square to the
cylinder block gasket surface and piston head
when taking the measurments.

Find where the piston head protrudes most by slowly

turning the crankshaft clockwise and counterclock-

wise.

Measure each cylinder at 2 places as shown in the

illustration, making a total of 8 measurements.

For the piston protrusion value of each cylinder, use

the average of the 2 measurements of each cylinder.

Protrusion:

0.08 — 0.33 mm (0.0031 — 0.0130 in.)

(When removing piston and connecting rod assembly)

If the protrusion is not as specified, remove the piston

and connecting rod assembly (See page EG—89) and

reinstall it (See page EG—112).
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B. Select new cylinder head gasket
HINT: There are 5 types of cylinder head gasket (hole
Hole Number number 1 to 5) installed at factory, but only 3 types
for supply parts {(hole number "17, "3" and "5"), so
when replacing the gasket select from one of 3 types
above.
Installed cylinder head gasket thickness:
Hole number "1° !
0.80 — 0.90 mm (0.0315 — 0.0354 in.)
Hole number "3”
0.90 — 1.00 mm (0.0354 — 0.0394 in.)
Hole number “5°
1.00 — 1.10 mm (0.0394 — 0.0433 in.)
Select the largest piston protrusion value from the
measurements made, then select the appropriate cyl-
inder head gasket according to the table below.

Piston protrusion mm (in.) Gasket size
0.08 — 0.12 (0.0031 — 0.0047) Use "1°
PLISH 0.13 — 0.22 (0.0061 — 0.0087) Use "3"
0.23 — 0.33 (0.0091 — 0.0130) Use 5"

2. SET NO.4 CYLINDER TO TDC/COMPRESSIO,*."
Turn the crankshaft pulley, and align the TO® mark of
the timing gear cover with the No.2 camshaft timing
pulley.

Pl1862

3. INSTALL CYLINDER HEAD

A. Place cylinder head on cylinder block

(a) Place a new cylinder head gasket in position on the
cylinder block.
NOTICE: Be careful of the installation direction. ;

(b) Place the cylinder head in position on the cylindél_
head gasket. :

i L1861 : 3
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B. Install cylinder head bolts
HINT:
e The cylinder head bolts are tightened in 3 pro-

gressive steps (steps (b). (d) and (e)).

e ~ |f any bolts is broken or deformed, replace it.

(a) Apply a.light coat of engine oil on the threads and
under the heads of the cylinder head bolts.

(b) Install and uniformly tighten the 18 cylinder head
bolts in several passes, in the sequence shown.
Torque: 39 N.m (400 kgf-cm, 29 ft.1bf)

1513 7 5 2 4 10 12 18
P12190
P11606
0:17

{c) Mark the front of the cylinder head bolt with paint.

Painted Mark

(d) Retighten the cylinder head bolts 90° in the numerical
order shown.,

(e) Retighten cylinder head bolts by an additional 90°.

(f) Check that the painted mark is now facing rearward.

4. INSTALL CAMSHAFT
(a) Place the camshaft on the cylinder head, facing the
key groove upward.

Upward

Groove

P11855
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(b) Install the 5 bearing caps in their proper locations.

(¢} Install and uniformly tighten the 10 bearing cap bolts
in several passes in the sequence shown.
Torque: 18 N-m (185 kgf.cm, 13 ft.Ibf)

5. INSTALL CAMSHAFT OIL SEAL RETAINER

(a) Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
camshaft oil seal retainer and cylinder head.

e Using a razor blade and gasket scraper, remove
all the oil packing (FIPG) material from the gasket
surfaces and sealing groove.

e Thoroughly clean all components to remove all

!ﬂ@ the loose material.
& e Using a non—residue solvent, clean both sealing
surfaces.

(b) Apply seal packing to the camshaft oil seal retainer at
shown in the iliustration.
Seal packing:
Part No. 08826 — 00080 or equivalent
® |nstall a nozzle that has been cuttoa 2 — 3 mn
(0.08 — 0.12 in.) opening.
HINT: Avoid applying an excessive amount to th
surface.

CORRECT WRONG

Seal
Packing
Py
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EM7333

P12267

P12640

{c)

(d)

(a)
(b)

¢ Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

¢ |[mmediately remove nozzle from the tube and
reinstall cap.

Apply adhesive to 2 or 3 threads of the
mounting bolt end.
Adhesive:
Part No. 08833—00070, THREE BOND 1324,
or equivalent

Install the retainer with the 7 bolts.

Torque: 9 N.m (90 kgf-cm, 78 in..|bf)

INSTALL PULLEYS AND TIMING BELT

(See steps 1 and 5 to 11 on pages EG—36 to 39)

CHECK AND ADJUST VALVE CLEARANCE
(See page EG—17)
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.20 — 0.30 mm (0.008 — 0.012 in.)
Exhaust
0.25 — 0.35 mm (0.010 — 0.014 in.)

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent
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(c) Install the gasket to the cylinder head cover.

A4 L 4 (d) Install the cylinder head cover with the 10 bolts and 2 ‘
nuts.
Torque: 9 N-m (90 kgf.-cm, 78 in..bf)

P11591

9. INSTALL HEATER WATER OUTLET PIPE
Install a new gaskst, the heater water outlet pipe with
the 2 bolts and nuts.

10. INSTALL TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY
(See page EG— 135)

11. INSTALL VACUUM PIPE
(a) Install the vacuum pipe with the 3 nuts.
(b} Connect the follwing vacuum hoses:

e w/o BACS:
Hose to the injection pump
e w/BACS:

2 hoses to the injection pump
® Hose to the vacuum pipe

12. INSTALL HEATER WATER INLET PIPE
Install a new gasket, the heater water inlet pipe with

the 2 nuts and bolt.

13. INSTALL INJECTION NOZZLES

(a) Place the nozzle seats and new gaskets into the injec-
tion nozzle holes of the cylinder head.

(b) Using SST, install the injection nozzles.
SST 09268—-64010 (09268 —64020)
Torque: 64 N-m (650 kgf-cm, 47 ft-1bf)
NOTICE: Over torquing could cause nozzle deformation-
and needle adhesion or other defects.
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P11871

14,
(a)

(b)

15.

(f)

INSTALL NOZZLE LEAKAGE PIPE

Install 4 new gaskets and the leakage pipe with the 4
nuts.

Torque: 30 N-m (300 kgf.cm, 22 ft-Ibf)

Connect the fuel hose to the return pipe.

INSTALL WATER OUTLET
Install a new gasket and water outlet with the 2 nuts.
Torque: 13 N-m (130 kgf-cm, 9 ft-1bf)

. INSTALL INTAKE MANIFOLD

Install 4 new gaskets and the intake manifold with the
7 nuts and seal washers.
Torque: 29 N.-m (290 kgf-cm, 21 ft-Ibf)

Connect the 2 engine wire harness clamps.
Install the wire, nut and grommaet.

Connect the vacuum hose to the injection pump.
Connect the following connectors:

® Turbo pressure sepsor connector

. Water temperature sender gauge connector

w/ BACS:
Connect the 2 vacuum hoses to the altitude compen-
sator.
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P11859

P11552

12,

(a)

(b)

18.

19.

(a)

(b)

20.

(a)
(b)
(c)

(d)

(e)

(f)
(9)

2%

22
23.

INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK
Install a new O—ring to the dipstick guide.

Install the oil dipstick guide assembly with the nut.
Torque: 29 N-m (290 kgf-cm, 21 ft-Ibf)

INSTALL INJECTION PIPES

{See step 3 on page EG—159)

Torque: 15 N.m (150 kgf-cm, 11 ft.lbf)

INSTALL ACCELERATOR CABLE BRACKET AND
LINK :
Install the accelerator cable bracket and link with the
3 bolts.

Connect the accelerator link to the injection pump.

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.
Press the clamp lock together with pliers and press
down the tip of the lock plate. Carefully let the lock
spread apart,.

Take care not to let the pliers slip.

Connect the 2 PCV hoses.

install the 4 seal washers and nuts.

Torque: 12 N-m {120 kgf.-cm, 9 ft-1bf)

Connect the 2 wire harness clamps.

Connect the VSV connector and 2 vacuum hoses.
FILL WITH ENGINE COOLANT

{See page EG—233)

START ENGINE AND CHECK FOR LEAKS _
RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL
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CYLINDER BLOCK o
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Piston Pin % | 145 (1,500, 109)

& Connecting Rod
) Bushing Flywheel
Piston Ring S

Rear End Plat

Piston - o2 0
4 Snap Ring 1)

Connecting Rod

Connecting Rod Bearing : \ <
> U~ # Oil Seal
Casnpatitng el sp \JF Rear Oil Seal Retainer
Seoetee£9.1 12 —3 8——Cylinder Block Orifice
1st 29 (300, 22) -

2nd Turn 80°

|
B (85, 74 in.-Ibf) | RH Balance Shaft

Balance Shaft
Thrust Washer

» P é
a@ PR 0il Nozzle
* Check Valve———§

LH Balance Shalt A DN

Balance Shaft
Driven Gear

Crankshaft

Main Bearing

1 -
\
n
Crankshaft Thrust Washer \f i§ %%9 Main Bearing Cap

@ See page EG-113

1st 49 (500, 36)
2nd  Turn 90°

Qil strainer

0 Gasket

| N'm (kgf-cm, ftIbf) | : Specified torque

4 Non-reusable part
¥ Precoated part

P12611
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PREPARATION FOR DISASSEMBLY

ECIN

1. REMOVE CLUTCH COVER AND DISC
2. REMOVE FLYWHEEL
Remove the 5 bolts and flywhesl.

3. REMOVE REAR END PLATE
Remove the bolt and end plate.

4. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

5. REMOVE TIMING BELT AND PULLEYS
(See page EG—32)

6. REMOVE CYLINDER HEAD
(See page EG—59)

7. REMOVE ALTERNATOR AND ALTERNATOR
BRACKET
(See page EG —235)

8. REMOVE WATER PUMP
(See page EG—235)

9. REMOVE TIMING GEARS
(See page EG—41)

10. REMOVE INJECTION PUMP
(See page EG—161)

11. REMOVE OIL PAN AND TIMING GEAR CASE
(OIL PUMP) -
(See page EG—251)

12. REMOVE OIL COOLER
(See page EG—260)

13. REMOVE WATER INLET AND THERMOSTAT
(See page EG—239)

14. REMOVE WATER TEMPERATURE SENSOR

15. REMOVE ENGINE MOUNTING

16. REMOVE PLUG HOLE
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EG-89

1

P11

pLzear

EGIT-02

CYLINDER BLOCK DISASSEMBLY

(See Components for Disassembly and Assembly)

1.

(a)
(b)

(a)

(b)

REMOVE REAR OIL SEAL RETAINER
Remove the 5 bolts and retainer.

CHECK THRUST CLEARANCES OF RH AND LH
BALANCE SHAFTS OF ENGINE BALANCER
Using a dial indicator, measure the thrust clearance

while moving the balance shaft back and forth.
Standard thrust clearance:

0.065 — 0.140 mm (0.0026 — 0.0055 in.)
Maximum thrust clearance:
0.25 mm (0.0098 in.)
If the thrust clearance is greater than maximum, re-
place the balance shaft thrust washer.
If necessary, replace the balance shaft.
REMOVE RH AND LH BALANCE SHAFTS
Remove the 2 bolts and RH balance shaft.
Remove the 2 bolts and LH balance shaft.

DISASSEMBLE RH AND LH BALANCE SHAFTS
Mount the weight of the balance shaft in a vise.
NOTICE: Be careful not to damage the balance shaft.

Remove the bolt, balance shaft driven gear, and thrust
washar,
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5.

(a)

(b)

(c)

(d)
(e)

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

0.10 — 0.30 mm (0.0039 — 0.0118 in.)
Maximum thrust clearance:

0.40 mm (0.0157 in.)
If the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If necessary, re-
place the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE
Using a punch or numbering stamp, place matchma-
rks on the connecting rod and cap to ensure correct
reassembly,

Remove the connecting rod cap bolts.

Using the 2 removed connecting rod bolts, pry the
connaecting rod cap back and forth, and remove the
connecting cap.
HINT: Keep the lower bearing inserted with the con-
necting rod cap.

Clean the crank pin and bearing.

Check the crank pin and bearing for pitting and scrat-
ches.

If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.
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Plastigage

P17

PI1722

P1173

(f)

(g)

(h)

Lay a strip of Plastigage across the crank pin.

Install the connecting rod cap with the 2 bolts.
(See step B on page EG—115)

1st

Torque: 29 N.m (300 kgf-cm, 22 ft.Ibf)

2nd Turn 90°

NOTICE: Do not turn the crankshaft.

Remove the 2 bolts, connecting rod cap and lower
bearing.
(See procadure (b) and (c) above)

Measure the Plastigage at its widest point.
Standard oil clearance:
STD
0.036 — 0.054 mm (0.0014 — 0.0021 in.)
U/S 0.25 and U/S 0.50
0.037 — 0.077 mm (0.0015 — 0.0030 in.)
Maximum oil clearance:
0.10 mm (0.0039 in.)
If the oil clearance 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. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers inprinted on the crank-
shaft and connecting rod, then selecting the bearing
with the same number as the total. There are 5 sizes
of standard bearings, marked "2", "3”, "4", "5", and "6”
accordingly.
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Matk 2, 3,4, 50r 6

Number marked
Cylinder block 1 2
Crankshaft 112 (3(1]|213|1(2]3
Use bearing 2|13|4)3]4|5|4]65 t:)_

EXAMPLE: Cylinder block "2" + Crankshaft "1
= Total number 3 (Use bearing "3")

Reference
Connecting rod big end inner diameter:
Mark “1°
62.014 — 62.020 mm (2.4415 — 2.4417 in.)
Mark "2°
62.020 — 62.026 mm (2.4417 — 2.4420 in.)
Mark "3"
62.026 — 62.032 mm (2.4420 — 2.4422 in.)
P11933 S Crankshaft pin diameter:
Mark “1°
58.994 — 59.000 mm (2.3226 — 2.3228 in.)
Mark “2°
58.988 — 58.994 mm (2.3224 — 2.3226 in.)
Mark “3°

58.982 — 58.988 mm (2.3221 — 2.3224 in.)
Standard sized bearing center wall thickness:
Mark "2°
1.486
Mark "3”
1.489
Mark "4°
1.492
Mark “5°
1.495
Mark "6"
1.488 — 1.501 mm (0.0580 — 0.0591 in.)
() Completely remove the Plastigage.

1.489 mm (0.0585 — 0.0586 in.)

1.482 mm (0.0586 — 0.0587 in.)

I
I

1.495 mm (0.0587 — 0.0589 in.)

1.498 mm (0.0589 — 0.0590 in.)

7. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Using a ridge 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.
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P11742

211783

“117dz

(a)

(b)

HINT:
e Keep the bearings, connecting rod and cap to-
gether.

e  Arrange the piston and connecting rod assembl-
ies in correct order.

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 — 0.240 mm (0.0016 — 0.0084 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 (0.0957 — 0.0976 in.)
U/s 0.25

2,555 — 2.605 mm (0.1006 — 0.1026 in.)
U/s 0.125

2.493 — 2.543 mm (0.0981 — 0.1001 in.)

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.

Using the removed main bearing cap bolts, pry the
main bearing cap back and forth, and remove the main
bearing caps, lower bearings and lower thrust wash-
ers (No.5 main bearing cap only).

HINT:
e Keep the lower bearing and main bearing cap
together.

e Arrange the main bearing caps and lower thrust
washers in correct order.
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PIIT38

PIIT53

(c}

(d)
(e)

(f)
(9)

(h)

0]

Lift out the crankshaft. i
HINT: Keep the upper bearings and upper thrust was-|
hers together with the cylinder block.

Clean each main journal and bearing.

Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bear-
ings. If necessary, grind or replace the crankshaft.

Place the crankshaft on the cylinder block.
Lay a strip of Plastigage across each journal.

Install the main bearing caps.

(See step 6 on page EG—113)

1st

Torque: 49 N-m (500 kgf-cm, 36 ft.Ibf)
2nd Turn 90°

NOTICE: Do not turn the crankshaft.

Remove the main bearing caps.
(See procedure (a) and (b) above)



ENGINE — ENGINE MECHANICAL EG-95

() Measure the Plastigage at its widest point.
Standard clearance:
STD
0.036 — 0.054 mm (0.0014 — 0.0021 in.)
U/s 0.25 and U/S 0.50
0.037 — 0.077 mm (0.0015 — 0.0030 in.)
Maximum clearance:
0.10 mm (0.0039 in.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:

0.036 — 0.054 mm (0.0014 — 0.0021 in.)

If the oil clearance 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. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylin-
der block and crankshaft, then selecting the bearing
with the same number as the total. There are 5 sizes
of standard bearings, marked "2, “3", "4", "5" and "6"

accordingly.
ﬁlraék 2,345 : " D Number marked
. No.2 Cylinder block 1 2
41 Lo — Crankshaft 1(2)3(1]2|3|1]2]3
. Use bearing 234|314 |5]4|5]|6

EXAMPLE: Cylinder block "2" + Crankshaft 1"
= Total number 3 (Use bearing "3")

V03853
Reference
Cylinder block main journal bore diameter:
Mark “1°
75.000 — 75.006 mm (2.9528 — 2.9530 in.)
Mark “2°
75.006 — 75.012 mm (2.9530 — 2.9532 in.)
Mark “3"

76.012 — 756.018 mm (2.9532 — 2.9535 in.)
Crankshaft journal diameter:

Mark "1°

69.994 — 70.000 mm (2.7557 — 2.7559 in.)
Mark "2°

69.988 — 69.994 mm (2.7554 — 2.7557 in.)
Mark 3"

69.982 — 69.988 mm (2.7652 — 2.7554 in.)
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Standard sized bearing center wall thickness:

Mark "2°

2.479 — 2.482 mm (0.0876 — 0.0977 in.)
Mark "3

2.482 — 2.485 mm (0.0977 — 0.0978 in.)
Mark "4

2.485 — 2.488 mm (0.0978 — 0.0980 in.)
Mark “5”

2.488 — 2.491 mm (0.0980 — 0.0981 in.)
Mark 6"

2.491 — 2.494 mm (0.0981 — 0.0982 in.)
(k) Completely remove the Plastigage.
10. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.
(b) 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,

11. REMOVE CHECK VALVES AND OIL NOZZLES
Remove the 4 check valves and oil nozzles.

12. REMOVE CYLINDER BLOCK ORIFICE
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CYLINDER BLOCK INSPECTION

1. CLEAN CYLINDER BLOCK

A. Remove gasket materisl
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

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

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder head
gasket for warpage.
Maximum warpage:

0.10 mm (0.0039 in.)

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

o — |
o ‘\_/_\_/_\ﬂ_f\_‘

P12468

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the 4 cylin-
ders. If necessary, replace the cylinder block.

4. INSPECT 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.

P11742
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Front =

EM2548
EMO0RR

@

Cc

Thrust
® Direction

Axial
@ Direction

10 mm
(0.39in.)

Middle

10 mm

(0.39 in.)

200355

Measuring
Point

P1I743

PI737

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.
Standard diameter:
STD
Mark “1°
96.000 — 96.010 mm (3.7795 — 3.7799 in.)
Mark "2°
96.010 — 96.020 mm (3.7799 — 3.7803 in.)
Mark “3°
96.020 — 96.030 mm (3.7803 — 3.7807 in.)
Maximum diameter:
STD
96.23 mm (3.7886 in.)
If the diameter is greater than maximum, rebore all the
4 cylinders. If necessary, replace the cylinder block.

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.

INSPECT MAIN BEARING CAP BOLTS
Using vernier clipers, measure the minimum diame-
ater of the compressed thread at the measuring point.
Standard diameter:

13.500 — 14.000 mm (0.5315 — 0.5512 in.)
Minimum diameter:

12.60 mm (0.4961 in.)
If the diameter is less than minimum, replace the bolt.

INSPECT CYLINDER BLOCK ORIFICE
Check that the orifice is not clogged.




ENGINE — ENGINE MECHANICAL

EG-99

P11746

PUT3

P11745

P1IT47

20

PISTON AND CONNECTING ROD
DISASSEMBLY

1.

(a)

(b)

(a)

(b)

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

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

REMOVE PISTON RINGS
Using a piston ring expander, remove the 2 compres-
sion rings and oil ring.

Remove the coil by hand.
HINT: Arrange the rings in correct order only.

DISCONNECT CONNECTING ROD FROM PISTON
Using a small screwdriver, pry off the snap ring from
the piston.

Gradually heat the piston to approx. 60°C (140°F).
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P1IT4Y

P11740

(¢} 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 the pistons, pins, rings, connecting rods
and bearings in correct order.

PISTON AND CONNECTING ROD
INSPECTION

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

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

(c) Using solvent and a brush, thoroughly clean the
piston.
NOTICE: Do not use a wire brush.
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Front
Mark
(Arrow)

Distance

P11M>

Mark 1, 2 or 3

P11742
P11940

FlI7%

2.
A.

(a)

(b)

(c)

INSPECT PISTON AND PISTON RING
Inspect piston diameter and oil clearance
HINT: There are 3 sizes of the standard piston diam-
eter, marked "17, "2" and "3" accordingly. The mark is
stamped on the piston top.
Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 58.8 mm
(2.315 in.) from the piston head.
Piston diameter:
STD
Mark “1°
95.940 — 95.950 mm (3.7772 — 3.7776 in.)
Mark “2°
95.950 — 95.960 mm (3.7776 — 3.7779 in.)
Mark “3°
95.960 — 95.970 mm (3.7779 — 3.7783 in.)

0/S 0.50

96.440 — 96.470 mm (3.7968 — 3.7980 in.)
0/S 0.75

96.690 — 96.720 mm (3.8067 — 3.8079 in.)
0/S 1.00

96.940 — 96.970 mm (3.81656 — 3.8177 in.)
Measure the cylinder bore diameter in the thrust di-
rections. (See step 4 on page EG—98)

Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
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 rebore 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 diameter
marked on the cylinder block.

Inspect piston ring groove clearance
No.1 Ring:
Install new No.1 piston ring to the piston. Using a
thickness gauge, measure the clearance between new
piston ring and the wall of the ring groove.
Ring groove clearance:

No.1

0.060 — 0.110 mm (0.0024 — 0.0043 in.)
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No.2 and Oil Ring

PI1752

EMO224

EMT7638

H”H“H‘W{fz

P11755

C.

(b)

(c)

No.2 and Oil Ring:
Using a thickness gauge, measure the clearance be-
tween new piston ring and the wall of the ring groove.
Ring groove clearance:
No.2
0.060 — 0.100 mm (0.0024 — 0.0039 in.)
Oil
0.020 — 0.060 mm (0.0009 — 0.0024 in.)
If the clearance is greater than maximum, replace the
piston.
Inspect piston ring end gap
Iinsert the piston ring into the cylinder bore.
Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 120 mm (4.72 in.) from the
top of the cylinder block.

Using a thickness gauge, measure the end gap.
Standard end gap:
No.1
0.350 — 0.570 mm (0.0138 — 0.0224 in.)
No.2
0.400 — 0.600 mm (0.0157 — 0.0236 in.)
Oil
0.200 — 0.500 mm (0.0079 — 0.0197 in.)
Maximum end gap:
No.1
1.03 mm (0.0406 in.)
No.2
1.10 mm (0.0433 in.)
Qil
0.87 mm (0.0343 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, rebore all the 4 cylinders
or replace the cylinder block.

INSPECT PISTON PIN FIT
At 80°C (176°F), you should be able to push the
piston pin into the piston pin hole with your thumb.




EG-103

ENGINE — ENGINE MECHANICAL

PHTSO

s

v Emg210

(a)

(b)

INSPECT CONNECTING ROD
Inspect connecting rod alignment
Using a rod aligner and thickness gauge, check the
connecting rod alignment.
e Check for bend.
Maximum bend:
0.03 mm (0.0012 in.) per 100 mm (3.94 in.)
if bend is greater than maximum, replace the con—
necting rod assembly.

e 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 con—
necting rod assembly.

Inspect connecting rod bolts
Using vernier calipers, measure the minimum diame-
ter of the compressed bolt at the measuring point.
Standard diameter:

8.400 — 8.600 mm (0.3307 — 0.3385 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 caliper gauge, measure the inside diameter of
the connecting rod bushing.
Bushing inside diameter:
34.012 — 34.024 mm (1.3391 — 1.3395 in.)

Using micrometer, measure the piston pin diameter.
Piston pin diameter:
34.000 — 34.012 mm (1.3386 — 1.3391 in.)
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(c)

Ball

SST

D.
(@)
oo (b)
(e)
o (d)

Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.
Standard oil clearance:

0.008 — 0.016 mm (0.0003 — 0.0006 in.)
Maximum oil clearance:

0.03 mm (0.0012 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.
SST 0922267010 (09222—-06010, 09222—-06030)

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

Attach the bushing to SST with the ball of SST inside
the oil hole of the bushing.
SST 09222-67010 (09222 -06020)

Align the oil holes of a new bushing and the connect-
ing rod.
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(e) Using SST and a press. press in the bushing.
SST 09222—-67010 (0922206010, 09222-06020,
09222—-06030)

(f) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step C above)
between the bushing and piston pin.

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

Emlx
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PI22%5

EGMJ -0t

BALANCE SHAFT INSPECTION

INSPECT RH AND LH BALANCE SHAFT

(a)

(b)

(c)

Using a cylinder gauge, measure the inside diameter
of the balance shaft bearing.
Bearing inside diameter {from front side):
No.1
42.000 — 42.020 mm (1.6535 — 1.6543 in.)
No.2
41.000 — 41.020 mm (1.6142 — 1.6150 in.)
No.3 ;
32.000 — 32.020 mm (1.2598 — 1.2606 in.)

Using a micrometer, measure the diameter of the
balance shaft main journals.
Main journal diameter (from front side):
No.1

41.941 — 41.960 mm (1.6512 — 1.6520 in.)
No.2

40.931 — 40.950 mm (1.6115 — 1.6122 in.)
No.3

31.941 — 31.960 mm (1.2575 — 1.2583 in.)
Subtract the balance shaft main journal diameter mea-
surement from the balance shaft bearing inside diam-
eter measurement,
Standard oil clearance:
No.1

0.040 — 0.079 mm (0.0016 — 0.0031 in.)
No.2

0.040 — 0.079 mm (0.0016 — 0.0031 in.)
No.3

0.050 — 0.089 mm (0.0020 — 0.0035 in.)
Maximum oil clearance:
No.1

0.18 mm (0.0071 in.)
No.2

0.19 mm (0.0075 in.)
No.3

0.18 mm {0.0071 in.)
If the clearance is greater than maximum, replace the
cylinder block and balance shaft.
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CYLINDER BORING

HINT:
® Bore all the 4 cylinders to the oversized piston
outside diameter.
¢ Replace all the piston rings with ones to match
the oversized pistons.
1. KEEP OVERSIZED PISTONS

Oversized piston diameter:

0/8 0.50

96.440 — 96.470 mm (3.7968 — 3.7980 in.)
0/S 0.75

96.690 — 96.720 mm (3.8067 — 3.8079 in.)
0/8 1.00

96.940 — 96.970 mm (3.8165 — 3.8177 in.)

2. CALCULATE AMOUNT TO BORE CYLINDERS

(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 58.8 mm
(2.315 in.) from the piston head.

(b) Calculate the amount each cylinder is to be rebored as
follows:
Size to be rebored = P + C — H

P = Piston diameter
P - = Piston clearance

0.050 — 0.070 mm (0.0020 — 0.0028 in.)
H = Allowance for honing
0.02 mm (0.0008 in.) or less
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.
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P11733

P17

CRANKSHAFT INSPECTION AND REPAIR

1.
(a)
(b)

(a)

(b)

INSPECT CRANKSHAFT FOR RUNOUT
Place the crankshaft on V—blocks.
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.
INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:
STD
69.982 — 70.000 mm (2.7552 — 2.7559 in.)
U/s 0.25
69.745 — 69.755 mm (2.7459 — 2.7463 in.)
u/s 0.50
69.495 — 69.505 mm (2.7360 — 2.7364 in.)
Crank pin diameter:

STD
58.982 — 59.000 mm (2.3221 — 2.3228 in.)
U/S 0.25
58.745 — 58.755 mm (2.3128 — 2.3132 in.)
U/s 0.50

58.495 — 58.505 mm (2.3028 — 2.3132 in.)

If the diameter is not as specified, check the oil clear-
ance (See steps 6 and 9 on pages EG—90 and EG —
93) If necessary, grind or replace the crankshaft.
Check each main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of—round:

0.020 mm (0.0008 in.)
If the taper and out—of—round is greater than maxi-
mum, replace the crankshaft.
IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS
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 bearings.
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PIZEEL

P12620

PL260e

CRANKSHAFT OIL SEAL REPLACEMENT

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

REPLACE CRANKSHAFT REAR OIL SEAL

A.

(a)

(b)

(c)

(a)

(b)

(c)
(d)

If rear oil seal retainer is removed from cylinder
block:
Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223—-15030 and 09252—-10010

Apply MP grease to the oil seal lip.

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

Using a screwdriver, pry out the oil seal.

NOTICE: Be careful 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 edge.
SST 09223-15030 and 09252—-10010
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PISTON AND CONNECTING ROD
ASSEMBLY

1. ASSEMBLE PISTON AND CONNECTING ROD
(a) Install a new snap ring on one side of the piston pin
hole.

sl \ EMEE17

(b) Gradually heat the piston to 80°C (176°F).

(c) Coat the piston pin with engine oil.

(d) Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.

(e) Install a new snap ring on the other side of the piston
pin hole.

2. INSTALL PISTON RINGS
(a) Install the coil by hand.
(b) Install a piston ring expander, install the oil ring.

PIIT4S

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

Qil Ring Ends EMpen
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Code Mark

EMB347 P11732

200478
Qil Ring No.2 Ring
Front
Mark <
No.1 Ring Coil

Pr22ac

P11736
F12099

209479

{c)

(d)

3.
(a)

(b)

Using a piston ring expander, install the 2 compres-
sion rings with the code mark facing upward.
Code mark:
No.1
1N
No.2
2N

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

NOTICE: Do not align the ring ends.

INSTALL BEARINGS

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

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

{See Components for Disassembly and Assembly)
HINT:
¢  Thoroughly clean all parts to be assembled.
e 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.

1. [INSTALL CYLINDER BLOCK ORIFICE

0
S 8
D P
\: ()] « ~ \
f) / \‘n N
& \ /; P122a4

2. INSTALL OIL NOZZLES AND CHECK VALVES

(a) Align the pin of the oil nozzle with the pin hole of the '
cylinder block.

(b) Install the oil nozzle with the check valve. Install the 4

oil nozzles and check valves.
Torque: 25 N-m (260 kgf-cm, 19 ft.Ibf)

3. INSTALL MAIN BEARINGS
(a} Align the bearing claw with the claw groove of the
cylinder block, and push in the 5 upper bearings.

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

P12101
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Thrust Washer

Cylinder

P1311%

4.

(a)
(b)

(b)

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL UPPER THRUST WASHERS

Push the crankshaft toward the front (rear) side.
Install the 2 thrust washers to the No.5 journal posi-
tion of the cylinder block with the oil grooves facing
outward.

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

Place main bearing cap and lower thrust washers on
cylinder block

Install the 2 thrust washers on the No.5 bearing cap
with the grooves facing outward.

Install the 5 main bearing caps in their proper loca-
tions.
HINT: Each bearing cap has a number and front
mark.

Install main bearing cap bolts

HINT:

e The main bearing cap bolts are tightened in 2
progressive steps (steps (b) and (d)).

e If any one of the main bearing cap bolts is broken
or deformed, replace it.
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P11753

Front

“

Painted
mark ;

P11T52

Painted
Mark

P11780
P11789

20430

(a)

(b)

(c)

(d)
(e)

(f)
(a)

Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts.
Install and uniformly tighten the 10 bolts of the main
bearing caps in several passes, in the sequence _
shown.

Torque: 49 N-m (500 kgf-cm, 36 ft.lbf)

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

Mark the front of the main bearing cap bolt with paint.

Retighten the main bearing cap bolts 90° in the nu-
merical order shown above. |
Check that the painted mark is now at a 90° angle to
the front.

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance.

(See step 8 on page EG—93)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward.
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Front Mark
{Protrusion)

P11782

P11783

Front
4= (1

Painted !
Mark

P11783

PI1787

8.
A.
(a)

(b)

(a)

(b)

{c)

(d)
(e)

(f)
{g)

INSTALL CONNECTING ROD CAPS

Place connecting rod 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.

Install connecting rod cap bolts

HINT:

e The connecting rod cap nuts are tightened in 2
progressive steps (steps (b) and (d)).

e |If any connecting rod bolt is broken or deformed,
replace it.

Apply a light of engine oil on the threads and under
the heads of the connecting rod cap bolts.

install and alternately tighten the bolts of the connect-
ing rod cap in several passes.

Torque: 29 N-m (300 kgf.-cm, 22 ft-Ibf)

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

Mark the front of the connecting rod cap bolt with
paint.

Retighten the connecting rod cap bolts 90° as shown.
Check that the painted mark is now at a 90° angle to
the front.

Check that the crankshaft turns smoothly.

Check the connecting rod thrust clearance.

(See step 5 on page EG—80)
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Seal
Packing

PI211€

P12247

P1I7H

9.
(a)

(b)

(c)

10.

(a)

(b)

(c)

11;

(a)
(b)

INSTALL REAR OIL SEAL RETAINER

Remove any old packing (FIPG) material and be care- -

ful not to drop any oil on the contact surfaces of the

retainer and cylinder block.

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

® Thoroughly clean all components to remove all
the loose material.

® Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the retainer as shown in the

illustration.

Seal packing:
Part No. 08826 —00080 or equivalent

® Install a nozzle that has been cuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

® Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® Immediately remove nozzle from the tube and
reinstall cap.

Install the retainer with the 5 bolts.

Torque: 13 N-m (130 kgf.cm, 9 ft.Ibf)

ASSEMBLY RH AND LH BALANCE SHAFTS

Mount the weight of the balance shaft in a vise.
NOTICE: Be careful not to damage the balance shafts.
Align the balance shaft knock pin with the knock pin
hole of the balance shaft driven gear, install the thrust
washer and balance shaft driven gear.

Install and torque the bolt.

Torque: 32 N-m (320 kgf-cm, 23 ft.Ibf)

INSTALL RH AND LH BALANCE SHAFTS
Install tha RH balance shaft with the 2 bolts.

Install tha LH balance shaft with the 2 bolts.
Torque: 8 N-m (85 kgf-cm, 74 in..Ibf)
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POST ASSEMBLY

INSTALL PLUG HOLE
INSTALL ENGINE MOUNTING
INSTALL WATER TEMPERATURE SENSOR
INSTALL WATER INLET AND THERMOSTAT
(See page EG—240)
INSTALL OIL COOLER
{See page EG—262)
6. INSTALL OIL PAN AND TIMING GEAR CASE
(OIL PUMP)
(See page EG—255)
7. INSTALL INJECTION PUMP
(See page EG—218)
8. INSTALL TIMING GEARS
{See page EG—50)
9. INSTALL WATER PUMP
(See page EG—237)
10. INSTALL ALTERNATOR AND ALTERNATOR
BRACKET

PON

o

(See page EG—237)
11. INSTALL CYLINDER HEAD
(See page EG—79)
12. INSTALL TIMING BELT AND PULLEYS
(See page EG —36)
13. DISCONNECT ENGINE FROM ENGINE STAND
14. INSTALL REAR END PLATE
Install the rear end plate with the bolt.
Torque: 8 N-m (85 kgf-cm, 74 in..Ibf)

15. INSTALL FLYWHEEL
(a) Apply adhesive to 2 or 3 threads of the mounting bolt
end.
Adhesive:
Part No. 08833—-00070, THREE BOND 1324,
or equivalent

/\ EM7333

(b) Install the flywheel on the crankshaft.

(c) Install and uniformly tighten the mounting bolts in
several passes, in the sequence shown.
Torque: 145 N-m (1,480 kgf-cm, 107 t-Ibf)

16. INSTALL CLUTCH COVER AND DISC

PLIGTT
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SERVICE SPECIFICATIONS
SERVICE DATA

-

Tune—up

Engine oil APl grade
Battery specific gravity

Alternator drive belt deflection

with 98 N (10 kgf, 22.0 Ibf) New belt
Used belt

Alternator drive belt tension with SST New belt
Used belt

Valve clearance (Cold) Intake
Exhaust

New valve clearance adjusting shim thickness

Injection timing
Plunger stroke Europe
Others
Idle speed
Maximum speed

A/C idle—up setting speed

CD or better
1.27 — 1.29
{when fully charged at 20°C (68°F))

6 — 8 mm (0.24 — 0.31 in)
8 — 12 mm {0.31 — 0.47 in))
45 — 55 kgf

20 — 35 kgt

0.20 — 0,30 mm (0.008 — 0.012 in.)
0.25 — 0.35 mm (0.010 — 0.014 in.}
2.50 mm (0.0984 in.)

2.55 mm (0.1004 in.)

2.60 mm {0.1024 in.}

2.65 mm (0.1043 in))

2,70 mm (0.1063 in.)

2.75 mm (0.1083 in.)

2.80 mm (0.1102 in.)

2.85 mm (0.1122 in.)

2.90 mm (0.1142 in.)

2,95 mm (0.1161 in.)

3.00 mm (0.1181 in.)

3.05 mm (0.1201 in.)

3.10 mm (0.1220 in.)

3.15 mm (0.1240 in.)

3.20 mm {0.1260 in,)

3.25 mm (0.1280 in.)

3.30 mm (0.1299 in.)

0.39 — 0.43 mm (0.0154 — 0.0169 in.)
0.58 — 0.62 mm (0.0228 — 0.0244 in.)
700 * 50 rpm

4,600 *+ 130 rpm

950 rpm

Idler gear shaft diameter

Idler gear oil clearance STD
Limit
Gear backlash STD
Limit
Idler gear thrust clearance STD
Limit

Compression at 250 rpm STD 3,040 kPa (31.0 kgf/cm?, 441 psi) or more

pressure Limit 1,961 kPa (20.0 kaf/cm’, 284 psi)
Difference of pressure between sach cylinder 490 kPa (5.0 kgf/cm?, 71 psi) or less

Timing belt Protrusion (from housing end) 9.0 — 9.8 mm (0.354 — 0.386 in.)

tensioner

Timing gear Idler gear inside diameter 44,000 — 44.025 mm (17323 — 1.7333 in.)

43.965 — 44.000 mm (1.7309 — 1.7323 in.)
0.025 — 0.060 mm (0.0010 — 0.0023 in.)
0.20 mm (0.0079 in.)

0.02 — 0.15 mm (0.0008 — 0.00860 in.)
0.20 mm (0.0079 in.)

0.05 — 0.15 mm (0.0020 — 0.0060 in.)
0.30 mm (0.0118 in.)
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Cylinder head

Warpage Limit
Valve seat
Refacing angle
Contacting angle
Contacting width Intake
Exhaust
Cylinder head bolt outer diameter STD
Limit

Installed cylinder head gasket thickness
Hole number "1”
Hole number "3~

Hole number 5"

0.15 mm (0.0058 in.)

30°, 45°, 60°

45°

15~ 1.8 mm (0.068 — 0.075 in)
1.8 ~ 2.2 mm (0.071 — 0.087 in.)
11.8 — 12.0 mm {0.465 — 0.472 in.)
11.6 mm (0.457 in.)

0.80 — 0.90 mm (0.0315 — 0.0354 in.)
0.90 — 1.00 mm (0.0354 — 0.0394 in.)
1.00 — 1,10 mm (0.0394 — 0.0433 in.)

Valve guide Inside diameter 8.010 — B.030 mm (0.3154 — 0.3161 in,)
bushing Outside diameter (for repair part) STD 13.000 — 13.027 mm (0.5118 — 0.5129 in.)
0/8 0.05 13.050 — 13.077 mm (0.5134 — 0.5148 in))
Valve Valve overal! length STD 103.29 — 103.69 mm (4.0665 — 4.0823 in.)
Limit 102.79 mm (4.0468 in.)
Vale face angle 45.5°
Stem diameter Intake 7.975 — 7.990 mm (0.3140 — 0.3146 in.)
Exhaust 7.960 — 7.975 mm (0.3134 — 0.3140 in.)
Stem oil clearance STD (Intake) 0.020 — 0.055 mm (0.0008 — 0.0022 in.)
(Exhaust) 0.035 — 0.070 mm (0.0014 — 0.0028 in.)
Limit (Intake) 0.08 mm (0.0031 in.}
(Exhaust) 0.10 mm (0.0039 in.)
Margin thickness STD (Intake) 1.6 mm (0.063 in.)
(Exhaust) 1.7 mm (0.067 in.)
Limit {Intake) 1.1 mm {0.043 in,)
(Exhaust) 1.2 mm {0.047 in.)
Valve spring Squareness Limit 2.0 mm (0,079 in.)
Free length 48.54 mm (19110 in.)
Installed tension at 37.0 mm (1.457 in.) 301 — 332 N (30.7 — 33.9 kgf, 87.7 — 74.7 Ibf)
Valve lifter Lifter diameter 40.892 — 40.902 mm (1.6099 — 1.6103 in.)
Lifter bore diameter 40,930 — 40,950 mm (1.6114 — 1.6122 in.)
Oil clearance STD 0.028 — 0.068 mm (0.0011 — 0.0023 in))
Limit 0.10 mm (0.0039 in.)
Manifold Warpage Limit 0.40 mm (0.0157 in.)
Camshaft Thrust clearance STD 0.08 — 0.18 mm (0.0031 — 0.0071 in.)
Limit 0.25 mm (0.0098 in.)
Journal oil clearance STD 0.025 — 0.062 mm (0.0010 — 0.0024 in.)
Limit 0.10 mm (0.0039 in.)
Journal diameter 27.969 — 27.985 mm (1.1011 — 1.1018 in))
Circle runout Limit 0.06 mm (0.0024 in.)

Cam lobe height STD (Intake)
(Exhaust)
Limit {Intaks)

{Exhaust)

54.810 — 54.910 mm (2.1579 — 2.1618 in.)
56.140 — 56.240 mm (2.2102 — 2.2142 in.)
54.39 mm (2,1413 in.)
55.72 mm {2.1937 in.)
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| Combustion Protrusion Minus 0.03 — Plus 0.02 mm
chamber {Minus 0.0012 — Plus 0.0008 in.)
Shim thickness 0.05 mm (0.0020 in.)
0.10 mm (0.0039 in.)
Cylinder block Cylinder head surface warpage Limit 0.10 mm (0.0039 in.)
Cylinder bore diameter STD (Mark 1) 96.000 — 96.010 mm (3.7795 — 3.7799 in)
{Mark 2) 96.010 — 96.020 mm (3.7799 — 3.7803 in.)
{(Mark 3) 96.020 — 96.030 mm (3.7803 — 3.7807 in.)
Limit (STD) 96.23 mm (3.78886 in.)
Main journal bore diameter STD (Mark 1) 75.000 — 75.006 mm (2.9528 — 2.9530 in.)
(Reference) (Mark 2) 75.006 — 75.012 mm (2.9530 — 2.9532 in.)
(Mark 3) 75,012 — 75.018 mm (2.9532 — 2.9535 in.)
Piston and Piston diameter STD (Mark 1) 95,940 — 95.950 mm (3.7772 — 3.7776 in.)
piston ring (Mark 2) 95.950 — 95.960 mm (3.7776 — 3.7779 in.)
(Mark 3) 95.960 ~ 95.970 mm (3.7779 — 3.7783 in.)
0/S 0.50 96.440 — 96.470 mm (3.7968 — 3.7980 in.)
0/S 0.75 96.690 — 96.720 mm (3.8067 — 3.8079 in.)
0/5 1.00 96.940 — 96.970 mm (3.8165 — 3.8177 in.)
Piston oil clearance STD 0.050 — 0.070 mm (0.0020 — 0.,0028 in.)
Limit 0.14 mm (0.0055 in,)
Piston ring groove clearance No.1 0.060 — 0.110 mm (0.0024 — 0.0043 in,)
No.2 0.060 — 0.100 mm (0.0024 -- 0.0039 in.)
Oil 0.020 — 0.060 mm (0.0009 — 0.0024 in.)
Piston ring end gap STD (No.1) 0.350 — 0.570 mm (0.0138 — 0.0224 in.)
{No.2) 0.400 — 0.600 mm {(0.01567 — 0.0236 in.)
{Oil) 0.200 — 0.500 mm {(0.0079 — 0.0197 in))
Limit (No.1) 1.03 mm (0.0406 in.)
(No.2) 1.10 mm (0.0433 in.)
(Oil) 0.87 mm (0.0343 in.)
Connecting Thrust clearance STD 0.10 = 0.30 mm (0.0039 — 00118 in.)
rod Limit 0.40 mm (0.0157 in.)
Connecting rod bearing center wall thickness
(Reference) STD (Mark 2) 1.486 — 1.489 mm (0.0585 — 0.0586 in.)
{Mark 3) 1.489 — 1.492 mm (0.0586 — 0.0587 in.)
{Mark 4) 1.492 — 1.495 mm (0.0587 — 0.0589 in.)
(Mark 5) 1.495 — 1.498 mm (0.0589 — 0.0590 in.)
(Mark 6) 1.498 — 1.501 mm {0.0590 — 0.0591 in.)
Connecting rod oil clearance STD (STD) 0.036 — 0.054 mm (0.0014 — 0.0021 in.)
(U/S 0.25 and U/S 0.50) 0.037 — 0.677 mm (0.0015 — 0.0030 in.)
Limit 0.10 mm (0.0039 in.)
Rod bend Limit per 100 mm {3.94 in.) 0.03 mm (0.0012 in.)
Rod twist Limit par 100 mm {3.94 in.) 0.15 mm {0.0059 in.)
Connecting rod bolt outside diameter STD 8.400 — 8.600 mm {0.3307 — 0.3385 in.)
Limit 8.20 mm (0.3228 in.)
Bushing inside diameter 34012 — 34.024 mm (1.3391 — 1.3395 in))
Piston pin diameter 34000 — 34.012 mm (1.3386 — 1.3391 in.)
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f

| Connecting Piston pin oil clearance STD 0.008 — 0.016 mm (0.0003 — 0.0006 in.)
rod Limit 0.03 mm {0.0012 in)
‘ Big end inner diameter
(Reference) STD (Mark 1) 62.014 — 62.020 mm (2.4415 — 2.4417 in.)
{Mark 2) 62.020 — 62.026 mm (2.4417 — 2.4420 in.)
{Mark 3) 62.026 — 62.032 mm (2.4420 — 2.4422 in)
Crankshaft Thrust clearance STD 0.040 — 0.240 mm (0.0016 — 0.0094 in.)
Limit 0.30 mm {0.0118 in.}

Thrust washer thickness

STD (STD})
{U/S 0.25)
(U/S 0.125)
Main journal oil clearance STD (STD)
{U/S 0.25 and U/S 0.50)
Limit
Main journal diameter STD (Mark 1)
{Mark 2)
(Mark 3)
U/s 0.25
U/s 0.50

Main bearing center wall thickness {Reference)
STD (Mark 2)
{(Mark 3)
(Mark 4)
(Mark 5)
(Mark 6)
Crank pin diameter STD (Mark 1)
{Mark 2)
(Mark 3)
U/s 0.25
U/s 0.50
Circle runout Limit
Main journal taper and out—of —round Limit
Crank pin taper and cut—of—round Limit
Main bearing cap bolt outer diameter STD

Limit

2.430 — 2,480 mm (0.0957 — 0.0976 in.)
2.555 — 2.605 mm (0.1006 — 0.1026 in.)
2.493 — 2.543 mm {0.0981 ~ 0.1001 in.)
0.036 — 0.054 mm {0.0014 — 0.0021 in.)
0.037 — 0.077 mm (0.0015 — 0.0030 in.)
0.10 mm (0.0039 in.)

69.994 — 70.000 mm (2.7557 — 2.7558 in.)
69.988 — 69.994 mm (2.7554 — 2.7557 in.)
69.982 — 69.988 mm (2.7652 — 2.7554 in))
69.745 — 69.755 mm (2,7459 — 2.7463 in.)
69.495 — 69.505 mm (2.7360 — 2.7364 in.)
2,479 — 2.482 mm (0.0976 — 0.0977 in.)
2.482 —~ 2,485 mm (0.0977 — 0.0978 in.)
2.485 — 2,488 mm (0.0978 — 0.0980 in.)
2.488 — 2,491 mm (0.0980 — 0.0981 in))
2.491 — 2.494 mm (0.0981 — 0.0982 in.)
58.994 — 59.000 mm (2.3226 — 2.3228 in))
58.988 — 58.994 mm (2.3224 — 2.3226 in.)
58.982 — 5B8.988 mm (2.3221 — 2.3224 in.)
58.745 — 58,755 mm (2.3128 — 2.3132 in))
58.495 — 58.505 mm (2.3028 — 2.3132 in))

0.06 mm (0.0024 in.)

0.020 mm (0.0008 in.)

0.020 mm (0.0008 in.)

13.500 — 14.000 mm (0.5315 — 0.5512 in.)
12.60 mm (0.4961 in.)
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Balance shaft

Thrust clearance

No.1 journal oil clearance

No.2 journal oil clearance

No.3 journal oil clearance

No.1 Bearing inside diameter
No.2 Bearing inside diameter
No.3 Bearing inside diameter
No.1 journal diameter
No.2 journal diameter

No.3 journal diameter

STD
Limit
STD
Limit
STD
Limit
STD
Limit

0.065 — 0.140 mm {0.0026 — 0.0055 in.)
0.25 mm (0.0098 in.)

0.040 — 0.079 mm (0.0957 — 0.0976 in.)
0.180 mm (0.0071 in))

0.040 — 0.079 mm {0.0957 — 0.0976 in.)
0.190 mm (0.0075 in.)

0.050 — 0.089 mm (0.0020 — 0.0035 in.)
0.180 mm (0.0071 in.)

42.000 — 42.020 mm (1.6535 — 1.6543 in.)

41.000 — 41.020 mm (1.6142 — 1.6150 in.)
32.000 — 31,020 mm (1.2508 — 1.2606 in.)
41.941 — 41,960 mm (1.6512 ~ 1.6520 in.)
40.931 -~ 40.950 mm (1.6115 — 1.6122 in.)
31.941 — 31,960 mm (1.2575 — 1.2583 in))
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TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-Ibf
Intake pipe x Intake manifold 12 120 9
Injection pump x Timing gear case 21 210 15
| Injection pump x Injection pump stay 15 150 1
_In_jection pump distributive head plug bolt 17 170 12
No.1 camshaft timing pulley x Camshaft 98 1,000 72
No.2 camshaft timing pulley x Injection pump drive gear 13 130 9
Idler pulley bolt x Timing gear case 34 350 25
Timing belt tensioner x Timing gear case 13 130 9
Injection pump drive gear x Injection pump 64 650 47
Idler gear x Timing gear case 19 195 14
Timing gear cover x Timing gear case 13 130 9
Crankshaft pulley x Crankshaft 363 3,700 268
Camshaft oil seal retainer x Cylinder head ) 90 78
Camshaft bearing cap x Cylinder head 18 185 13
Cylinder head x Cylinder block 1st 39 400 29
2nd Turn 90°
3rd Turn 90°
[ Injection nozzle x Cylinder head 64 650 47
Nozzle leakage pipe x Injection nozzle 29 300 22
Water outlet x Cylinder head 16 165 12
Intake manifold x Cylinder head 20 200 14
0Oil dipstick guide x Cylinder head 20 200 14
Injection pipe x Injection nozzle 16 150 1
Injection pipe x Injection pump 15 150 11
0Oil nozzle x Cylinder block 25 260 19
Main bearing cap x Cylinder block 1st 49 500 36
2nd Turn 90°
Connecting rod cap x Connecting rod 1st 29 300 22
2nd Turn 90°
Rear oil seal retainer x Cylinder block 13 130 9
Balance shaft driven gear x Balance shaft 32 320 23
Balance shaft x Cylinder block B 85 74 in.|bf
Rear end plate x Cylinder block 8 85 74 in.-Ibf
Flywheel x Crankshaft 145 1,480 107







