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NOTICE

Before using this Workshop Manual to assist you in performing
vehicle service and maintenance operations, it is recommended
that you carefully read and thoroughly understand the
information contained in Section O0A under the headings
“GENERAL REPAIR INSTRUCTIONS” and “HOW TO USE THIS
MANUAL”.

All material contained in this Manual is based on latest product
information available at the time of publication.

All rights are reserved to make changes at any time without prior
notice.

Applicable Model :

N Series

NHR55 NPR55 NQR66

NHR69 NPR69 NQR70

NKR55 NPR65

NKR69 NPR66 NQR71

NKR58 NPR70 NPS66

NKR66 NPR71 NPS71
NPS70

This manual is applicable to 1996 year model and later vehicles.
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1. HARD STARTING

1. STARTER MOTOR INOPERATIVE

Checkpoint Possible cause Correction
Battery Loose battery cable terminal Clean and/or retighten the battery
Poor connections due to rusting cable terminal
Battery discharged or weak Recharge or replace the battery
Fan belt loose or broken Adjust or replace the fan belt
Fusible link Fusible link shorted Replace the fusible link

Starter switch

Defective starter switch or starter relay

Replace the starter switch or the
starter relay

Starter motor

Defective magnetic switch or starter relay

Repair or replace the magnetic switch

Defective starter motor

Repair or replace the starter motor

2. STARTER MOTOR OPERATES BUT ENGINE DOES NOT TURN OVER

Battery

Loose battery cable terminal
Poor connections due to rusting

Clean and/or retighten the battery
cable terminal

Battery discharged or weak

Recharge or replace the battery

Fan belt loose or broken

Adjust or replace the fan belt

Starter motor

Defective pinion gear

Replace the pinion gear

Defective magnetic switch

Repair or replace the magnetic switch

Brush wear, Weak brush spring

Replace the brush and/or the brush
spring

Engine

Piston, crank bearing seizure, or other
damage

Repair or replace the related parts
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3. ENGINE TURNS OVER BUT DOES NOT START

Checkpoint Possible cause Correction
Engine stop Defective fuel cut solenoid valve Replace the fuel cut solenoid valve
mechanism

FUEL IS NOT BEING DELIVERED TO THE INJECTION

PUMP

Fuel Fuel tank is empty Fill the fuel tank
Fuel piping Clogged or damaged fuel lines. Loose fuel Repair or replace the fuel lines
line connection Retighten the fuel line connection
Fuel filter Fuel filter overflow valve does not close Repair or replace the fuel filter
overflow valve
Clogged fuel filter element Replace the fuel filter element or the
filter cartridge
Fuel system Air in the fuel system Bleed the air from the fuel system

Fuel feed pump

Defective feed pump

Repair or replace the feed pump

FUEL IS BEING

DELIVERED TO THE INJECTION PUM

P

Fuel Use of the wrong fuel Use the correct fuel
Water particles in the fuel Charge the fuel
Fuel system Air in the injection pump Bleed the air from the fuel system

Injection nozzle

Injection nozzle sticking

Replace the injection nozzle

Injection nozzle injection starting pressure
too low
Improper spray condition

Adjust or replace the injection nozzle

Injection pump

Defective fuel injection nozzle resulting in the
fuel drippage after fuel injection

Replace the delivery valve

Defective injection pump control rack
operation

Repair or replace the injection pump
control rack

Injection pump plunger worn or stuck

Replace the injection pump plunger
assembly

Injection pump drive shaft seizure or other
damage

Replace the injection drive shaft

Injection pump governor spring seizure

Replace the injection pump governor
spring
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4. QUICK-ON START SYSTEM

Check point Possible cause Correction
Glow plug indicator 1. Defective Fusible link wire Replace the fusible link wire
light does not turn on. 2. Broken indicator light fuse Replace the indicator light fuse
3. Defective indicator bulb Replace the indicator light bulb
Preheating system 1. Defective fusible link wire shorted Replace the fusible link wire
dose not work 2. Defective glow plug relay connector Replace or Repair glow plug relay
connector
3. Defective glow plug connector Replace or Repair glow plug
connector
4. Defective quick-on start timer connector Replace or Repair quick-on start timer
connector
Preheating time to 1. Defective thermo switch include Replace thermo switch
long or to short defective wiring harness
2. Defective glow plug Replace glow plug
3. Defective timer unit Replace timer unit
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Check if battery is normal, then perform the following diagnosis.

STARTER DOES NOT RUN

CHECK BATTERY

CHARGING FAILURE OR LIFE

CHECK BATTERY

BATTERY IS NORMAL

CHECK TERMINAL CONNECTION

CONNECTION FAILURE

CLEAN BATTERY TERMINALS, AND RECONNECT

TURN ON HEAD LAMP AND STARTER SWITCH

TERMINAL CONNECTION IS NORMAL

CHECK STARTER OR STARTER SWITCH

FAILURE

REPAIR OR REPLACE

HEAD LAMP DOES NOT COME ON
ORIT IS EXTREMELY DARK

a) LACK OF BATTERY CHARGING
b) SHORT-CIRCUIT IN STARTER COIL
c) FAULTY STARTER PARTS

HEAD LAMP ILLUMINATES

a) DISCONNECT STARTER CIRCUIT
b) DISCONNECT STARTER COIL
c) FAULTY STARTER SWITCH
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FAULTY MESHING OF PINION AND RING GEAR

CHECK IF BATTERY VOLTAGE IS PRESENT AT
MAGNETIC SWITCH TERMINAL “S” WHEN
STARTER SWITCH IS TURNED TO “START (ST)”

OR

EXTREME WEAR OF
PINION AND RING
GEAR

NO

STARTER SLIDING
RESISTANCE IS
LARGE

UNDER THIS CONDITION, CHECK IF VOLTAGE
OF CONNECTOR 3BW ON MAGNETIC SWITCH

OF RESTART RELAY IS NORMAL

REPAIR OR REPLACE
STARTER. REPLACE
RING GEAR

REPAIR OR REPLACE
STARTER

DISCONNECTION OR
FAULTY CONNECTION
BETWEEN STARTER
SWITCH AND MAGNETIC
SWITCH

CHECK IF VOLTAGE IS
PRESENT AT WIRING
CONNECTOR 3BW ON
STARTER SWITCH OF
RESTART RELAY

REPAIR

FAULTY CONNECTION OF
STARTER SWITCH

REPLACE STARTER
SWITCH

DISCONNECTION OR
FAULTY CONNECTION
BETWEEN STARTER
SWITCH AND BATTERY

REPAIR




00 -8 SERVICE INFORMATION

MAGNETIC SWITCH DOES NOT OPERATE THOUGH
STARTER SWITCH IS TURNED TO “START (ST)”

CHECK IF VOLTAGE IS PRESENT AT MAGNETIC
SWITCH TERMINAL “S” WHEN STARTER SWITCH IS
TURNED TO “START (ST)”

YES

CHECK GROUND CABLE

NO

CHECK IF INDICATOR LAMP ON
METER COMES ON NORMALLY

CHECK CONTINUITY
STARTER SWITCH AND
MAGNETIC SWITCH
TERMINAL “S”

DISCONNECTION OR
FAULTY CONNECTION
BETWEEN BATTERY
AND STARTER SWITCH

YES NO
REPAIR
OR
PINION MAGNETIC SWITCH
SLIDING OR COIL IS
PART DOES DISCONNECTED OR
NOT MOVE BURNED OUT

REPAIR

CHECK STARTER
RELAY

FAULTY CONNECTION
OR STARTER SWITCH

REPAIR OR REPLACE STARTER

CHECK CLUTCH
START SWITCH

REPLACE STARTER
SWITCH
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PINION MESHES WITH RING GEAR BUT
ENGINE DOES NOT RUN

CHECK GROUND CABLE

REPAIR OR REPLACE
GROUND CABLE

FAULTY CONNECTION BURNED-OUT DISCONNECTION DISCONNECTION SLIP OF
OF BRUSH AND MAGNETIC OR DAMAGE OF OR DAMAGE OF PINION
COMMUTATOR STARTER SWITCH FIELD COIL ARMATURE COIL CLUTCH

REPAIR OR REPLACE STARTER
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2. UNSTABLE IDLING

Check point

Possible cause

Correction

Idling system

Idling improperly adjusted

Adjust the idling

Fast idling speed
control device

Defective fast idling speed control device

Repair or replace the fast idling speed
control device

Accelerator control
system

Accelerator control system improperly
adjusted

Adjust the accelerator control system

Fuel system Fuel system leakage or blockage Repair or replace the fuel system
Air in the fuel system Bleed the air from the fuel system
Water particles in the fuel system Change the fuel

Fuel filter Clogged fuel filter element Replace the fuel filter element or the

fuel filter cartridge

Fuel feed pump

Defective fuel feed pump

Repair or replace the fuel feed pump

Injection nozzle

Injection nozzle sticking

Replace the injection nozzle

Injection nozzle injection starting pressure
too low
Improper spray condition

Adjust or replace the injection nozzle

Injection pump

Defective delivery valve resulting in fuel
drippage after fuel injection

Replace the delivery valve

Injection pump
(Cont'd)

Injection timing improperly adjusted

Adjust the injection timing

Insufficient injection volume

Adjust the injection volume

Defective idle spring

Replace the idle spring

Defective governor lever operation

Repair or replace the governor lever

Regulator valve improperly adjustment

Adjust or replace the regulator valve

Broken plunger spring

Replace the plunger spring

Worn plunger

Replace the plunger assembly

Worn cam disc

Replace the cam disc

Valve clearance

Valve clearance improperly adjusted

Adjust the valve clearance

Compression pressure

Blown out cylinder head gasket

Worn cylinder liner

Piston ring sticking between the valve and
the valve seat

Replace the related parts
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3. INSUFFICIENT POWER

Check point Possible cause Correction
Air cleaner Clogged air cleaner element Clean or replace the air cleaner
element
Fuel Water particle in the fuel Replace fuel
Fuel filter Clogged fuel filter element Replace the fuel filter element or the

fuel filter cartridge

Fuel feed pump

Defective fuel feed pump

Repair or replace the fuel feed pump

Injection nozzle

Injection nozzle sticking

Replace the injection nozzle

Injection nozzle injection starting pressure
too low
Improper spray condition

Adjust or replace the injection nozzle

Fuel injection pipes

Fuel injection pipes damaged or obstructed

Replace the fuel injection pipes

Injection pump

Defective regulating valve

Repair or replace the regulating valve

Defective delivery valve

Replace the delivery valve

Defective timer

Repair or replace the timer

Worn cam disk

Replace the cam disk

Improper control lever operation

Adjust or replace the control lever

Defective injection timing

Adjust the injection timing
Repair or replace the injection pump
timer

Weak governor spring

Replace the governor spring

Worn plunger

Replace the plunger assembly

Compression pressure

Blown out cylinder head gasket
Worn cylinder liner
Piston ring sticking

Replace the related parts

Valve clearance

Valve clearance improperly adjusted

Adjust the valve clearance

Valve spring

Valve spring weak or broken

Replace the valve spring

Exhaust system

Exhaust pipe clogged

Clean the exhaust pipe

Full load adjusting
screw seal

Open and improperly set adjusting screw
seal

Adjust and reseal the adjusting screw
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4. EXCESSIVE FUEL CONSUMPTION

Check point Possible cause Correction
Fuel system Fuel leakage Repair or replace the fuel system
related parts
Air cleaner Clogged air cleaner element Clean or replace the air cleaner
element
Idling speed Poorly adjusted idling speed Adjust the idling speed

Injection nozzle

Injection nozzle injection starting pressure
too low
Improper spray condition

Adjust or replace the injection nozzle

Fuel injection timing

Fuel injection timing improperly

Adjust the fuel injection timing

Injection pump

Defective delivery valve resulting is fuel
drippage after fuel injection

Replace the delivery valve

Valve clearance

Valve clearance improperly adjusted

Adjust the valve clearance

Compression pressure

Blown out cylinder head gasket
Worn cylinder liner
Piston ring sticking

Replace the related parts

Too much engine oil

Valve spring Valve spring weak or broken Replace the valve spring
5. EXCESSIVE OIL CONSUMPTION
Check point Possible cause Correction
Engine oil Engine oil unsuitable Replace the engine oil

Correct the engine oil level

Oil seal and gasket

Oil leakage from the oilseal and/or the gasket

Replace the oil seal and/or the gasket

Air breather

Clogged air breather

Clean the air breather

Intake and exhaust
valve

Worn valve stems and valve guides

Replace the intake and exhaust
valves and the valve guides
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6. OVERHEATING

Check point

Possible cause

Correction

Cooling water

Insufficient cooling water

Replenish the cooling water

Fan clutch Oil leakage from the fan clutch Replace the fan clutch

Fan belt Fan belt loose or cracked causing slippage Replace the fan belt

Radiator Defective radiator cap or clogged radiator Replace the radiator cap or clean the
core radiator core

Water pump Defective water pump Repair or replace the water pump

Cylinder head and
cylinder body sealing
cap

Defective sealing cap resulting in water
leakage

Replace the sealing cap

Thermostat

Defective thermostat

Replace the thermostat

Cooling system

Cooling system clogged by foreign material

Clean the foreign material from the
cooling system

Fuel injection timing

Fuel injection timing improperly adjusted

Adjust the fuel injection timing

7. WHITE EXHAUST SMOKE

Check point

Possible cause

Correction

Fuel

Water particles in the fuel

Replace the fuel

Fuel injection timing

Delayed fuel injection timing

Adjust the fuel injection timing

Compression pressure

Blown out cylinder head gasket
Worn cylinder liner
Piston ring sticking

Replace the related parts

Inlet and exhaust
valves
Valves seals

Defective valve seales
Worn valves stems and valve guides

Replace the valve seales, the valves,
and the valve guides
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8. DARK EXHAUST SMOKE

Check point

Possible cause

Correction

Air cleaner

Clogged air cleaner element

Clean or replace the air cleaner
element

Injection nozzle

Injection nozzle injection starting pressure
too low
Improper spray condition

Adjust or replace the injection nozzle

Fuel injection timing

Fuel injection timing improperly adjusted

Adjust the fuel injection timing

Injection pump

Defective delivery valve resulting in fuel
drippage after fuel injection

Replace the delivery valve

Excessive injection volume

Adjust the injection volume

9. OIL PRESSURE DOES NOT RISE

Check point

Possible cause

Correction

Engine oil

Improper viscosity engine oil
Insufficient engine oil

Replace the engine oil
Correct the engine oil volume

Oil pressure gauge or
unit
Oil pressure indicator
light

Defective oil pressure gauge or unit
Defective indicator light

Repair or replace the oil pressure
gauge or unit
Replace the indicator light

Qil filter

Clogged oil filter element

Replace the oil filter element or the oil
filter cartridge

Relief valve and
by-pass valve

Relief valve sticking and/or weak by-pass
valve spring

Replace the relief valve and/or the by-
pass valve spring

Oil pump

Clogged oil pump strainer

Clean the oil pump strainer

Worn oil pump related parts

Replace the oil pump related parts

Rocker arm shaft

Worn rocker arm bushing

Replace the rocker arm bushing

bearings

Camshaft Worn camshaft and camshaft bearing Replace the camshaft and the
camshaft bearing
Crankshaft and Worn crankshaft and bearings Replace the crankshaft and/or the

bearings
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10. ABNORMAL ENGINE NOISE

1. ENGINE KNOCKING

Check to see that the engine has been thoroughly warmed up before beginning the troubleshooting procedure.

Check point

Possible cause

Correction

Fuel

Fuel unsuitable

Replace the fuel

Fuel injection timing

Fuel injection timing improperly adjusted

Adjust the fuel injection timing

Injection nozzle

Improper injection nozzle starting pressure
and spray condition

Adjust or replace the injection nozzle

Compression pressure

Blown out head gasket

Broken piston ring
Replace the head gasket or the piston
ring

2. GAS LEAKAGE NOISE

Exhaust pipes

Loosely connected exhaust pipes
Broken exhaust pipes

Tighten the exhaust pipe connections
Replace the exhaust pipes

Injection nozzles
and/or glow plugs

Loose injection nozzles and /or glow plugs

Replace the washers
Tighten the injection nozzles and/or
the glow plugs

Exhaust manifold

Loosely connected exhaust manifold and/or
glow plugs

Tighten the exhaust manifold
connections

Cylinder head gasket

Damaged cylinder head gasket

Replace the cylinder head gasket

3. CONTINUOUS NOISE

Fan belt

Loose fan belt

Readjust the fan belt tension

Cooling fan

Loose cooling fan

Retighten the cooling fan

Water pump bearing

Worn or damaged water pump bearing

Replace the water pump bearing

Alternator or vacuum
pump

Defective alternator or vacuum pump

Repair or replace the alternator or the
vacuum pump

Valve clearance

Clearance improperly adjust

Adjust the valve clearance
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4. SLAPPING NOISE

Check point

Possible cause

Correction

Valve clearance

Valve clearance improperly adjusted

Adjust the valve clearance

Rocker arm

Damaged rocker arm

Replace the rocker arm

Flywheel

Loose flywheel bolts

Retighten the flywheel bolts

Crankshaft and thrust
bearings

Worn or damaged crankshaft and/or thrust
bearings

Replace the crankshaft and/or the
thrust bearings

Crankshaft and
connecting rod
bearings

Worn or damaged crankshaft and/or
connecting rod bearings

Replace the crankshaft and/or the
connecting rod bearings

Connecting rod
bushing and piston pin

Worn or damaged connecting rod bushing
and piston pin

Replace the connecting rod bushing
and/or the piston pin

Piston and cylinder
liner

Worn or damaged piston and cylinder liner
Foreign material in the cylinder

Replace the piston and the cylinder
liner
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11. ENGINE COOLING TROUBLE

Condition

Engine overheating

Possible cause Correction
Low coolant level Replenish
Thermo unit faulty Replace
Faulty thermostat Replace

Faulty coolant unit

Repair or replace

Clogged radiator

Clean or replace

Faulty radiator cap

Replace

Low engine oil level or use of improper
engine oil

Replenish or change oil
Replenish

Damaged cylinder head gasket

Replace

Clogged exhaust system

Clean exhaust system or replace
faulty parts

Loose fan belt Adjust

Excessive fuel injected Adjust

Improper injection timing Adjust
Engine overcooling Faulty thermostat Replace
Too long engine Faulty thermostat Replace
warm-up time

Thermo unit faulty Replace
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12. STARTER MOTOR DOES NOT STOP

STARTER DOES NOT STOP THOUGH STARTER
SWITCH IS RETURNED TO “ON”

DISCONNECTED STARTER SWITCH WIRING CONNECTOR, AND CHECK STARTER SWITCH OPERATION.

Connector
No. B-67 B-68
Terminal
STARTER No.| 1 2 3 4 1 2 4 5 6
SWITCH Terminal
OFF
Lock oO—O
ACC Oo—/—=0
ON O O
ON O O O O
START O O O O O

THERE MUST BE NO CONTINUITY EXCEPT ABOVE LINES.

MAGNETIC SWITCH CONTACTS ARE REPLACE STARTER SWITCH
FUSED AND NOT MOVED, OR A
RETURN SPRING IS BROKEN OR
DETERIORATED

REPLACE MAGNETIC SWITCH
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MAIN DATA AND SPECIFICATIONS

MAIN DATA AND SPECIFICATIONS

Engine Model
4HF1 4HF1-2
Item
Engine type Four-cycle, overhead camshaft, water cooled
Combustion chamber type Direct injection
Cylinder liner type Dry liner, special compound metal
Timing drive system Gear drive
No. of cylinders - Bore x stroke mm (in) 4-112x110
(4-4.41 x4.33)
No. of piston rings Compression rings: 2, Qil ring: 1
Total piston displacement cm?® (in®) 4334 (264.5)
Compression ratio to:1 19.0
Compression pressure kPa (kg / cm? / psi) - rpm 3,040 (31/441) — 200 ‘ 3,226 (32.9/468) — 200
Fuel injection order 1-3-4-2
Fuel injection timing (BTDC) deg 8 12

Specified fuel type
Idling speed rpm
Valve system

Valve clearances (At cold): Intake mm (in)
Exhaust mm (in)
Valve timing (At valve clearances 0.4 mm (0.016 in))
Intake valves Open at (BTDC) deg
Close at (ABDC) deg
Exhaust valves Open at (BBDC) deg
Close at (ATDC) deg
Fuel system
Injection pump type
Plunger outside diameter mm (in)
Plunger lift mm (in)
Governor type
Automatic timer type
Fuel feed pump type
Injection nozzle type
Injection nozzle type
Pressure MPa (kg / cm?® / psi)

Pressure adjustment
Main fuel filter type

7° (Taiwan only)
SAE No. 2 diesel fuel
550 ~ 600 (M/T) | 575 ~ 625 (M/T)

0.4 (0.016)
0.4 (0.016)
18
50
51
17
Bosch in-line type with Bosch “VE” distributor
automatic timer with automatic timer
9.5 (0.374) 12 (0.472)
11.0 (0.433) 2.8 (0.110)
RLD-F mechanical Half all speed governor
(Variable speed)
SCDM, centrifugal, Hydraulic speed
flyweight sensing type
Piston Vane

Hole type (with 5 orifices)
18.1(185/2,631)
Shim adjusted

Disposal spin-on cartridge and remote
mounted water separator
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Engine Model
Iltem

4HF1 4HF1-2

Lubricating system
Lubrication method
Specified engine oil (API grade)

Oil pressure kPa (kg lem? | psi) - rpm
Oil pump type

Oil filter type

Oil capacity lit (US / UK gal)

Oil cooler type
Cooling system
Radiator type
Coolant capacity
Water pump type
Pump to crankshaft speed ratio to: 1
Delivery volume lit (US / UK gal)/min

lit (US / UK gal)

Pump bearing type
Thermostat type
Valve initial opening temperature

°C (°F)
Valve lift mm (in)
Air cleaner type
Battery type Volt-amp.hr.
Generator
Type
Voltage Vv
Drive and rotation
Ground polarity
Maximum output A

Maximum speed rpm

Full flow pressure circulation
CD or above
147 (1.5/21)-700
SAE 10W-30 API CD grade
engine oil at 80°C (176°F)
Gear type
Spin-on cartridge
10.5 (2.77 /1 2.31)
Water cooled

Corrugated fin with reserve tank
12 (3.17/2.64)
Centrifugal impeller, V-belt drive
1.16 (175/ 151)
200 (52.8/44.0)
Pump speed at 3,300 rpm ]
Water temperature at 82°C (180°F)
Double row shaft
Wax pellet
With jiggle valve 85+1.5 (182 — 188)
Without jiggle valve 82+1.5 (177 — 182)

With jiggle valve 8 (0.3) or more at 100°C (212°F)
Without jiggle valve 8 (0.3) or more at 95°C (203°F)

Dry paper element
55D23R / 12-60 : 2 pcs

AC brush with IC regulator and vacuum pump
24
V-belt, clockwise viewed from the drive pulley
Negative

35 at 5,000 rpm 50 at 5,000 rpm
(For Thailand and Indonesian)

60 at 5,000 rpm
7,500 ~ 10,000

80 at 5,000 rpm




SERVICE INFORMATION 00 - 21

Engine Model
4HF1 4HF1-2
Iltem
Regulator
Type IC
Regulating voltage \% 28 -29

Vacuum pump
-500 mmHg (-9.67 psi/ -66.7 kPa) build-up time

Maximum vacuum

Starter motor

Type
Model
Rated voltage Vv
Rated output kW
Load characteristics
Terminal voltage \%
Load current A
Torque Nem (kgem / lbeft)

Preheating system
Exhaust system
Pipe outside diameter X thickness

Front pipe mm (in)

Middle pipe mm (in)

Rear pipe mm (in)
Silencer

Type

Inside diameter mm (in)

13 seconds or less at 1,000 rpm
4 seconds or less at 5,000 rpm
-680 mmHg (-13.1 psi/ -90.7 kPa)
or more at 5,000 rpm

Magnetic solenoid-controlled
S25-168
24
4.0

18.55
250
14.22 (1.45/ 10.49)
at 1,500 rpm or more
Quick-On-Start System |l

60.5 x 2.0 (2.38 x 0.079)
60.5 x 2.0 (2.38 x 0.079)
60.5 x 1.6 (2.38 x 0.063)

Circular section-shell construction of triple
skin and end plates, internal construction of
baffles and perforated tubes
Approximately 200 (7.87)
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MAIN DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Compression ratio to:1
Compression pressure kPa (kg / cm? / psi) - rpm
Fuel injection order

Fuel injection timing (BTDC) deg

Specified fuel type
Idling speed rpm
Valve system

Valve clearances (At cold): Intake mm (in)
Exhaust mm (in)
Valve timing (At valve clearances 0.4 mm (0.016 in))
Intake valves Open at (BTDC) deg
Close at (ABDC) deg
Exhaust valves Open at (BBDC) deg
Close at (ATDC) deg
Fuel system
Injection pump type
Plunger outside diameter mm (in)
Plunger lift mm (in)
Governor type
Automatic timer type
Fuel feed pump type
Injection nozzle opening
Injection nozzle type
Pressure MPa (kg / cm? / psi)

Pressure adjustment
Main fuel filter type

Engine Model
4HG1 4HG1-T
ltem
Engine type Four-cycle, overhead camshaft, water cooled
Combustion chamber type Direct injection
Cylinder liner type Dry liner, special compound metal
Timing drive system Gear drive
No. of cylinders - Bore x stroke mm (in) 4-115x%x110
(4—-4.53 x4.33)
No. of piston rings Compression rings: 2, QOil ring: 1
Total piston displacement cm? (in®) 4570 (278.9)

19.0
3,226 (32.9/468) - 200
1-3-4-2
9 7 (Except Colombia)

9 (For Colombia)
SAE No. 2 diesel fuel
550 ~ 600 (M/T) | 600 ~ 650 (M/T)

0.4 (0.016)
0.4 (0.016)

18
50
51
17

Bosch in-line type with automatic timer
9.5 (0.374) | 10.5 (0.413)
11.0 (0.433)

RLD-F mechanical (Variable speed)
SCDM, centrifugal, flyweight
Piston

Hole type (with 5 orifices)

18.1 (185 / 2,631) 1st 18.1 (185/2,631)
2nd 21.1 (215 /3,057)

Shim adjusted

Disposal spin-on cartridge and remote
mounted water separator
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Engine Model
Iltem

4HG1 4HG1-T

Lubricating system
Lubrication method
Specified engine oil (API grade)

Oil pressure kPa (kg lem? | psi) - rpm
Oil pump type

Oil filter type

Oil capacity lit (US / UK gal)

Oil cooler type
Cooling system
Radiator type
Coolant capacity
Water pump type
Pump to crankshaft speed ratio to: 1
Delivery volume lit (US / UK gal)/min

lit (US / UK gal)

Pump bearing type
Thermostat type
Valve initial opening temperature

°C (°F)
Valve lift mm (in)
Air cleaner type
Battery type Volt-amp.hr.
Generator
Type
Voltage \%
Drive and rotation
Ground polarity
Maximum output A

Maximum speed rpm

Full flow pressure circulation
CD or above
147 (1.5 /21)-700
SAE 10W-30 API CD grade
engine oil at 80°C (176°F)
Gear type
Spin-on cartridge
10.5 (2.77 /1 2.31)
Water cooled

Corrugated fin with reserve tank
12 (3.17/2.64)
Centrifugal impeller, V-belt drive
1.19 (175/ 147)
200 (52.8/44.0)
[ Pump speed at 3,300 rpm ]
Water temperature at 82°C (180°F)
Double row shaft
Wax pellet
With jiggle valve 85+ 1.5 (182 — 188)
Without jiggle valve 82 + 1.5 (177 — 182)

With jiggle valve 8 (0.3) or more at 100°C (212°F)
Without jiggle valve 8 (0.3) or more at 95°C (203°F)

Dry paper element or oil bath
75D23R / 12-65 : 2 pcs

AC brush with IC regulator and vacuum pump
24 | 12 or 24
V-belt, clockwise viewed from the drive pulley
Negative
35 at 5,000 rpm 50 at 5,000 rpm
60 at 5,000 rpm 80 (12V) at 5,000 rpm
7,500 ~ 10,000
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Vacuum pump
-66.7kPa (-500 mmHg / -9.67 psi) build-up time

Maximum vacuum

Starter motor

Type
Model
Rated voltage Vv
Rated output kW
Load characteristics
Terminal voltage \%
Load current A
Torque Nem (kgem / lbeft)

Preheating system
Exhaust system
Pipe outside diameter x thickness

Front pipe mm (in)
Middle pipe mm (in)
Rear pipe mm (in)

Silencer type

Inside diameter mm (in)

Engine Model
4HG1 4HG1-T
Iltem
Regulator
Type IC
Regulating voltage \% 28 - 29 14.4+0.3 28 -29

13 seconds or less at 1,000 rpm
4 seconds or less at 5,000 rpm
-90.7 kPa (-680 mmHg / -13.1 psi)
or more at 5,000 rpm

Magnetic solenoid-controlled

S25-168 R3.0 S25 - 168
24 12 24
4.0 3.0 4.0
18.55 14.0 18.55
250 890 (MAX) 250
14.22 29.4 14.22
(1.45/10.49) (2.99/21.63) (1.45/10.49)
at 1,500 rpm at 860 rpm at 1,500 rpm
or more or more or more

Quick-On-Start System |l

60.5 x 2.0 (2.38 x 0.079)
60.5 x 2.0 (2.38 x 0.079)
60.5 x 1.6 (2.38 x 0.063)

Circular section-shell construction of triple
skin and end plates, internal construction of
baffles and perforated tubes
Approximately 200 (7.87)
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MAIN DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Engine Model 4HE1-TC 4HE1-TC
4HEL-T (4HE1-XS, XN) (4HE1-XS)
ltem SPEC. EURO2 | SPEC. EURO3
Engine type Four-cycle, overhead camshaft, water cooled
Combustion chamber type Direct injection
Cylinder liner type Dry liner, special compound metal
Timing drive system Gear drive
No. of cylinders - Bore x stroke mm (in) 4—-110x% 125 (4 —4.33 x 4.92)
No. of piston rings Compression Compression rings 3, oil ring 1
rings 2, oil ring 1
Total piston displacement cm? (in) 4751(289.9)
Compression ratio to:1 18 ’ 17.3
Compression pressure kPa (kg / cm? / psi) - rpm 3,040 (31/441) — 200
Fuel injection order 1-3-4-2
Fuel injection timing (BTDC) deg 6 ’ 8 ’ 9
Specified fuel type SAE No. 2 diesel fuel
Idling speed rpm | 600 ~ 650 (M/T) 775 ~ 825 (MIT)
600 ~ 650 (A/T) 775 ~ 825 (A/T)
Valve system
Valve clearances (At cold): Intake mm (in) 0.4 (0.016)
Exhaust mm (in) 0.4 (0.016)
Valve timing (At valve clearances 0.4 mm (0.016 in))
Intake valves Open at (BTDC) deg 14
Close at (ABDC) deg 51
Exhaust valves Open at (BBDC) deg 49
Close at (ATDC) deg 16
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Engine Model 4HE1-TC 4HE1-TC
4HEL1-T (4HE1-XS, XN) (4HE1-XS)
ltem SPEC. EURO2 | SPEC. EURO3
Fuel system
Injection pump type Bosch in-line Bosch in-line MI-TICS
type Diferent injection fuel quantity
between EURO2 and EURO3
Plunger outside diameter mm (in) 10 (0.394) 11 (0.433)
Plunger lift mm (in) 9.0 (0.354) 12 (0.472)
Governor type RLD-F RLD-M mechanical
mechanical (Variable speed)
(Variable speed)
Automatic timer type SCDM, Electronic control
centrifugal,
flyweight
Fuel feed pump type Piston
Injection nozzle opening
Injection nozzle type Hole type Hole type
(with 5 orifices) (with 6 x 0.22g (with 6 x 0.21¢
orifices) orifices)
Pressure MPa (kg / cm?/ psi) 1st 17.7 21.57 (220 / 3,128)
(180 /2,560)
2nd 21.6

Pressure adjustment
Main fuel filter type

Lubricating system
Lubrication method
Specified engine oil (API grade)
Oil pressure

Oil pump type
Oil filter type
Oil capacity
Oil cooler type

kPa (kg /cm? / psi) - rpm

lit (US / UK gal)

(220 / 3,128)

Shim adjusted

Disposal spin-on cartridge and remote
mounted water separator

Full flow pressure circulation

CD or above

147 (1.5 / 21)-700

SAE 10W-30 API CD grade
engine oil at 80°C (176°F)

Gear type

Spin-on cartridge

13 (3.43/2.86)
Water cooled
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Engine Model

Item

4HE1-TC 4HE1-TC
4HEL-T (4HE1-XS, XN) (4HE1-XS)
SPEC. EURO2 | SPEC.EURO3

Cooling system
Radiator type
Coolant capacity
Water pump type
Pump to crankshaft speed ratio to:1
Delivery volume lit (US / UK gal)/min

lit (US / UK gal)

Pump bearing type
Thermostat type

Valve initial opening temperature °C (°F)

Valve lift mm (in)

Air cleaner type

Battery type Model / Volt-amp.hr.
Generator

Type

Voltage V

Drive and rotation
Ground polarity

Maximum output V/A/rpm

Maximum speed rpm
Regulator

Type

Regulating voltage Y

Vacuum pump
-500 mmHg (-9.67 psi/ -66.7 kPa) build-up time

Maximum vacuum mmHg (psi / kPa)

Corrugated fin with reserve tank

14 (3.70 / 3.08)
Centrifugal impeller, V-belt drive

1.16
200 (52.8 /44.0)
Pump speed at 3,300 rpm J

Water temperature at 82°C (180°F

Double row shaft

Wax pellet
With jiggle valve 85+ 1.5 (182-188)

Without jiggle valve Primary : 82 + 2 (176-183)
Secondary : 85 + 2 (181-189)

With jiggle valve 8 (0.3) or more at 100°C (212°F)
Without jiggle valve 8 (0.3) or more at 95°C (203°F)
Dry paper element or wet paper element

75D23R/ 80D26R / 1265 : 2 pcs
12-65 : 2 pcs

AC brush with IC regulator and vacuum pump
24 | 24
V-belt, clockwise viewed from the drive pulley
Negative
24/ 50 at 5,000, 24 / 60 at 5,000 (Hitachi)
24/ 80 at 5,000 (Hitachi)
7,500 ~ 10,000

IC
28-29

13 seconds or less at 1,000 rpm
4 seconds or less at 5,000 rpm
-680 (-13.1/-90.7)
or more at 5,000 rpm
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Torque
Preheating system
Exhaust system
Pipe outside diameter x thickness
Front pipe
Middle pipe
Rear pipe
Silencer type

Inside diameter
Exhaust gas recirculation system (EGR)

Nem (kgem / Ibeft)

mm (in)
mm (in)
mm (in)

mm (in)

Engine Model 4HE1-TC 4HE1-TC
4HE1-T (4HE1-XS, XN) (4HE1-XS)
ltem SPEC. EURO2 | SPEC. EURO3
Starter motor
Type Magnetic solenoid-controlled
Model S25-505D
Rated voltage Y 24
Rated output kW 4.5
Load characteristics
Terminal voltage \% 14.30
Load current A 400

25.0 (2.55/18.4) at 1,000 rpm or more
Quick-On-Start System I

60.5 x 2.0 (2.38 x 0.079)
60.5 x 2.0 (2.38 x 0.079)
60.5 x 1.6 (2.38 x 0.063)

Silencer with built-in catalytic
converter 4HE1-XN, EURO2 only

Silencer with
built-in catalytic

(palladium catalyst) converter
(iron oxide)
Approximately 200 (7.87)
Not equippel ‘ Equippel




SERVICE INFORMATION 00 - 29

SERVICE STANDARD

Item Service Standard Service Limit
ENGINE
Compression Pressure 3040 (31 /441) or more
Variance in pressure between 2,157 (22 / 312)
KPa (kg / cm®/ psi) / rpm | the cylinders: less than 294 (3 /43) / 200

CYLINDER HEAD

Inlet and Exhaust Valve Seat Depression
' mm (in) 0.7 - 1.2 (0.028 - 0.047) 2.5(0.09)
% | Measurement should be taken by
Z using a new valve.
2 9
Cylinder Head Lower Face Warpage
mm (in) 0.05 (0.002) or less 0.2 (0.008)
Do not regrind the cylinder head
lower face.
Manifold Fitting Face Warpage
mm (in) 0.05 (0.002) or less 0.2 (0.008)
Water Leak Test Repair or _replace
kPa (kg / cm?/ psi) 490 (5/71) - 3 minutes those having water
leak.
Cylinder Head Gasket Selection
mm (in) |4HF1/4HF1-2/4AHG1-T
Remarks: Cylinder Head Gasket Selection mm (in)
The grade mark of the cylinder head Gasket Grade Ti max Gasket Thickness
gasket is shown by semicircular notches (Reference)
on the left side of the front portion of 0.579 - 0.659
O
the gasket. A (0.0228 - 0.0259) | 170 (0.0669)
0.659 - 0.739
B O (0.0259 - 0.0291) 1.75 (0.0689)
0.739-0.819
C | 9" |(00201-0.0320| 189(00708)
4HE1-T/4HE1-TC
Cylinder Head Gasket Selection mm (in)
Gasket Grade Ti max Gasket Thickness
(Reference)
0.529 - 0.609
O—
A (0.0208 - 0.0240) 1.70 (0.0669)
0.609 - 0.679
B o (0.0240 - 0.0267) 1.75 (0.0689)
0.679 — 0.759
C O/ (0.0267 — 0.0300) | 80 (0.0708)
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| Item Service Standard Service Limit
CAMSHAFT

Cam Height mm (in) 52.75 - 52.91 (2.076 - 2.083) 51.8 (2.039)

dh\Y
3

Camshaft Journal Uneven Wear mm (in) 0.015 (0.0006) or less 0.05 (0.002)
Camshaft Journal Wear mm (in) 39.950 - 39.975 (1.5728 - 1.5738) 39.850 (1.569)
Camshaft Journal and Bearing

Clearance mm (in) 0.025 - 0.087 (0.00098 - 0.00343) 0.15 (0.0059)
Camshaft Run-Out mm (in) 0.04 (0.0016) or less 0.05 (0.002)

against the adjacent journal

ROCKER ARM AND ROCKER ARM SHAFT

Rocker Arm Shaft Wear mm (in) 21.979 — 22.000 (0.8653 — 0.8661) 21.85 (0.860)
Rocker Arm Bushing Wear mm (in) 22.010 — 22.035 (0.8665 — 0.8675) 22.15 (0.872)
Rocker Arm and Rocker Arm 0.010 - 0.056 (0.0004 - 0.0022) 0.2 (0.008)
Shaft Clearance mm (in)
Rocker Arm Shaft Run-Out mm (in) 0.3 (0.012)
Rocker Arm Roller and Pin
Clearnace mm (in) 0.040 - 0.084 (0.0016 - 0.0033) 0.5 (0.020)
Roller Surface When there is an
excessive wear or
deformation found,
replace it.
When it is damaged
only slightly, correct
it with an oil stone.
VALVE
Valve Stem Wear Inlet 8.946 - 8.961 (0.3522 - 0.3528) 8.88 (0.35)
mm (in) | Exhaust 8.921 - 8.936 (0.3512 - 0.3529) 8.80 (0.34)
Valve Stem and Valve Inlet 0.038 - 0.071 (0.0015 - 0.0028) 0.20 (0.0079)
Guide Clearance
Exhaust 0.064 - 0.096 (0.0025 - 0.0038) 0.25 (0.0098)

mm (in)
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| Item

Service Standard

Service Limit

VALVE (CONT.)

Valve Guide and Cylinder Head
Interference

0.005 - 0.040 (0.0020 - 0.0016)
Press it in with the valve guide applied

=

mm (in) | with engine oil.
Valve Thickness mm (in) | Inlet Nominal size 1.80 (0.071) 1.3(0.051)
Exhaust Nominal size 1.75 (0.069) 1.3 (0.051)
Valve Contact Width mm (in) | Inlet Nominal size 2.5 (0.098) 3.0(0.118)
!

% é ! ; § Exhaust Nominal size 2.0 (0.079) 2.5 (0.098)
Valve Guide mm (in) 14.1+0.2 (0.555+0.008)
Upper End !
Height A

3 g
Valve Stem Seal Lip Wear mm (in) 8.3-8.7(0.3268 - 0.3425) 8.8 (0.346)
Valve Spring Tension N (kg / Ib) 414 — 477 (42.2 - 48.6 / 93 - 107) 40.9 (98 / 401)
Set length 47.0 mm (1.85 in)

Valve Spring Free Height mm (in) Nominal size 62.5 (2.46) 59.4 (2.34)
Valve Spring Squareness mm (in) 1.0 (0.04)
Valve Clearance (At cold) mm (in) 0.4 (0.016)
Valve Stem Cap Wear mm (in) 0.5 (0.02)

Replace it when worn
or deformed
excessively.
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| Item

Service Standard

Service Limit

CYLINDER BODY

Cylinder Liner Bore Wear

®
!

.*_

mm (in)

@

~
@® 20 mm (0.79in)
@ 90 mm (3.54 in)
® 160 mm (6.30 in)

AHFL 112021 - 112,050 (4.4103 - 4.4114)
4HF1-2:

4HG1:
115.021 - 115.050 (4.5284 - 4.5295)
4HG1-T:

AHELT 110,041 - 110.080 (4.3323 - 4.3338)

4HE1-TC:

112.20 (4.417)

115.20 (4.535)

115.20 (4.535)

Cylinder Liner Grade Selection

Remarks:
Cylinder Bore Grade Mark Position

The grade mark (1, 2 or 3) of the cylinder
bore is stamped on the position just
beside each cylinder on the upper left side
(the upper portion of the oil cooler
installation face) of the cylinder body.

Cylinder Liner Grade Mark Position

The outside diameter grade mark (1, 2 or
3) of the cylinder liner is stamped on the
position approximately 160mm from the
top face of the liner.

4AHF1/4HF1-2

Line |Cylinder Bore Service |Liner Outside
Grade |Diameter mm (in) Grade Diameter  mm (in)
1 115.001 - 115.010 1X 114.991 - 115.000
(4.5276 - 4.5279) (4.5272 - 4.5276)
> 115.011 - 115.020
(4.5280 - 4.5283) 3x 115.001 - 115.010
3 115.021 - 115.030 (4.5276 - 4.5279)
(4.5284 - 4.5287)
4HG1/4HG1-T
1 118.001 - 118.010 1X 117.991 - 118.000
(4.6457 - 4.6461) (4.6453 - 4.6457)
5 118.011 - 118.020
(4.6461 - 4.6464) 3x 118.001 - 118.010
3 118.021 - 118.030 (4.6457 - 4.6461)
(4.6465 - 4.6468)
4HE1-T / 4HE1-TC
1 115.001 - 115.010 1X 115.021 - 115.030
(4.5276 - 4.5279) (4.5284 - 4.5287)
> 115.011 - 115.020
(4.5280 - 4.5283) 3x 115.031 - 115.040
3 115.021 - 115.030 (4.5289 - 4.5291)
(4.5284 - 4.5287)

Cylinder Liner Projection mm (in)

0.10 - 0.14 (0.0039 - 0.0055)
The difference in the cylinder liner

There must be a
projection on the

projection height between any two cylinder liner.
adjacent cylinders must not exceed 0.03
(0.0012)
Cylinder Body Upper Face Warpage
mm (in) 0.05 (0.002) or less 0.02 (0.008)
Do not regrind the cylinder body upper
face.
Water Leak Test kPa (kg / cm?/ psi) 490 (5/71) - 3 minutes Repair or replace those

having water leak.
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Item Service Standard Service Limit
CRANKSHAFT
Crankshaft Jurnal and Crankpin
Uneven Wear mm (in) 0.05 (0.002)
Crankshaft Journal No.1,2,4and5 81.905 - 81.925 (3.2246 - 3.2254) 81.85 (3.2224)
Wear
mm (in) |No.3 81.890 - 81.910 (3.2240 - 3.2248) 81.85 (3.2224)
Crankshaft Journal No.1,2,4and5 0.037 - 0.072 (0.0015 - 0.0028) 0.11 (0.0043)
and Bearing
Crankshaft J I
Bz’:l?insg gelegg(r)%a Crankshaft Journal No. 1, 2, 4 and 5
mm (in) Bearing Housing Crankshaft Journal Crankshaft
Remarks: Grade (Reference) Grade (Reference) Bearing
Crankshaft Bearing Housing | | Mark | Inside Diameter | Mark | Outside Diameter Color Code
Grade Mark Position 1 81.905 - 81.915 Black
The crankshaft bearing 1 87.000 - 87.009 (3.2246 - 3.2250)
housing grade marks (1 or (3.4252 - 3.4255) 2 81.916 - 81.925 B
2) are stamped collectively (3.2250 - 3.2254) rown
for all cylinders on the 81.905 - 81.915
underside of the left front , | srow-sr0o19 | 1 | (3.2246-3.2250) Blue
portion of the cylinder (34256 -3.4259) | 81.916 - 81.925 Black
Y (3.2250 - 3.2254)
E:Araarrllksgzifttic\)]r?urnal Grade Crankshaft Journal No. 3
The crankshaft journal Bearing Housing Crankshaft Journal Crankshaft
grade marks (1 or 2) are Grade (Reference) Grade (Reference) Bearing
stamped collectively for Mark | Inside Diameter | Mark | Outside Diameter Color Code
all cylinders on the front 1 81.890 - 81.900 Black
side of the crankshaft 1 87.000 - 87.009 (3.2240 - 3.2244)
No. 1 balancer (3.4252 - 3.4255) 5 81.901 - 81.910 Brown
3.2244 - 3.2248
Crankshaft Bearing Grade (81 890 - 81 900)
Mark Position 1 3 2240 i 3 2'244) Blue
The identification color 2 2742;2 i 274%3 ' '
code (black, brown or blue) @. o ) 2 81.901-81.910 Black
of the crankshaft journal (3.2244 - 3.2248)

bearing grade mark is
applied on the side of each
bearing.
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Item

Service Standard

Service Limit

CRANKSHAFT (CONT.)

Crankpin Wear

4HF1, 4HG1, 4HG1-T:
65.902 - 65.992 (2.5946 - 2.5954)

4HE1-T, 4HE1-TC:
72.920 - 72.922 (2.8709 - 2.8433)

65.85 (2.5925)

72.850 (2.8681)

Crankshaft Journal Bearing Spread

mm (in) 87 (3.43)
Crankshaft End Play mm (in) 0.104 - 0.205 (0.0041 - 0.0081) 0.35(0.014)
Crankshaft Run-Out mm (in) 0.05 (0.002) or less 0.3 (0.012)

Crankshaft Front and Rear Oil Seal and
Slinger Wear

When there is an oil
leak found, the oil seal
and slinger must be
replaced as a set.
Insert it securely with a
special tool.

PISTON

Piston and Cylinder Liner Clearance
mm (in)

4HF1: 0.081 - 0.113 (0.0032 - 0.0044)
4HG1: 0.081 - 0.116 (0.0032 - 0.0044)

4HE1-T: 0.091 - 0.131 (0.0036 - 0.0052)
4HE1-TC: 0.091 - 0.131 (0.0036 - 0.0052)

Piston Grade Selection mm (in)

Remarks:

Piston Grade Mark Position

The piston grade marks (i.e. A, B, C)
are stamped on the piston upper face.

Piston Outside Diameter Measuring
Position

Take measurement of the Piston at the
position 82mm (3.23 in) from the top in the
direction of the longer diameter.

Piston Grade

Engine | Cylinder Liner Bore ;e;?\t/(i)cne Piston Outside
model Diameter mm (in) Grade Diameter mm (in)
4HF1 112.041 - 112.060 i 111.947 - 111.960
4HF1-2 | (4.4111 - 4.4118) (4.4074 - 4.4079)
4HG1 115.040 - 115.060 i 114.944 - 114.959
4HG1-T | (4.5291 - 4.5299) (4.5253 - 4.5259)
110.066 - 110.075 AX 109.944 - 109.959
4HE1-T | (4.3333-4.3337) (4.3285 - 4.3291)
4HEI1-TC | 110.076 - 110.085 CX 109.960 - 109.975
(4.3337 - 4.3340) (4.3291 - 4.3297)
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Item

Service Standard

Service Limit

PISTON PIN
Piston Pin Wear mm (in) 4‘::'"":';12 35 995 - 36.000
AHG1 (14171 - 1.4173) 35.970 (1.4161)
4HG1-T
AHEL-T 39.995 - 40.000
AHE1-TC (1.5746 - 1.5748) 39.970 (1.5736)
Piston and Piston Pin Clearance mm (in) 0.004 - 0.017 (0.0002 - 0.0007) 0.04 (0.0016)

Clearance should be wide enough for the
piston pin to be inserted under the
condition where the piston is heated to the
temperature of 80°C to 100°C (176°F to
212°F).

When an abnormal
striking sound is heard,
replace the piston and
the piston pin.

PISTON RING
1st Compression Ring 0.24 - 0.39 (0.0094 - 0.0153) 1.50 (0.0591)
jﬂii-z 2nd Compression Ring 0.35 - 0.50 (0.0138 - 0.0197) 1.50 (0.0591)
Oil Ring 0.02 - 0.40 (0.0008 - 0.0157) 1.50 (0.0591)
1st Compression Ring 0.24 - 0.39 (0.0094 - 0.0153) 1.50 (0.0591)
Piston jﬂgi_T 2nd Compression Ring 0.35 - 0.50 (0.0138 - 0.0197) 1.50 (0.0591)
fla:\ns?di?ﬁe Oil Ring 0.15 - 0.35 (0.00591 - 0.0138) 1.50 (0.0591)
cylinder) 1st Compression Ring 0.24 - 0.40 (0.0094 - 0.0157) 1.50 (0.0591)
4HE1-T |2nd Compression Ring 0.56 - 0.71 (0.0220 - 0.0279) 1.50 (0.0591)
mm (in) Oil Ring 0.20 - 0.40 (0.0078 - 0.0157) 1.50 (0.0591)
1st Compression Ring 0.24 - 0.40 (0.0094 - 0.0157) 1.50 (0.0591)
AHELTC 2nd Compression Ring 0.30 - 0.40 (0.0118 - 0.0157) 1.50 (0.0591)
3rd Compression Ring 0.30 - 0.40 (0.0118 - 0.0157) 1.50 (0.0591)
Oil Ring 0.02 - 0.40 (0.0008 - 0.0157) 1.50 (0.0591)
1st Compression Ring 0.062 - 0.092 (0.0024 - 0.0036) 0.2 (0.0078)
jﬂii-z 2nd Compression Ring 0.04 - 0.08 (0.0015 - 0.0031) 0.15 (0.0059)
Oil Ring 0.02 - 0.06 (0.0008 - 0.0024) 0.15 (0.0059)
Piston 1st Compression Ring 0.062 - 0.092 (0.0024 - 0.0036) 0.2 (0.0078)
Ring & jﬂgi + | 2nd Compression Ring 0.04 - 0.08 (0.0015 - 0.0031) 0.15 (0.0059)
Eii?;n -~ oil Ring 0.02 - 0.06 (0.0008 - 0.0024) 0.15 (0.0059)
Groove 1st Compression Ring 0.09 - 0.13 (0.0035 - 0.0051) 0.2 (0.0078)
Clearance |4HE1-T |2nd Compression Ring 0.09 - 0.13 (0.0035 - 0.0051) 0.2 (0.0078)
Oil Ring 0.03 - 0.07 (0.0012 - 0.0028) 0.15 (0.0059)
mm (in) 1st Compression Ring 0.09 - 0.13 (0.0035 - 0.0051) 0.2 (0.0078)
AHELTC 2nd Compression Ring 0.09 - 0.13 (0.0035 - 0.0051) 0.2 (0.0078)
3rd Compression Ring 0.09 - 0.13 (0.0035 - 0.0051) 0.2 (0.0078)

Oil Ring

0.03 - 0.07 (0.0012 - 0.0028)

0.15 (0.0059)

The direction of the piston ring connecting

end

Alternately at 180°. Don’t position the
connecting end in the side pressure
direction. Place the connecting end of the
oil ring and that of the expander coil at
180° alternately.
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Item Service Standard Service Limit
CONNECTING ROD
Connecting Rod Distortion 0.05 (0.002) or less 0.20 (0.008)
Alignment
mm (in) | Parallelism 0.05 (0.002) or less 0.20 (0.008)
Connecting Rod Small End mm (in) 0.012 - 0.027 (0.0005 - 0.0011) 0.05 (0.002)

Bushing and Piston Pin
Clearance

the piston pin while holding it lightly with its

There must be clearance enough to rotate

large end fixed.

Connecting Rod Bearing Spread mm (in) 70 (2.77) or more
Connecting Rod Bearing and mm (in) 0.036 - 0.077 (0.0014 - 0.0030) 0.10 (0.004)
Crankpin Clearance
Connecting Rod Bearing Selection e 4HF1 ¢ 4HF1-2 « 4HG1 < 4HG1-T
mm (in) Connecting Rod Big End Crankpin Big End
Grade (Reference) (Reference) Bearing Color
Remarks: Inside Diameter | Outside Diameter |Code
The connecting rod blg end inside 69.985 - 69.992 65.902 - 65.922
diameter grade marks (A_OI’ B) are (2_7553 - 2.7556) (2.5946 - 2_5954) Green
stamped on top of the cylinder number 69.993 - 70.000 | 65.902 - 65.922
align marks of the big end. (2.7556 - 2.7559) | (2.5946 - 2.5954) Yellow
* 4HE1-T +4HE1-TC
77.985 - 77.992 72.902 - 72.922 Green
(3.0702 - 3.0705) | (2.8702 - 2.8709)
77.993 - 78.000 72.902 - 72.922 vellow
(3.0706 - 3.0709) | (2.8702 - 2.8709)

The difference in weight between the
connecting rod and the piston when

0.2 (20/0.28)

assembled. N (gr/ Ib)
FLYWHEEL
Flywheel Thickness mm (in) 31.4-31.6 (1.236 - 1.244) 31.0 (1.22)
(Flywheel friction surface -
crankshaft setting face)
Friction Surface Run-Out mm (in) 0.2 (0.008)
Friction Surface Roughness mm (in) 0.006 (0.0002) or less

Ring Gear

The tooth face burr
must be chamfered.
Replace ones when
damaged excessively.
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Item

Service Standard

Service Limit

GEAR TRAIN

Timing Gear Backlash Gear to Gear
(In the direction of a normal line)

0.10 - 0.17 (0.0039 - 0.0067)
Hold both the gear to be checked and the

0.30 (0.012)

mm (in) adjoining gear stationaly.

Crankshaft Gear and Crankshaft 0.03 - 0.093 (0.0012 - 0.0037)
Interference mm (in)
Camshaft Gear and Camshaft 0.015 - 0.023 (0.0006 - 0.0009)
Interference mm (in)
Idle Gear Shaft Wear mm (in) 29.959 - 29.980 (1.1795 - 1.1803) 29.80 (1.1732)
Idle Gear Bushing Wear mm (in) 30.000 - 30.021 (1.1811 - 1.1819) 30.1(1.185)
Idle Gear Bushing and Idle Gear 0.020 - 0.062 (0.0008 - 0.0024) 0.2 (0.008)
Shaft Clearance mm (in)
Idle Gear End Play mm (in) 0.058 - 0.115 (0.0002 - 0.005) 0.2 (0.008)
LUBRICATION SYSTEM
Oil Pump | Gear Teeth and Inner . 0.125 - 0.220 (0.0049 - 0.0087) 0.3(0.012)

Wall Clearance mm (in)

Gear and Pump Cover 0.064 - 0.109 (0.0018 - 0.0043) 0.2 (0.008)

Clearance mm (in)

Gear Shaft Wear mm (in) 15.989 - 16.000 (0.6295 - 0.6299) 15.9 (0.626)

Gear Shaft and Bushing 0.04 - 0.07 (0.0016 - 0.0028) 0.2 (0.012)

Clearance mm (in)

Delivery Volume 16.54 (1.0)

cc (cuein)/rev | Delivery Pressure: 392kPa
(4 kg/lcm?® / 56.9 psi)
Oil Temperature: 50 + 2°C
(122 £ 3.6°F)
Oill Viscosity: SAE 30
Relief Valve Opening Oil Gallery 441.3 (4.5 64.0) (Reference)
Pressure
kPa (kg/cm? / psi) |Oil Pump 784.5 (8.0 /113.8) (Reference)
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Item

Service Standard

Service Limit

COOLING SYSTEM

Water
Pump

External appearance

Check the following:

« Cracks and damages of the pump body
« Cracks and corrosion of the impeller

» Water leak from the seal unit

When an abnormal condition is found, replace the water

pump as an assembly.

Seal Unit

Push the fan center in the radial direction while rotating it
and check the seal unit for any excessive play or abnormal
sound. When there is any abnormal condition found,

replace the water pump as an assembly.

Delivery Volume
lit (US /UK gal) / min

200 or more
Water Pump Speed: 3,300 rpm
Water Temperature: 80 + 2°C

(176 + 3.6°F)

Fan Drive Belt Tension mm (in) 8—-12(0.31-0.47) ... New belt
10 -14 (0.39 — 0.55) ... Reuse belt
Depress the drive belt mid-portion
with a 98N (10kg / 221b) force
Thermostat | Valve Initial Opening 85+1.5(185+2.7)
With Jiggle | Temperature °C (°F)
Valve .
Valve Lift At 100°C 8 (0.31) or more
(212°F) mm (in)
Thermostat | Valve Initial Opening 82+ 1.5(177 -182)
With-Out Temperature °C (°F)
Jiggle . o
Valve Valve Lift At 95°C _ 8 (0.31) or more
(203°F) mm (in)
Radiator External appearance ¢ Check the radiator for any corrosion, water leak, fin

damage, or clogging. When there is any abnormal
condition found, correct the radiator or replace it.
* When deterioration, cracking or water leak is found

in the rubber hose, replace the rubber hose.

Pressure Valve Opening
Pressure
kPa (kg /cm? / psi)

103.0+14.7 (1.05+0.15/14.9+ 2.1)

Vacuum Valve Opening
Pressure

kPa (kg /cm? / psi)

M/T:1.0-4.9 (0.01-0.05/0.14-0.71)
A/T:2.0-4.9(0.02-0.05/0.28 - 0.71)
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Item

Service Standard

Service Limit

COOLING SYSTEM (CONT.)

Cooling Fan | Cooling Fan Pulley M/T: 3,900 Rotate the fan by
Speed A/T: 3,850 hand, and when
rpm it doesn't rotate
Cold Condition (Bi-metal M/T: 900 or lower sr:‘noot_hly,llc;r vxll(hen
lower than 40°C (104°F) A/T: 1,200 or lower there Is ofl lea
rpm from the fan clutch,

replace the fan
clutch.

M/T: 3,300 + 150
AIT: 3,450 + 150

Hot Condition (Bi-metal
higher than 70°C (158°F)

rpm
Pulley Ratio 1757151
(Crankshaft/Fan)
FUEL SYSTEM
Fuel Feed | Suction capacity The suction must be completed in 25 times or less.
Pump Priming Pump Speed : 60 - 100 times/minute
Pipe Inside Diameter : 8mm (0.31in)
Suction Pipe Length : 2,000mm (78.7 in)
Suction Height : 1,000mm (39.4in)
Injection Spray Condition e The spray must be fine and uniform.
Nozzle e The injection must be directed in the
center direction with no stray spray.
e The spray from each nozzle hole
must be uniform




00 - 40 SERVICE INFORMATION

Item

Service Standard

Service Limit

ENGINE ELECTRICAL

Generator Ball bearing When it doesn't rotate
smoothly or is giving
out an abnormal
sound, or when there
is an oil leak from the
seal, replace it.

Slip Ring Diameter  mm (in) Nominal size 31.6 (1.244) 30.6
Rotor | Coil Resistance Q Nominal resistance 12.6 When the resistance
. . differs largely from
(Fion-lr:sulatlon o c00 }tor more ot the standard value,
esistance ( volt megger tester) or when a poor
Stator | Coil Resistance Q Nominal resistance 0.17 insulation is found,
(Between coil end and each coil end) replace it.
Coil Insulation 1 or more
Resistance MQ (500 volt megger tester)
Brush Length mm (in) Nominal size 20 (0.79) 6 (0.24)
IC Voltage Rectifier The rectifier is normal when there is When there is
Regulator continuity with the tester © terminal continuity in both

connected to “B” (battery) terminal and the
@ terminal to the rectifier holder, and when
there is no continuity with their connections
reversed.

directions, or when
there is no continuity in
both directions, replace
the rectifier.

Battery Power

<4HF1/4HF1-2 [ 4HG1 / 4HG1-T>

LR 250 - 504  (24V - 60A)

LR 250 - 5088 (24V - 50A)

DENSO (12V - 35A)
<4HE1-T / 4HE1-TC>

LR 250 - 510  (24V - 50A)

LR 180 - 510  (12V - 80A)

28 -29
28 -29
27.8-28.8

28 -29
14.1-14.7

Output Current

1300rpm 2000rpm 4000rpm
<4HF1/4HF1-2 / 4HG1 / 4HG1-T>

LR 250-504 18 35 53

LR 250 -508B 15 32 46

DENSO 12 18 37
<4HE1-T / 4HE1-TC>

LR250-510 15 32 43

LR 180-510 25 58 82

Pulley Ratio
(Crankshaft/Generator)

175/82
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Item Service Standard Service Limit
ENGINE ELECTRICAL (CONT.)
Vacuum Pump Housing Inside 60.0 - 60.1 (2.362) (Reference)
Pump Diameter mm (in)
Vane Length mm (in) 14.2 - 15.2 (0.559 - 0.598) (Reference)
Performances 1,000 rpm 13 sec or less
; ; 1,000 rpm 35 sec or less
Time reql:wed :‘c:r the (LR 180 - 510 only)
pressure to get to 5,000 rpm 4 sec or less
-66.7kPa 5,000 rpm 10 sec or less
(-500mmHg / -9.7psi). (LR 180 - 510 only)
Oil Viscosity : SAE 30
Oil Temperature : 70 £ 5°C (158 + 9°F)
Oil Pressure :441kPa (4.5kg/ cm?/ 64psi)
Tank Capacity : 7,000cc (427 cuein)
Check Valve *Apply 98 — 490 kPa (1-5 kg/cm2 14-71 psi) compressd air to pump side of
the check valve.
*Check for air leakage from the check valve.
«If there is air leakage, the check valve must be replaced.
Starter Commutator Run-Out
mm (in) 0.05 (0.002) or less 0.2 (0.008)
Commutator M/T 36.5 (1.437) 35.5 (1.398)
Outside
Mica Segment Depth
mm (in) 0.5-0.8(0.020 - 0.031) 0.2 (0.008)
Brush Length M/T 15.0 (0.591) 10.5 (0.413)
mm (in) | AT 18.0 (0.709) 11.0 (80.443)
Brush Spring MIT 245-343(25-35/55-7.7)
Tension
N (kg/Ib) | AT 28.4-353(29-3.6/6.4-7.9)
Load Characteristics
Terminal Voltage \Y M/T: 18.55
A/T: 14.30
Load Current A M/T: 250
A/T: 400
Torque M/T: 14.2 (1.45/10.5) or more
Nem (kgem / Ibsft ) A/T: 28.4 (2.9/21.0) or more
Speed rpm AT : 1,500
M/T: 860
Terminal
ACC| B |[ON | ST | Br | P1 | P2 | W | W
LOCK O—+0O
acc [ OFO O==ol PP
on  [O+OHO| [O+—O
start | [ OLOLO[O+—O
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Item

Service Standard

Service Limit

ENGINE ELECTRICAL (CONT.)

Preheating
system

(QOSII)

Time required for the
glow indicator to light up
sec

35
After the key switch is turned to

"ON" position without engine turned.

Time required for the

source voltage to be

supplied to the glow plug
sec

18
After the key switch is turned to

"ON" position without engine turned.

Glow Relay Caoll
Resistance Q

Nominal resistance 51.5

Thermo Switch Operating
Temperature °C (°F)

OFF — ON: 7-13(44.6 - 55.4)
ON - OFF: Less 3(37.4)

Glow Plug Continuity

If no continuity
exists, must be
replaced.
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SERVICING

Servicing refers to general maintenance procedures to be performed by qualified service personnel.

MODEL IDENTIFICATION

Engine Serial Number
The engine number is stamped on the front left hand side
of the cylinder body.

Engine number
0041-1.tif

AIR CLEANER

Dust indicator
Dust indicator
— g —7\\ 1. The dust indicator is installed to the air cleaner. (for

Australia and GCC)
' Inspect the dust indicator. If the indicator plate is red,

the air cleaner element must be cleaned or replaced.

2. Clean the air cleaner element once and reinstall it.
Press the dust indicator button to clear the dust
indicator.

LI L

A\l

s
>

Red color

Dry Type Washable Paper Element

Element cleaning procedures will vary according to the
condition of the element.

0041-2.tif

Dust Fouled Element

Rotate the element with your hand while applying
compressed air to the inside of the element. This will blow
the dust free.

Compressed air pressure must not exceed 7 kg/cm2 (99.6
psi/686 kPa)

0041-3.tif
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Carbon and Dust Fouled Element

1. Prepare a cleaning solution of Isuzu Genuine Element
Cleaner (Donaldson D1400) diluted with water.

2. Immerse the element in the solution for twenty minutes.

3. Remove the element from the solution and rinse it well
with running water.

Water pressure must not exceed 2.8 kg/cm2
(39.8 psif274kPa).

4. Dry the element in a well ventilated area.
An electric fan will hasten drying.
CAUTION:

Do not use compressed air or an open flame to dry the
element quickly. Damage to the element will result.

It will usually take two or three days for the element to
dry completely. Therefore, itis a good ideato have a
spare on hand to use in the interim.
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LUBRICATING SYSTEM

Main Oil Filter (Disposable Spin-On Cartridge
Element)

Replacement Procedure

1. Loosen the used oail filter by turning it counterclockwise
with the filter wrench.
Filter Wrench: 1-85221-097-0

2. Clean the oil filter fitting face.
This will allow the new oil filter to seat properly.
3. Apply a light coat of engine oil to the O-ring.

4. Turn in the new oil filter until the filter O-ring is fitted
against the sealing face.

5. Use the filter wrench to turn in the filter an additional
one full turn.

6. Check the engine oil level and replenish to the
specified level if required.

Engine Oil Replenishment lit (US/UK gal)
0.7 (0.19/0.15)

7. Start the engine and check for oil leakage from the
main oil filter.
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Engine Oil Replacement

Draining

1. Remove the drain plug to completely drain the engine oil.
Do this while the engine is hot.

2. Replace the drain plug.

3. Tighten the drain plug to the specified torque.

Drain Plug Torque Nem (kgem/Ibsft)

78 (8.0/58)

0043-1.tif

Replenishment
1. Remove the filler cap.

2. Pour the specified engine oil into the crankcase
through the oil filler.

3. Replace the filler cap.
Crankcase and Filter Oil Capacity lit (US/UK gal)

10.5 (2.8/2.3)

¥ ﬂ 1+
+ ¥

4. Start the engine and allow it to idle for a few minutes.
5. Stop the engine.
g 6. Use the dipstick to check the oil level.
If the oil level is below the “MIN” line, add oil through
the oil filler.
If the oil level is above the “MAX” line, drain off the
excess oil through the drain plug.

0043-3.tif

FUEL SYSTEM
Fuel Filter

Replacement Procedure

1. Loosen the used fuel filter by turning it
counterclockwise with the universal filter wrench.

0043-4.tif

@ 2. Clean the upper cover fitting face.
This will allow the new fuel filter to seat properly.

0043-5.tif
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Apply a light coat of engine oil to the O-ring.
Supply fuel to the new fuel filter to facilitate bleeding.

Turn in the new fuel filter until the filter O-ring is fitted
against the sealing face.

Be very careful to avoid fuel spillage.

Use the filter wrench to turn in the fuel filter an
additional 1/3 to 2/3 of a turn.

Operate the priming pump to bleed the air from the fuel
line.

Bleeding the Fuel System

Loosen the priming pump cap @.

Loosen the air bleeding plug; ®.

(4HG1-T model only)

Operate the priming pump.

Pump the primer pump until fuel flow is free of air
bubbles.

(Except 4HG1-T model)

Tighten the air bleeding plug ®.

(4HG1-T model only)

Loosen the bleeding plug @.

Operate the priming pump.

Pump the primer pump until fuel flow is free of air
bubbles.

Tighten the bleeder plug @.

Operate the priming pump.

Pump the primer pump until fuel flow is free of air

bubbles.

(Except 4HE1-TC model)

Loosen the bleeding plug on the injection pump @.
(4HE1-TC model only)

Operate the priming pump.

Pump the primer pump until fuel flow is free of air
bubbles.

(4HE1-TC model only)

Tighten the bleeding plug on the injection pump @.
(4HE1-TC model only)

Lock the priming pump cap @.

NOTE:
Check for fuel leakage from around the injection pump
and the fuel filter.
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8.

Start the engine.
Crank the engine for ten seconds or until it starts.

If the engine does not start after ten seconds, repeat
Step 7.

Sub Fuel Filter (Dual Type)

Replacement Procedure

1.

Loosen the fuel filters by turning them counterclockwise
with the universal filter wrench.

Clean the upper cover fitting faces.
This will allow the new fuel filters to seat properly.

Apply a thin coat of engine oil to the O-rings.

Install the filter assemblies.

Carefully turn each assembly clockwise until the O-ring
is fitted against the filter cover sealing face.

Use the filter wrench to turn in each filter assembly an
additional 1/3 to 2/3 of turn.

Operate the priming pump on the fuel filter to bleed the
fuel system.

Refer to “AIR BLEEDING” for more detailed
information.

Pre-fuel Filter Water Draining Procedure

The indicator light will come on when the water level in the
water separator exceeds the specified level.

Drain the water and foreign material from the water
separator with the following procedure.

1.

Place the end of a vinyl hose (beneath the drain plug)
in a container.

Loosen the air intake plug and drain plug, then drain
water.

After draining, securely tighten the drain plug and air
intake plug.

Then, operate the priming pump on the injection pump
to bleed the fuel system.

After starting the engine, check to see that no fuel
leaks from the drain plug.
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Injection Nozzle

Pressure and Spray Condition Check

1. Use a nozzle tester to check the injection nozzle
opening pressure.

If the opening pressure is above or below the specified
value, the injection nozzle must be replaced or

adjusted.
Refer to “Adjustment.”
00453t Injection Nozzle Opening Pressure Mpa (kg/cm?/psi)
4HF1/4HF1-2/4HG1 18.14 (185/2,631)
4HE1-TC 21.57 (220/3,128)
1st 18.1 (185/2,631)
4HGL-T ond 21.1 (215/3,057)
1st 17.65 (180/2,560)
AHEL-T ond 21.57 (220/3,128)

2. Check the spray condition.
Refer to the illustration.
Spray Condition
® Correct
@ Incorrect (Restrictions in orifice)
® Incorrect (Dripping)

If the spray condition is bad, the injection nozzle must
be replaced or adjusted.

Refer to “6C FUEL SYSTEM".

0046-1.tif

Adjustment

1. Clamp the injection nozzle holder @ in a vise @.

2. Use a wrench to remove the injection nozzle retaining

nut ®.

0046-2.tif
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Remove the injection nozzle holder from the vise.
Remove the injection nozzle @, the spacer ®, the
spring seat ® the spring @ and the adjusting shim ®.
Install the new adjusting shim, the spring, the spring

seat, the spacer, the injection nozzle, and the retaining
nut.

Clamp the injection nozzle holder in the vise.

Tighten the injection nozzle holder retaining nut to the
specified torque.

Injection Nozzle Holder Retaining
Nut Torque Nem (kgem/Ibeft)

34 (3.5/25)

10.

Remove the injection nozzle holder from the vise.

Attach the injection nozzle holder to the injection nozzle
tester.

Apply pressure to the nozzle tester to check that the
injection nozzle opens at the specified pressure.

If the injection nozzle does not open at the specified
pressure, install or remove the appropriate number or
adjusting shims to adjust it.

Removing or installing one shim will increase or
decrease the nozzle opening pressure approximately
3.77 kglcm? (53.6 psi/370kPa).

Adjusting Shim Availability mm (in)

Range 0.5- 1.5 (0.02 - 0.06)

Increment 0.025 (0.001)

Total Number of Shims 41

Air Bleeding (Except 4HF1-2 model only)
Above works refer to “FUEL SYSTEM” in this section.
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Air Bleeding (4HF1-2 model only)

1. Actuate the priming pump @ to send the air in the fuel
system to the injection pump.

2. Loosen the sedimenter air bleeding plug @ and
operate the priming pump until no bubbles appear.

3. Tighten the air bleeding plug completely.

4. Try to start the engine. If the engine is not started within
10 seconds, air bleeding should be conducted once
agian.

5. Check that there is no fuel leak ,and then tighten the
priming pump completely.

0047-3.tif

Water Drain

If more water than specified has collected, the warning light
is lit. Under this condition, follow the following water drain
procedure:

1. Place a container (Approximately 0.2 liters capacity)
beneath the drain plug on the separator.

2. Loosen the drain plug and air bleeding plug.
After draining, tighten the drain plug.

4. Operate the priming pump several times again and
check for fuel leak.

5. Tighten the air bleeding plug.

6. Make sure that the warning light in the instrument panel
is off. (Except 4HE1-TC model)

w

COOLING SYSTEM
Coolant Level

Check the coolant level and replenish the radiator reserve
tank if necessary.

If the coolant level falls below the “MIN” line, carefully
check the cooling system for leakage. Then add enough
coolant to bring the level up to the “MAX” line.

0048-1.tif

Good Quality Ethylene Glycol anti-freeze V NOTE:

S o — / Do not overfill the reserve tank.

< -10 ~L 1/ Remove the radiator filler cap only when absolutely

.g -20 4 necessary.

‘; -30 ISL Always check the coolant level when the engine is

s -40 g cold.

o S0 -— Always refer to the chart at the left to determine the

L —605—56775 20 25 30 35 30 45 50 5560 cotfrect cooling water to antifreeze solution mixing
ratio.

Mixing ratio(%)

0048-2.tif
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Cooling System Leakage Inspection

Clog up the reserver tank hose carefully and check the
cooling system for leakage with a radiator cap tester by
applying an air pressure of 196 kPa (2 kg/cm2/28 psi) from
filler neck to inside the radiator.

As the radiator upper tank is provided with a valve, the
pressure fails to rise higher than the valve opening
pressure unless the hose is clogged up.

Radiator Valve Inspection

Apply air pressure from filler neck using radiator cap tester
and check the opening pressure of radiator valve. If the
valve opening pressure is out of the standard value range,
replace with a new radiator valve.

Radiator valve opening pressure kPa (kg/cmzlpsi)

93-123(0.95 - 1.25/13.5 - 17.8)

Remove the radiator valve and check a negative pressure
valve as the center of the valve seat side. If the negative
pressure valve does not work smoothly, clean or replace
the radiator valve.

Radiator valve fixing torque Nem (kgem/Ibsft)
6 (0.6/4)

Conduct cooling system leakage check after reinstalling
the radiator valve.

Thermostat Operating Test

1. Completely submerge the thermostat in water.

2. Heat the water.
Stir the water constantly to avoid direct heat being
applied to the thermostat.

3. Check the valve initial opening temperature.

Valve Initial Opening Temperature °C (°F)
Standard

without Primary valve 83 -87 (181 -189)

jiggle

valve Secondary valve 80 -84 (176 - 183)

with jiggle valve 83.5-86.5(182 - 188)

4. Check the valve lift full opening temperature.

Valve Lift Full Opening Temperature °C (°F)
Standard

without jiggle valve 95 (203)

with jiggle valve 100 (212)

® Thermometer @ Thermostat

@ Aditating rod ® Heat

® Wooden piece
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Fan Belt

Check the drive belt tension.

Depress the drive belt mid-portion with a 98 N (10 kg/22 Ib)
force.

Drive Belt Deflection mm (in)

8-12(0.31-0.47) ... New belt
10 - 14 (0.39 - 0.55) ... Reuse belt

Check the drive belt for cracking and other damage.
» Crankshaft damper pulley
e Generator pulley
» Cooling fan pulley

Fan Belt Adjustment

Fan belt tension is adjusted by moving the generator.

Torque Nem (kgem/Ibeft)
40 (4.1/30)
@ 24 (2.4117)
©) 46 (4.7/34)

If equipped with A/C compressor, loosen the A/C drive belt
tension pulley adjust bolt and lock nut. Then free the A/C
drive belt. When finishing the fan belt adjustment, adjust
the A/C drive belt and check the belt tension.

Air Conditioning (A/C) Compressor Drive Belt

Check the drive belt tension.

* Depress the drive belt mid-portion with a 98 N (10
kg/22 Ib) force.

Drive Belt Deflection mm (in)

16 - 20 (0.63 - 0.79) ... New belt
18 - 22 (0.71 - 0.87) ... Reuse belt

Check the drive belt for cracking and other damage.
A/C compressor drive belt tension is adjusted by moving
the tension pulley.

When finishing the fan drive belt, then adjust the A/C drive
belt.

Locking Nut Torque Nem (kgem/Ibeft)

27 (2.8/20)

A/C compressor pulley
Tension pulley

Generator pulley
Crankshaft damper pulley
Tension pulley lock nut

GACKCRNCHS)
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Accelerator
lever

Bracket
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ENGINE CONTROL
[e| Idling Speed Inspection
1. Set the vehicle parking brake and chock the drive
wheels.
2. Place the transmission in neutral.

Start the engine and allow it to warm up.

4. Check that the idling control knob is in the engine idling
position.

5. Set atachometer to the engine.

6. Check the engine idling speed.
Engine idling speed should be as below.

Engine Idling Speed rpm

(MIT) 550 ~ 600
(AIT) 640 ~ 690

w

If the engine idling speed is outside the specified
range, it must be adjusted.

ldling Speed Adjustment

1. Loosen the idling set bolt lock nut on the injection
pump.

2. Adjust the idling speed with the idling set bolt.

3. Tighten the lock nut.

Idling Speed Check & Adjustment
(4HF1-2 model only)

1. Warm up the engine.
2. Measure idling speed by means of tachometer.

3. Ifidling speed is out of the standard, adjust with an
idling adjust bolt (indicated by an arrow mark).

Idling speed: 575 - 625 rpm

ACCELERATOR CONTROL
Accelerator Control Cable Adjustment

1. Loosen the accelerator cable clamp bolt @.

2. Check that the idling control knob is in the engine idling
position.

3. Hold the accelerator lever @ in the fully closed position
and stretch the control cable ® in the direction
indicated by the arrow to remove any slack.
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ENGINE STOP CONTROL

Adjustment

1. Check that the key switch is either in the “LOCK”
position or removed from the engine.

2. Loosen the bolt @.
3. Pull the fuel cut lever @ as far as possible and hold it.

4. Remove cable slackness ® by pulling the cable in the
direction of the arrow in the illustration.

0052-1.tif

5. Tighten the bolt @.

Accelerator Pedal Adjustment

7\7 1. Press the accelerator pedal to the floorboard and hold

' it.

2. Use the stopper bolt @ to adjust the clearance
between the stopper bolt end and the accelerator pedal
® lower face.

Accelerator Pedal Clearance mm (in)

0 s 0-2(0-0.079)

0052-2.tif

VALVE CLEARANCE ADJUSTMENT

1. Bring the piston in either the No.1 cylinder or the No.4
cylinder to TDC on the compression stroke by turning
the crankshaft until the crankshaft damper pulley timing
mark is aligned with the TDC notched line.

Note:

If there are two marks on the crank pulley, the front
side of mark is for setting BTDC 49° and the rear side
of mark is for setting TDC.

0052-3.tif

2. Tighten the rocker arm shaft bracket nuts and bolts to
the specified torque in numerical order a little at a time

O O % *

] . . R as shown in the illustration.
— i i o __'i _. =.,‘_,,!||, . Rocker Arm Shaft Bracket Nut and
o '[1‘ ""ﬂ -:I:lb ° Bolt Torque Nem (kgem/Ibeft)
P;\l" - -
‘xwv UAU o * Nut 27(2.8/20)
> < A L\JU -
) W Bolt 56(5.7/41)
O Bolt 27(2.8/20)

0052-4.tif

* Apply engine oil to the threaded portion of the nuts
marked with “*” and the bolts with “®” shown in the
illustration left, and then tighten them to the
specified torque.
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0053-1.tif

0053-2.tif
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0053-3.tif
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Valve Clearance

Check for play in the No.1 intake and exhaust valve
rocker arms.

If the No.1 cylinder intake and exhaust valve rocker
arms have play, the No.1 piston is at TDC on the
compression stroke.

If the No.1 cylinder intake and exhaust valve rocker

arms are depressed, the No.4 piston is at TDC on the
compression stroke.

Adjust the No.1 or the No.4 cylinder valve clearance
while their respective cylinders are at TDC on the
compression stroke.

mm (in)

At cold

0.40 (0.016)

©

10.

1.

Loosen each valve clearance adjusting screw as
shown in the illustration.

Insert a feeler gauge of the appropriate thickness
between the rocker arm and the valve stem end.

Turn the valve clearance adjusting screw until a slight
drag can be felt on the feeler gauge.

Tighten the lock nut securely.

Rotate the crankshaft 360 degrees.

Realign the crankshaft damper pulley timing mark with
the TDC notched line.

Adjust the clearance for the remaining valves as shown
in the illustration.

INJECTION TIMING ADJUSTMENT
Injection Pump Notched Line Inspection

Check the injection pump bracket nuts @ for
looseness.

Tighten as required.

Check that the notched lines on the injection pump
bracket and the timing gear case are aligned.

If the notched lines are not aligned, the injection timing
must be checked.

Some time, check injection timing on the crank damper
pulley.

If the injection timing aligned with in correct, the
injection timing must be readjusted.
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0054-1.tif

0054-2.tif

0054-3.tif

0054-4.tif

12RW133.tif

Injection Timing Adjustment

1. Turn the crankshaft until the timing mark on the
crankshaft damper pulley is aligned with the BTDC
(injection timing of each engine model) mark in the

illustration.

Injection Timing deg
4HF1 BTDC 8
4HE1-TC
(4HE1-XS, XN)
4HG1 BTDC 9

BTDC 7
AHGL-T BTDC 9 (For Colombia)
4HEI-T BTDC 7
4HE1-TC BTDC 9 (Spec EURO3)
(4HE1-XS)

2. Remove the two foam rubbers.

3. Loosen the four injection pump fixing nuts.
This will allow the pump to pivot.
Do not bend or scratch the fuel pipe.

4. Align the notched line between the injection pump
bracket and the timing gear case.

Make sure that the timing mark on the crank damper
pulley is aligned with correct injection timing.

Note:

In case the crank pulley has two marks as illustrated,
@® BTDC 49° mark on the second crest and @ TDC
mark on the third crest (as viewed from the front side),
be sure to set at the mark @. (If there are two different
marks on one and same crest, set at the mark which
comes second when rotated in the normal direction.)
The mark @ is used when installing the injection
pump for 4HF1-2.
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5. Tighten the injection pump fixing nuts to the specified
torque.

Injection Pump Fixing Nut Torque Nem (kgem/Ibsft)
25 (2.6/19)

0055-1.tif

Injection Timing Check (4HF1-2 model only)

1. Set No. 1 Cylinder to the TDC in the compression
stroke.

2. Disconnect Injection Pipe.

3. Putdown Wax CSD lever, insert a spacer (10 - 20
mm/0.39 - 0.47 in) thick between the plunger and
adjust bolt, and cancel the Wax CSD.

Water hose

080LX001.tif

4. Remove the pump rear plug, connect a dial gage and
set the lift at 1 mm (0.039 in).

Special Tool
Measuring device: 5-8840-0145-0

5. Set the crankshaft damper pulley TDC mark to the
pointer or 45° before TDC.

6. Set the dial gage to the “0” position.

7. Turn the crankshaft leftwise and rightwise a little and
make sure that the needle stays in the “0” position.

0055-4.tif

8. Turn the crankshaft in the normal direction and read
the measuring device’s indication at the 12° before
TDC position.

NOTE:

As there is no 12° mark, set midway between the 11°

and 13° marks.

Standard value: 0.5 mm (0.0197 in)

0055-5.if
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0056-1.tif

Injection Timing Adjustment
(4HF1-2 model only)

If injection timing is out of the specified range, follow the
following procedure for adjustment:

1. Loosen injection pump fiixng nuts and bracket bolt.
2. Adjust the mounting angle of injection pump:
» If injection timing is too fast, bring the injection
pump closer to the engine.
« If injection timing is too slow, put the injection pump
more distant from the engine.

3. When the dial gage has indicated the specified value,
tighten the fixing nuts and bolt to specified torque:

Nut Tightening Torque Nem (kgem/Ibeft)
24 (2.4/17)

Bolt Tightening Torque Nem (kgem/Ibeft)
48 (4.9/35)

4. Disconnect the dial gage, install and tighten the plug to
specified torque. (Make sure of a copper washer being
attached to the plug)

Plug Tightening Torque Nem (kgem/Ibeft)
17 (1.7/12)

5. Release the wax CSD and connect the injection pipe.
Pipe Sleeve Nut Tightening Torque Nem (kgem/Ibsft)

29 (3.0/22)
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0057-1.tif

0057-2.tif

COMPRESSION PRESSURE
MEASUREMENT

1.

Start the engine and allow it to warm up.
Engine Coolant Temperature: Above 80°C (176°F)
Stop the engine.
Remove the following parts.
e Glow plugs.
 In case VE pump;
Fuel cut solenoid connector.
* In case line pump;
Number 17 fuse in fuse box.

Set the adapter and the compression gauge to the
No.1 cylinder glow plug hole.

Compression Gauge : 5-8840-2675-0
Adapter ; Compression Gauge : 5-8531-7001-0
Connect a tachometer and check that engine cranking
speed is 200 rpm or higher.

Turn the engine over with the starter motor and take
the compression gauge reading.

7. Repeat the procedure (steps 4,5 and 6) for the
remaining cylinders.

Compression Pressure kPa (kg/cmzlpsi) at 200 rpm

Standard More than 2,942 (30/426)

Limit for use 2,157(22/312)

Variance in pressure
between cylinders

Less than 294 (3/43)

If the measured valve is less than the specified limit, above
works refer to “TROUBLESHOOTING” Section in this
manual.

QUICK-ON-START Il SYSTEM
Inspection Procedure

1. Disconnect the thermoswitch connection on the

thermostat outlet pipe.

Turn the key switch to the “ON” position.

If the Quick-ON-Start Il system is operating properly,
the flow relay will make a clicking sound within three
seconds.

Measure the glow plug terminal voltage with a circuit
tester as soon as possible after turning the key switch
to the “ON” position.

4. Check the glow plug heating time.
Approximate Glow Plug Heating Time sec

18
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FIXING TORQUE

CYLINDER HEAD, HEAD GASKET AND HEAD COVER

Nem (kgem/Ibeft)

38 (3.9/28)

18 (1.8/13)

104 (10.6/77)

AN

48 (4.9/35)

3rd

30-60°

2nd

1st

98 (10/72) {147 (15/108)
Apply with molybdenum disulfide grease

to the bolt threads and setting faces

0058-1.tif
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CYLINDER HEAD, HEAD GASKET AND HEAD COVER Nem (kgem/Ibeft)

4HE1-TC (Engine)

— . 10 (1.0/7)
S

1st

98 (10/72) 147 (15/108)| 30°-60°

Apply with molybdenum disulfide grease
to the bolt threads and setting faces

0059-2.ti
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CRANKSHAFT, FLYWHEEL, DAMPER PULLEY, CONNECTING
ROD AND OIL PAN

Nem (kgem/lbeft)

1st 2nd 3rd

39 (4.0/29) 60° 30° st 2nd

Apply with molybdenum disulfide grease 78 (8.0/58) 90° - 120°
to the bolt threads and setting faces

(A/T)

T

200 (20.4/148)

M10
w0

1st 2nd 3rd
98 (10.0/72) [132(13.5/98) 30-60°

0060-1.tif
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GEAR TRAIN, CAMSHAFT, ROCKER ARM SHAFT, FRONT RETAINER,
FLYWHEEL HOUSING
Nem (kgem/lbeft)

142 (14.5/105)

5, 5 | > G
%\ - '.v' i 4 :\ NN s - R . /\
. ', ) A ! . \ \: . o \ ,"/ ’ %@

, A
R /Z{/ (&/i/ ;-@@@
\\ rﬂ/{\\}\ U, %\ /%\
o EJ ! J‘,"' __\ .
A R \%@
RETEE

e P
96 (9.8/71)
76 (7.7/56)

RS
% (4WD model)
48 (4.9/35)
40 (4.1/30)

\J

N

(4WD modeN

0061-1.tif
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INLET COVER AND EXHAUST MANIFOLD Nem (kgem/Ibeft)

10(1.0/7)

34(3.5/25)
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34(3.5/25)

S
N N
'

AN

34(3.5/25)

0062-1.tif
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INLET COVER AND EXHAUST MANIFOLD Nem (kgem/Ibeft)

4HE1-T / 4HE1-TC Engine

=2

2
%

& g

(7

=]

13 (1.9/12}

34 (3.5/25) @
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TURBOCHARGER, WATER PIPE AND OIL PIPE Nem (kgem/Ibeft)

SN A

Rz RG)

Y
Cay ?
~ f- & \@
@\\ //\

\/

23(2.3/17)
oz

036LX007.tif
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WATER PUMP, WATER OUTLET PIPE, OIL PUMP, OIL COOLER

AND OIL FILTER

Nem (kgem/lbeft)

24 (2.4/17)

24 (2.4/17)

13 (1.3/9)

24 (2.4/17)

24 (2.4/17)

48 (4.9/35)

24 (2.4/17)

24 (2.4/17)

24 (2.4/17)

24 (2.4/17)

\

e =}
B Wu\.oea% D

X Q/

31(3.2/23)

0064-1.tif
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GENERATOR, STARTER AND GLOW PLUG Nem (kgem/Ibeft)

S

23 (2.3/17)

46 (4.7/34)

/ 24 (2.4/17)

40 (4.1/30)

126 (12.9 / 93)
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ENGINE MOUNTING

Nem (kgem/Ibeft)

48 (4.9/35)

51 (5.2/38)

SR
% %;é/

OOOOOOOOOO
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INJECTION PUMP, INJECTION PIPE AND FUEL PIPE Nem (kgem/Ibeft)

3(0.3/2) l

oY

34 (3.5/25)

s § o9
S o
®

. 2]
%@
;

()

“ o4

)

° J’& T

e
T

'~

0067-1.tif
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SPECIAL TOOLS

Item

No lllustration Part No. Part Name Remarks

1 1-8522-1097-0 | Qil filter wrench

2 5-8840-2675-0 | Compression gauge

3 5-8531-7001-0 |Adapter ; Compression gauge
For angular

4 5-8840-0266-0 |Angle gauge bolt and nut
tightening

5 5-8840-9018-0 | Piston installer

6 ? 5-8840-2230-0 |Crankshaft stopper

For crankshaft
7 1 5-8840-2360-0 | Slinger puller front and rear
' slinger remove

g For crankshaft
NS
8 @ @ 9 5-8840-2431-0 |OQil seal setting tool kit gicl) rsl‘teglngnrgar

slinger install

9 ) JI™™  |5-8840-2240-0 |Clutch pilot aligner

10 5-8840-2228-0 | Valve spring compressor
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llt\?:] lllustration Part No. Part Name Remarks
11 = 5-8840-2227-0 |Valve guide replacer
12 8-9439-6815-0 | Valve guide seal installer
13 5-8840-2222-0 |Sealing cup installer
14 9-8523-1169-0 | Cylinder liner remover

xS 5-8840-2220-0 _ .
15 NN 5-8840-2397-0 | Cylinder liner remover ankle

b (4HG1)

z samoassro |G el
17 8-9439-6818-0 | Crankshaft gear remover
18 8-9439-6819-0 |Crankshaft gear installer
19 5-8840-2340-0 |Conrod bush replacer
20 5-8840-2094-0 | Oil filter wrench 4WD model
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LUBRICATING OIL FLOW

LUBRICATING SYSTEM
GENERAL DESCRIPTION

Qil Pressure
4HF1 Model Switch 0.4kg/cm?2(5. 7psi}
4HF1-2 Model oo Fuse
4HG1 Model T W ONO— 00 O
= ; Key Switch | Battery | =
AHG1-T Qil Pressure
Indicator Light
Dl ow i ter Cylinder Body Oil Galler |
2 [ — 2 0kgjem? 1 Shgfem?
Bleed Hole Qil Therme Valve {28.4psi) {6.40psi}
1.6mmi0.063in) Open at 105°C{221°F} N N AV AV AV
— or more Valve Crankshaft Check Vacuum Relief
— Mechanism|| Bearing Valve Pump Valve
8.0kg/em? >
1113.8psi} oriti @ AV AV \/
: Relief Y5 hnee : Injection Gear Conn-rod Qiling
Oil Pump Valve 2.2mm}{0.087in} Pump Train Bearing Jet
Strainer
W \4 4 \v4
Engine Qil Pan
901LWO0O06.tif
4HE1-T Model Oil Pressure
4HE1-TC Model Switch 0.4kg/em2{5.7psi) -
/N use
_l_ @J/ e Ke\?;v?tch <-BDtt @__I—_
- Qil Pressure attery | =
1.0kg/em2{14.2psi) Indicater Light
Overflow Vfalve =3 . . .
Full Flow Filter B> Qil cooler Cylinder Body Qil Gallery
Bypass Filter 2.0kg/em? 4,5kgfcm?
Bleed Hole Bypass Valve (28.4psi (6. 40psi}
— M Valve Crankshaft Check Vacuum Relief
— Mechanism|| Bearing Valve Pump Valve
8.0kg/cm?
{113.8psi} @
. QOrifice _— s
. Relief I : Injection Gear Conn-red Oiling
Ol Pump | vz ive 2.2mm{0.087in) ump Train Bearing Jet
Strainer
\4 4 4
Engine Qil Pan

The engine lubricating system is a full flow type.

901LWO0O7.tif

Lubricating oil is pumped from the oil pump to the cylinder body oil gallery through the oil filter and the oil cooler. It

is then delivered to the vital parts of the engine from the cylinder body oil gallery.

Qil jets installed on the cylinder body spray engine oil to the piston inside faces to achieve maximum cooling effect.
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CYLINDER HEAD

Disassembly steps
1. Glow plug connector
2. Glow plug
3. Injection nozzle holder assembly
4. Rocker arm shaft assembly
5. Valve cap

Reassembly steps
6. Camshaft bearing cap To reassemble, follow the disassembly
7. Camshaft bearing upper steps in the reverse order.
8. Camshaft assembly
9. Camshaft bearing lower
10. Cylinder head

6A2-1.tif

NOTE:

e During disassembly, be sure that the valve train
components are kept together and identified so
that they can be re-installed in their original
locations.

« Before removing the cylinder head from the engine
and before disassembling the valve mechanism,
make a compression test and note the results.

[+] DISASSEMBLY

N

Glow Plug Connector
Glow Plug
Injection Nozzle Holder Assembly

Mark the nozzle holder assembilies fitting positions by
tagging each nozzle holder assembly with the cylinder
number from which it was removed.
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Rocker Arm Shaft Assembly

1) Loosen the rocker arm shaft bracket nuts and bolts in
numerical order a little at a time and remove the rocker

a-————— — i
§ ) B\ A \_m_X o d
i = = = n-:-!. arm shaft assembly with the camshaft brackets.
I\ i . )
!. e ’ e ’ =™ lm 2) Leave the ® indicated bolt unremoved on this
<Y\ ng\'l e u%u' o 3" ® occasion, since it is the rocker arm fixing bolt.
Sl a3 O I WO A WO .
By 8 SO S2E6 T8 SR CAUTION:
| Yy O) e :

6A3-1.tif

6A3-2.tif

L’s!l&%!

e
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10.

Failure to loosen the rocker arm shaft bracket nuts and
bolts in numerical order a little at a time will adversely
affect the rocker arm shaft.

Valve Cap
CAUTION:

Take sufficient care not to let valve caps fall into the
gear case or oil return hole.

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly
Camshaft Bearing Lower

If the camshaft bearings are to be reinstalled, mark their
fitting positions by tagging each bearing with the cylinder
number from which it was removed.

Cylinder Head

Loosen the cylinder head bolts in numerical order a little at
atime.

CAUTION:

Failure to loosen the cylinder head bolts in numerical order
a little at a time will adversely affect the cylinder head lower
surface.

Refer to Section 6A3 “CYLINDER HEAD”.

6A3-3.tif

F2 CLEAN

¢ Cylinder head bolts
e Cylinder head

Carefully remove all varnish, soot and carbon to the
bare metal. Do not use a motorized wire brush on any
gasket sealing surface.
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part

replacements if excessive wear or damage is discovered

during inspection.

e Cylinder head gasket and mating surfaces for leaks,
corrosion and blow-by. If the gasket has failed,
determine the cause;

- Improper installation

- Loose or warped cylinder head
- Insufficient torque on head bolts
- Warped case surface

1) Cylinder head bolts for damaged threads or stretching
and damaged heads caused by improper use of tools.

W CAUTION:
Suspected bolts must be replaced.
2) Cylinder head for cracks, especially between valve
seats and in the exhaust ports.
3) Cylinder head deck for corrosion, sand particles in
head and porosity.

W CAUTION:

Do not attempt to weld the cylinder head. Replace it.

Cylinder Head Lower Face Warpage

1) Use a straight edge and a feeler gauge to measure the
four sides and the two diagonals of the cylinder head
face.

2) If the measured values exceed the specified limit, the
cylinder head must be replaced.

NOTE:
Do not regrind the cylinder head lower face.
Cylinder Head Lower Face Warpage mm (in)

Standard Limit
0.05 (0.002) or less 0.2 (0.008)

6A4-1.tif

Manifold Fitting Face Warpage

Use a straight edge and a feeler gauge to measure the
manifold cylinder head fitting face warpage.

e Regrind the manifold cylinder head fitting faces if the
° O measured value is greater than the specified limit.

o ° o

@;@ m l Manifold Fitting Face Warpage mm (in)
Standard Limit

o° O o’ r’k\o =0’ H—J

0.05 (0.002) or less 0.2 (0.008)

Oo

6A4-2.tif
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Exhaust Manifold Warpage

Use a straight edge and a feeler gauge to measure the
manifold cylinder head fitting face warpage.

If the measured values exceed the specified limit, the
manifold must be replaced.

Exhaust Manifold Warpage mm(in)
Standard Limit
0.05 (0.002) or less 0.24 (0.008)

REASSEMBLY

[«]
\

(2]

£

10.

Install the cylinder head gasket with its “PART NUMBER”
mark facing up and toward the left of the engine.
CAUTION:

Do not reuse the cylinder head gasket.

Above works refer to “CYLINDER BLOCK?” section in this
manual.

Cylinder Head

1) Align the cylinder body dowels and the cylinder head
dowel holes.

2) Carefully place the cylinder head on the cylinder head
gasket.

3) Apply a coat of molybdenum disulfide grease to the
M14 cylinder head bolt threads and setting faces and
apply a coat of engine oil to the M10 cylinder head bolt
threads and setting faces.

4) Use the angular tightening method to tighten the bolts
(M14) to the specified torque in three steps following
the numerical order shown in the illustration.

Cylinder Head Bolt Torque (M14) (D ~®)

Nem (kgem/Ibsft)

1st step 2nd step 3rd step

98 (10/72) 147 (15/108) 30° - 60°

5) Tighten the cylinder head to the flywheel housing bolts
(M10) to the specified torque.

Cylinder Head Bolt Torque (M10) (®~@)
Nem (kgem/Ibeft)

38 (3.9/28)
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6A6-2.tif

6A6-3.tif

6A6-4.tif

6A6-5.tif
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Camshaft Bearing Lower
Camshaft Assembly

1) Turn the crankshaft in the direction of normal rotation
until the timing mark on the crankshaft damper pulley is
aligned with the TDC notched line. (Confirm that the
No. 1 cylinder piston comes to the compression top
dead center.)

2) Apply engine oil to the camshatft journal and the
camshaft bearing surfaces before installation.

3) Carefully align the camshaft gear “I” mark and the
cylinder head upper face shown in the illustration.

Camshaft Bearing Upper
Camshaft Bearing Cap

1) Install the bearing caps with the bearing cap head mark
(arrow) facing forward.

2) Apply a coat of engine oil to the bearing cap bolt and
stud threads.

3) Tighten the bearing cap bolts and studs to the specified
torque.

Camshaft Bearing Cap Nut and Bolt Torque
Nem (kgem/Ibeft)

27 (2.8/20)

Valve Cap

Apply engine oil to the inside of the valve caps and install
them to the valve stem end.

CAUTION:

Take sufficient care not to let valve caps fall into the
gear.

Rocker Arm Shaft Assembly

1) Temporarily tighten the bolts marked with the arrow in
the illustration.

2) Loosen the rocker arm adjust screws and apply engine
oil to the rocker arm roller portions.

3) Install the rocker arm assembly on the cylinder head.
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4) Tighten the rocker arm shaft bracket nuts and bolts to
the specified torque in numerical order a little at a time
as shown in the illustration.

Rocker Arm Shaft Bracket Nut and

Bolt Torque Nem (kgem/Ibeft)
*  Nut 27 (2.8/20)
B Bolt 56 (5.7/41)
O Bolt 27 (2.8/20)

5) Apply engine oil to the threaded portion of the nuts
marked with “*” and the bolts with “®” shown in the
illustration left, and tighten them to the specified torque.

Adjust the valve clearance.

Valve Clearance mm (in)

At cold 0.4 (0.016)

Above works refer to “SERVICING” “VALVE CLEARANCE
ADJUSTMENT” previously section in this manual.

Injection Nozzle Holder Assembly

Tighten the nozzle holder flange nuts to the specified
torque in the numerical order shown in the illustration.

Nozzle Holder Flange Nut Torque Nem (kgem/Ibsft)
19 (1.9/14)

. Glow Plug

Glow Plug Torque Nem (kgem/Ibsft)

23 (2.3/17)

1. Glow Plug Connector
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VALVE SPRING, VALVE GUIDE OIL SEAL, VALVE, VALVE GUIDE

Disassembly steps
1. Split collar
2. Spring upper seat
3. Valve spring
4. Intake and exhaust valve
5. Valve guide seal
6. Spring lower seat

Reassemblt steps
To reassemble, follow the disassebly
steps in the reverse order.

6A8-2.tif

[+] DISASSEMBLY

Preparation
« Remove all the parts only with the cylinder head

assembly left.

6A8-1.tif

(Above works refer to “CYLINDER HEAD GASKET”

section 6A3 in this manual.)

Cotter Collar

1) Place the cylinder head on a flat wooden surface.

2) Use the valve spring compressor to remove the cotter

collar.

Do not allow the valve to fall from the cylinder head.

Valve Spring Compressor: 5-8840-2228-0
Spring Upper Seat
Valve Spring
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B6A9-1.tif

6A9-2 tif

6A9-3.tif

4. Intake and Exhaust Valve

If the intake and exhaust valves are to be reinstalled, mark
their installation positions by tagging each valve with the
cylinder number from which it was removed.

If the intake and exhaust valves are to be replaced, the
valve guides must also be replaced.

5. Valve Guide Seal
6. Spring Lower Seat

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Valve Spring Free Height

Use a vernier caliper to measure the valve spring free
height.

If the measured valve is less than the specified limit, the
valve spring must be replaced.

Valve Spring Free Height mm (in)
4HF1: 4HF1-2: 4HG1: 4HG1-T
Nominal Size Limit
62.5 (2.46) 59.4 (2.34)
4HE1-T: 4HE1-TC:
Nominal size Limit

Intake Inner 53.2 (2.094) 50.1 (1.972)

Intake Outer 55.6 (2.189) 52.5 (2.067)

Exhaust Inner 58.6 (2.307) 55.5 (2.185)

Exhaust Outer 62.0 (2.441) 58.9 (2.319)
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Valve Spring Squareness

Use a surface plate and a square to measure the valve
spring squareness.

If the measured value exceeds the specified limit, the valve
spring must be replaced.

Valve Spring Squareness mm (in)
Limit 1.0 (0.04)

—d fo—
—

6A10-1.tif

Valve Spring Tension

Use spring tester to measure the valve spring tension.

If the measured valve is less than the specified limit, the
valve spring must be replaced.

Valve Spring Tension N (kg/lb)
Set Le_ngth Standard Limit
mm(in)
414 - 477
oz 4710185 | (4254856193 - 107) | 40 (40-9198)

Valve Guide

W CAUTION:

Taking care not to damage the valve seat contact
surface, when removing carbon adhering to the valve
head.

Carefully inspect the valve stem for scratching or
abnormal wear. If these conditions are present, the
valve and the valve guide must be replaced as a set.

Valve Stem and Valve Guide Clearance

- (Measuring Method-I)

1) Set the dial indicator to the valve stem measuring point.
2) Move the valve stem end from side to side.

Read the dial indicator.

Note the total indicator reading.

If the measured values exceed the specified limit, the
valve and the valve guide must be replaced as a set.

Total Dial Indicator Reading

" "[1omm(0.4in)

6A10-3.tif

(Valve Stem and Valve Guide Clearance) mm (in)
Valve Standard Limit
Intake Valve 0.038 - 0.071 0.20
(0.0015 - 0.0028) (0.0079)

0.064 - 0.096 0.25

Exhaustvalve | 0025-0.0038) | (0.0098)
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(Measuring Method-I1)
@" 1) Measure the valve stem outside diameter.
Refer to the “Valve Stem Outside Diameter.”
- 2) Use a caliper calibrator or a telescoping gauge to

measure the valve guide inside diameter.
3) Calculate the clearance between the valve guide inside

- diameter and the valve stem outside diameter.
If the clearance exceeds the specified limit, the valve
o and the valve guide must be replaced as a set.

6A11-1.tif

# Valve Stem Outside Diameter

Measure the valve stem diameter at three points.

If the measured valve is less than the specified limit, the
valve and the valve guide must be replaced as a set.

Valve Stem Outside Diameter mm (in)
— Valve Standard Limit
Intake Valve 8.946 - 8.962 8.88
(0.3522 - 0.3528) (0.350)
prLZ Al 8.921 - 8.936 8.80
ExhaustValve | 4 3515 _ .3520) (0.346)

Valve Guide Replacement

Valve Guide Removal

Use a hammer and the valve guide replacer to drive out
the valve guide from the cylinder head lower face.

Valve Guide Replacer: 5-8840-2227-0

6A11-3.tif

Valve Guide Installation

1) Apply engine oil to the valve guide outer circumference.
2) Attach the valve guide installer to the valve guide.
Valve Guide Replacer: 5-8840-2227-0

3) Use a hammer to drive the valve guide into position
from the cylinder head upper face.

6A11-4.tif
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4) Measure the height (H) of the valve guide upper end
from the cylinder head upper face.

Valve Guide Upper End Height (H)
14.1 +£ 0.2 (0.555 * 0.008)

mm (in)

NOTE:

If the valve guide has been removed, both the valve
and the valve guide must be replaced as a set.

6A12-1.tif

VALVE AND VALVE SEAT INSERT
Valve Thickness and Depression

1) Measure the valve thickness.
If the measured value is less than the specified limit,

the valve and the valve seat insert must be replaced as
L a set.
= - f Intake and Exhaust Valve Thickness mm(in)
Valve Nominal Size Limit
6A12-2.tif
Inlet 1.8 (0.071) 1.3 (0.051)
Exhaust 1.75 (0.069) 1.3 (0.051)

@ 2) Install the new valve @ to the cylinder head @.

3) U depth traight ed ith steel rule t
f . / . ) Use a depth gauge or a straight edge with steel rule to
l E

measure the valve depression from the cylinder head
lower surface.

If the measured value exceeds the specified limit, the
valve seat insert and/or the valve must be replaced.

Intake and Exhaust Valve Depression mm (in)
X Standard Limit
0.7 - 1.2 (0.028 - 0.047) 2.5(0.098)
6A12-3.tif
Valve Contact Width
—H < 1) Check the valve contact faces for roughness and
unevenness.

Make smooth the valve contact surfaces.
2) Measure the valve contact width.

If the measured value exceeds the specified limit, the
valve seat insert must be corrected or replaced.

Valve Contact Width mm (in)
P Valve Nominal Size Limit
Intake 2.5 (0.098) 3.0 (0.118)
Exhaust 2.0 (0.079) 2.5 (0.098)
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6A13-1.tif

6A13-2.tif

\\\\\

6A13-3.tif

Contact Surface Angle on Valve Seat on Valve

1) Measure contact surface angle on valve seat.

2) If the measured value exceeds the limit, replace valve,
valve guide and valve seat as a set.

Standard Degrees

45°

Valve Seat Insert Replacement

H Valve Seat Insert Removal

1) Arc weld the entire inside circumference (O of the valve
seat insert Q.

2) Allow the valve seat insert to cool for a few minutes.

This will invite contraction and make removal of the
valve seat insert easier.

3) Use a screwdriver 3 to pry the valve seat insert free.
Take care not to damage the cylinder head @.

4) Carefully remove carbon and other foreign material
from the cylinder head insert bore.

Valve Seat Insert Installation

1) Carefully place the attachment @ (having a smaller
outside diameter than the valve seat insert) on the
valve seat insert @.

NOTE:

The smooth side of the attachment must contact the

valve seat insert.

2) Use a bench press @ to gradually apply pressure to

the attachment and press the valve seat insert into
place.

V CAUTION:

Do not apply an excessive amount of pressure with the
bench press. Damage to the valve seat insert will
result.

3) The valve should be lapped before final assembly to
ensure a good valve seal.

Above works refer to “Valve Seat Insert Correction”
section in this manual.
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6A14-1.tif

6A14-2.tif

6A14-3.tif

6A14-4.tif

Valve Seat Insert Correction

1)
2)

Remove the carbon from the valve seat insert surface.
Use a valve cutter (15°, 45°, and 75° blades) to
minimize scratches and other rough areas. This will
bring the contact width back to the standard value.
Remove only the scratches and rough areas. Do not
cut away too much. Take care not to cut away
unblemished areas of the valve seat surface.

Valve Seat Angle Degrees

45°

NOTE:
Use an adjustable valve cutter pilot.

Do not allow the valve cutter pilot to wobble inside the
valve guide.

3)

4)
5)

6)
7)

Apply abrasive compound to the valve seat insert
surface.

Insert the valve into the valve guide.

Turn the valve while tapping it to fit the valve seat
insert.

Check to see if the valve contact width is correct.

Check to see if the valve seat insert surface is in
contact with the entire circumference of the valve.

REASSEMBLY

6.
5.

Spring Lower Seat
Valve Guide Seal

1)

2)

Apply a coat of engine oil to the valve guide seal inner
face.

Use a valve guide seal installer to install the valve
guide seal to the valve guide

Valve Guide Seal Installer: 8-9439-6815-0
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4. Intake and Exhaust Valve

1) Apply a coat of engine oil to each valve stem before
installation.

2) Install the intake and exhaust valve.

3) Turn the cylinder head up to install the valve spring.
Take care not to allow the installed valves to fall free.

6A15-1.tif

3. Valve Spring

——‘—E E_E |E| Ir_lstall the valve spring with its fine pitched (or painted) end
R é side sown.
T ; 2. Spring Upper Seat
w
)
R >
[
1
——
-y <

6A15-2.if

1. Cotter Collar
1) Use the valve spring compressor to push the valve
spring into position.
Valve Spring Compressor: 5-8840-2228-0
2) Install the cotter collar to the valve stem.

3) Set the cotter collar by tapping around the head of the
collar with a rubber hammer.

6A15-3.if
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CAMSHAFT

Disassembly steps

. Rocker arm shaft assembly
. Valve cap

. Camshaft bearing cap

. Camshaft bearing upper

. Camshaft assembly

. Camshaft bearing lower

. Camshaft gear

. Key

ONOOTAWN =

Reassembly steps
To install, follow the disassembly
steps in the reverse order.

6A16-1.tif

DISASSEMBLY

Rocker Arm Shaft Assembly
Valve Cap

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly
Camshaft Bearing Lower

Above works refer to “CYLINDER HEAD” section in this
manual.

o gk wnE

M 7. Camshaft Gear

C O Use the universal puller to pull out the camshaft gear.
Universal puller; 5-8840-2027-0/(5-8840-0086-0)

8. Key

T 1]

=
LAY

6A16-2.tif
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Camshaft End Play

Use a thickness gauge to measure the clearance between
the camshaft gear @ and the camshaft bracket @.

If the measured value exceeds the specified limit, the
camshaft gear or the camshaft must be replaced.

Camshaft End Play
Standard Limit
0.085 - 0.205

mm (in)

%L_U

0.25 (0.0098)

prvTERT (0.0033 - 0.0081)

Camshaft Journal Diameter

Use a micrometer to measure each camshaft journal
diameter in two directions (O and @). If the measured

value is less than the specified limit, the camshaft must be

replaced.
Camshaft Journal Diameter mm (in)
Standard Limit
39.950 - 39.975
oALT 21 (1.5728 - 1.5738) 39.850 (1.569)

Cam Height

Measure the cam height “H” with a micrometer. If the
measured value is less than the specified limit, the
camshaft must be replaced.

Cam Height “H” mm (in)
Engine model Standard Limit
q_‘l___U} Other model 52.8 (2.078) 51.8 (2.039)
4HE1-T
AHEL-TC 53.6 (2.110) 52.6 (2.071)

6A17-3.tif

Camshaft Run-Out

1) Mount the camshaft on V-blocks.

2) Measure the run-out with a dial indicator.
If the measured value exceeds the specified limit, the
camshaft must be replaced.

Camshaft Run-Out mm (in)

Limit 0.05 (0.002)

6A17-4.tif
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6A18-1.if

6A18-2.tif

Camshaft and Camshaft Bearing Clearance

Use an inside dial indicator to measure the camshaft
bearing inside diameter.

Camshaft Bearing Inside Diameter mm (in)

Standard 40.000 - 40.037 (1.5748 - 1.5763)

If the clearance between the camshaft bearing inside
diameter and the journal exceeds the specified limit, the
camshaft bearing must be replaced.

Camshaft Bearing Clearance mm (in)
Standard Limit
0.025 - 0.087 0.15
(0.00098 - 0.00343) (0.0059)

REASSEMBLY

PN WO

Key
Camshaft Gear

« With the projection of the camshaft gear center boss
turned to the camshaft side, set it to the knock pin and
install the camshaft gear.

Camshaft Gear Bolt Torque Nem (kgem/Ibeft)
142 (14.5/105)

Camshaft Bearing Lower
Camshaft Assembly
Camshaft Bearing Upper
Camshaft Bearing Cap
Valve Cap

Rocker Arm Shaft Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.
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ROCKER ARM ASSEMBLY

- 6
5 N
®
N
e

Lt

[

(<

Removal steps

1. Rocker arm shaft assembly

2. Valve cap

3. Camshaft bracket
4. Rocker arm

5. Spring

6. Rocker arm bracket

7. Camshaft bracket
8. Rocker arm shaft

Installation steps
To install, follow the removal
steps in the reverse order.

6A19-2.tif

6A19-1.tif

[+] DISASSEMBLY

1.

©No ok~

Rocker Arm Shaft Assembly

1) Loosen the rocker arm shaft bracket nuts and bolts in
numerical order a little at a time and remove the rocker
arm shaft assembly with the camshaft brackets.

2) Leave the ® indicated bolt unremoved on this
occasion, since it is the rocker arm fixing bolt.
CAUTION:

Failure to loosen the rocker arm shaft bracket nuts and
bolts in numerical order a little at a time will adversely
affect the rocker arm shaft.

Valve Cap
CAUTION:

Take sufficient care not to let the valve caps fall into
the gear case or oil return hole.

Camshaft Bracket
Rocker Arm

Spring

Rocker Arm Bracket
Camshaft Bracket
Rocker Arm Shaft




6A — 20 GENERAL ENGINE MECHANICAL

6A20-1.if

6A20-2.tif

6A20-3.if

6A20-4.if

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered

during inspection.

Rocker Arm Shaft Run-Out

1) Place the rocker arm shaft on V-blocks.
2) Use a dial indicator to measure the rocker arm shaft

central portion run-out.

If the run-out is very slight, correct the rocker arm shaft
run-out with a bench press. The rocker arm must be at

cold condition.

If the measured rocker arm shaft run-out exceeds the
specified limit, the rocker arm shaft must be replaced.

Rocker Arm Shaft Run-Out

mm (in)

Limit

0.3 (0.012)

Rocker Arm Shaft Outside Diameter
Use a micrometer to measure the rocker arm fitting portion

outside diameter.

If the measured value is less than the specified limit, the

rocker arm shaft must be replaced.

Rocker Arm Shaft Outside Diameter mm (in)
Standard Limit
21.979 - 22.000 21.85
(0.8653 - 0.8661) (0.8602)

Rocker Arm Bushing Inside Diameter

Use either a vernier caliper or a dial indicator to measure

the rocker arm bushing inside diameter.

Rocker Arm Bushing Inside Diameter mm (in)
Standard Limit
22.010 - 22.035 22.15
(0.8665 - 0.8675) (0.8720)
Rocker Arm and Rocker Arm Shaft Clearance mm (in)
Standard Limit
0.010 - 0.056 0.2
(0.0004 - 0.0022) (0.0079)

obstructions.

Check to see if the rocker arm oil port is free of

If necessary, use compressed air to clean the rocker arm

oil port.
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Depth Gauge

6A21-1.tif

ﬁ’

6A21-2.tif

Rocker Arm Roller and Rocker Arm Pin

1) Pass a string through the rocker arm-roller clearance
and measure the roller protrusion while pulling both
ends of the string in the arrow-indicated directions to

push out the roller.

2) Mark the measuring point and draw out the string.
Measure the roller protrusion again while the roller is

pushed in.

3) Note the difference in the above measurements is the
standard roller-rocker arm pin clearance. Should the
clearance exceed the limit, replace the rocker arm.

Rocker Arm Roller and Pin Clearance mm (in)
Standard Limit
0.040 - 0.084 0.5
(0.0016 - 0.0033) (0.02)

Valve Cap Wear

Inspect the valve cap surface contacting the rocker arm

using a dial gauge.

If wear exceeds the limit, replace the valve cap with a new

one.
Valve Cap Worn

mm (in)

Limit

0.1 (0.004)

REASSEMBLY

7

6A21-3.tif
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6A22-1.if

\ 1

6A22-2.tif

6A22-4 tif

[#] [{] &3

1. Rocker Arm Shaft

1) Use compressed air to thoroughly clean the rocker arm
shaft oil holes.

2) Apply a coat of engine oil to the rocker arm shaft.

3) Install the rocker arm shaft with the “Front” mark facing
up and toward the front of the engine.

2. Camshaft Bracket

Install the camshaft bracket to the rocker arm shaft and
temporarily tighten the camshaft bracket fixing bolt as
shown in the illustration.

3. Rocker Arm

Apply engine oil to the rocker arm bushing and the roller
pin and then install it to the rocker arm shaft.

4. Spring
Insert the spring end into the rocker arm.

5. Rocker Arm Bracket
6. Camshaft Bracket
Temporarily tighten the camshaft bracket fixing bolt.

8. Valve Cap
7. Rocker Arm Shaft Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.
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OIL PUMP
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Disassembly steps
1.

Power steering pump idle
gear cover

. Power steering pump idle

gear

. Flywheel housing

. Idle gear A

. Oil pump assembly

. Driven gear and shaft
. Cotter pin

. Spring seat

. Oil relief valve spring
. Oil relief valve

. Pump cover

Reassembly steps
To install, follow the disassembly
steps in the reverse order.

6A23-2.tif

DISASSEMBLY

1. Power Steering Pump Idle Gear Cover
2. Power Steering Pump Idle Gear

6A23-1.tif
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6A24-1.tif

6A24-2 tif

6A24-3.tif

6A24-4.tif

6A24-5.tif

3. Flywheel Housing
NOTE:

Be careful not to fail to remove the bolts shown in the
illustration.

4. Idle Gear A

5. Oil Pump Assembly

6. Driven Gear and Shaft

7. Cotter Pin

8. Spring Seat

9. Oil Relief Valve Spring
10. Oil Relief Valve

11. Pump Cover
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Gear Teeth and Cover Inner Wall Clearance

Use a feeler gauge to measure the clearance between the
gear teeth and the cover inner wall.

If the clearance between the gear teeth and the cover inner

wall exceeds the specified limit, the oil pump assembly

must be replaced.

Gear Teeth and Cover Inner Wall Clearance mm (in)
Standard Limit
T 0.125 - 0.220 0.3
(0.0049 - 0.0087) (0.012)

Gear and Cover Clearance

Use a feeler gauge to measure the clearance between the

cover and the gear.

If the clearance between the gear and the cover exceeds
the specified limit, the oil pump assembly must be

replaced.
Gear and Cover Clearance mm (in)
Standard Limit
T 0.064 - 0.109 0.2
(0.0025 - 0.0043) (0.008)

6A25-3.tif

Driven Gear Shaft and Bushing Clearance

1) Use a micrometer to measure the gear shafts outside

diameter.
Gear Shaft Outside Diameter mm (in)
Standard Limit
15.989 - 16.000 15.9
(0.6295 - 0.6299) (0.626)

2) Use an inside dial indicator or inside micrometer to
measure the pump cover bushing inside diameter and

the cylinder body inside diameter.

If clearance between the gear shaft and the bushing
exceeds the specified limit, the oil pump assembly

must be replaced.

Gear Shaft and Bushing Clearance mm (in)
Standard Limit
0.04 - 0.07 0.2
. (0.0016 - 0.0028) (0.012)
6A25-4.tif
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REASSEMBLY

11. Pump Cover

10. Oil Relief Valve
9‘—'—‘8 9. Oil Relief Valve Spring
8. Sprig Seat

7. Cotter Pin

1"

6A26-1.tif

6. Driven Gear and Shaft
6 Apply the engine oil to the driven gear shaft.

6A26-2.tif

5. Oil Pump Assembly
@ 1) Carefully wipe any foreign material from cylinder body
rear surface.
2) Apply the recommended liquid gasket (Three Bond
1141E) or its equivalent to the shaded areas shown in
the illustration.

6A26-3.tif

\/  CAuTION:
Be careful that no liquid gasket gets into the holes in
the arrow-marked portion in the illustration and the
inside of the oil pump cover.

3) Install the oil pump to the cylinder body.

4) Tighten the oil pump to the specified torque.
Oil Pump Bolt Torque Nem (kgem/Ibft)

31(3.2/23)

6A26-4.tif
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6A27-2.tif

6A27-3.tif

6A27-4.tif
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3.

A

{]

Idle Gear A

1)

2)

Idle Gear A Bolt Torque

Turn the crankshaft clockwise so that the engagement
mark of the crankshaft gear faces to the shaft center of
the idle gear A and the No.1 cylinder piston comes to
the top dead center.

Align the crankshaft gear with the engagement mark of
the idle gear and install the idle gear A.

Nem (kgem/Ibsft)

133 (13.6/98)

Flywheel Housing

1)

2)

3)

4)

Flywheel Housing Bolt Torque

Carefully wipe any foreign material from the cylinder
body rear face.

Apply the recommended liquid gasket (Three Bond
1207C) or its equivalent to the shaded areas shown in
the illustration.

Align the cylinder body knock pins with the flywheel
housing knock pin holes.

Tighten the flywheel housing bolts to the specified
torque shown in the illustration.

Nem (kgem/Ibsft)

'S 96 (9.8/71)
*: 48 (4.9/35)
mp 94 (9.6/69)
m 25 (2.6/19)
A: 76 (7.7/56)
A 38 (3.9/28)

Flywheel Housing Bolt Torque

Tighten the bolts marked with “ A or “* ” from the
injection pump side, and those with “A” from the
cylinder body side.

Nem (kgem/Ibeft)

®: 96 (9.8/71)
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2. Power Steering Pump Idle Gear

1) Apply the engine oil to the idle gear shaft.
2) Install the idle gear shaft @ with the idle gear @ to the
cylinder body “A” portion as shown in the illustration.

Idle Gear Shaft Bolt Torque Nem (kgem/Ibsft)
133 (13.6/98)

6A28-1.tif

6A28-2.tif

1. Power Steering Pump Idle Gear Cover
Install the gear cover with the O-ring.
Gear Cover Bolt Torque Nem (kgem/Ibeft)

19 (1.9/14)

6A28-3.tif
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CRANKSHAFT

Disassembly steps
1. Cylinder head assembly 21. Crankshaft rear oil seal 40. Crankshaft bearing lower
2. Cylinder head gasket 22. Crankshaft rear slinger 41, Crankshaft assembly
3. Clutch pressure plate assembly 23. Spacer rubber 42, Thrust bearing upper
4, Driven plate 24, Oil pan 43. Crankshaft bearing upper
5. Engine control wire 25. Oil pump strainer 44, Crankshaft gear
6. Engine control lever assembly 26. Water pump pulley 45, Crankshaft
7. Oil pipe 27. Water pump
8. Oil filter assembly 28. Front retainer Reassembly steps
9. Vacuum pump oil pipe 29. Qil thermo valve To reassemble, follow the disassembly
10. Vacuum pump rubber hose 30. Power steering pump idle gear steps in the reverse order.
11. Fan belt cover
12. Generator 31. Power steering pump idle gear
13. Engine foot 32. Flywheel housing
14, Injection pump assembly 33. Idle gear A
15. Fan belt adjust plate 34. Oil pump assembly
16. Generator bracket 35. Connecting rod cap assembly
17. Crankshaft damper pulley 36. Connecting rod lower bearing
18. Crankshaft front oil seal 37. Piston and connecting rod assembly
19. Crankshaft front slinger 38. Crankcase
20. Flywheel 39. Thrust bearing lower

6A29-1.tif



6A — 30 GENERAL ENGINE MECHANICAL

6A30-1.if

Oil seal

Slinger

Felt

6A30-2.tif

[+] DISASSEMBLY

W

1.

18.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

Cylinder Head Gasket
CAUTION:
Do not reuse the cylinder head gasket.

Clutch Pressure Plate Assembly
Driven Plate

Engine Control Wire

Engine Control Lever Assembly
Oil Pipe

Oil Filter Assembly

Vacuum Pump Oil Pipe

. Vacuum Pump Rubber Hose
. Fan Belt

. Generator

. Engine Foot

. Injection Pump Assembly

. Fan Belt Adjust Plate

. Generator Bracket

Above works refer to “CYLINDER BLOCK?” section in this
manual.

. Crankshaft Damper Pulley

1) Use the crankshaft stopper to prevent the crankshaft
from turning.

Crankshaft Stopper: 5-8840-2230-0

2) Loosen the damper pulley bolts and remove the
damper pulley.

Crankshaft Front Oil Seal
CAUTION:

Be careful not to damage the crankshaft oil seal
contact surface during the removal procedure.
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19.

21.

22.

23.

Crankshaft Front Slinger

Use the slinger puller to pull out the slinger.
Slinger Puller: 5-8840-2360-0

NOTE:

If the oil seal has been removed, both the oil seal and
slinger must be replaced as a set.

. Flywheel Assembly

1) Use the crankshaft stopper to prevent the crankshaft
from turning

Crankshaft Stopper: 5-8840-2230-0

2) Loosen the flywheel bolts in numerical order a little at a
time as shown in the illustration.

3) Remove the flywheel stopper and the flywheel
assembly.

For the A/T vehicle, loosened the flywheel fixing bolts, and
remove the washer, the flexible plate, the flywheel and the
sleeve in this order.

Crankshaft Rear Qil Seal

CAUTION:

Be careful not to damage the crankshaft oil seal
contact surface during the removal procedure.

Crankshaft Rear Slinger

Use the slinger puller to pull out the slinger.
Slinger Puller: 5-8840-2360-0

Spacer Rubber (NKR model only)
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24. Oil Pan

25. Oil Pump Strainer
26. Water Pump Pulley
27. Water Pump

6A32-1.if

28. Front Retainer
Install the three front retainer fixing bolts to the front
retainer replacer holes as shown in the illustration, and
tighten the bolts alternately a little at a time.

020LX011.tif

29. Oil Thermo Valve (4HF1, 4HF1-2, 4HG1, 4HG1-T)
Pull out the thermo valve from the cylinder body.

29-1. Bypass Valve (4HE1-T, 4HE1-TC)
Pull out the bypass valve from the cylinder body.

6A32-3.if

30. Power Steering Pump Idle Gear Cover
31. Power Steering Pump Idle Gear
32. Flywheel Housing
33. Idle Gear A
34. Oil Pump Assembly
Above works refer to “OIL PUMP” section in this manual.
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35. Connecting Rod Cap Assembly
36. Connecting Rod Lower Bearing

1) Take out the connecting rod bearing cap bolts and
remove the bearing cap with the lower bearing.

2) If the connecting rod lower bearings are to be
reinstalled, mark their fitting positions by tagging each
bearing with the cylinder number from which it was
removed.

6A33-1.tif

37. Piston and Connecting Rod Assembly

1) To facilitate smooth removal of piston, remove carbon
from the upper part of the cylinder wall using a scraper
or equivalent.

2) Remove the piston and connecting rod assembly
upward by pushing on the edge of the connecting rod
with a hammer handle or equivalent.

3) If the connecting rod bearing are to be reinstalled, mark
their fitting positions by tagging each bearing with the
cylinder number from which it was removed.

phazadt W CAUTION:
Do not bend or damage the oiling jet.
NOTE:

When removing the piston and connecting rod
assembly, pull the connecting rod in parallel with the
cylinder bore.

38. Crankcase

1) Loosen the crankcase bolts in numerical order a little
at a time.

2) Install the three crankcase fixing bolts (See left arrow
marks) to the crankcase replacer holes as shown in
the illustration, and tighten the bolts alternate a little at
a time.

NOTE:
When removing the crankcase, be sure to remove the

oil pump and the generator bracket before that.

020LX018.tif

39. Thrust Bearing Lower
40. Crankshaft Bearing Lower

B6A33-4.tif
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41. Crankshaft Assembly
42. Thrust Bearing Upper
43. Crankshaft Bearing Upper

6A34-1.tif

44. Crankshaft Gear

1) Use the crankshaft gear remover to remove the
crankshaft gear.

Crankshaft Gear Remover: 8-9439-6818-0
2) Remove the crankshaft feather key.
45, Crankshaft

6A34-2.tif

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Crankshaft End Play

1) Set the dial indicator to the crankshaft end and
measure the end play.

2) If the measured value exceeds the specified limit, the
thrust bearings must be replaced.

Crankshaft End Play mm (in)
Standard Limit
0.104 - 0.205
ST (0.0041 - 0.0081) 0.35 (0.014)

CRANKSHAFT AND BEARING

[® Inspect the surface of the crankshaft journals and
crankpins for excessive wear and damage.

Inspect the oil seal fitting surfaces for excessive wear and
damage.

Inspect the oil ports for obstructions.
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Crankshaft Run-Out

1) Set a dial indicator to the center of the crankshaft
journal.

2) Gently turn the crankshaft in the normal direction of
rotation.

Read the dial indicator as you turn the crankshaft.

If the measured value exceeds the specified limit, the
crankshaft must be replaced.

Crankshaft Run-Out mm (in)
Standard Limit
0.05 (0.002) or 0.30 (0.012)
less
Bearing Spread

Use a vernier caliper to measure the bearing spread.

If the measured value is less than the specified limit, the
bearing must be replaced.

Bearing Spread mm (in)
Limit 87 (3.43)

Crankshaft Journal and Crankpin Diameter

1) Use a micrometer to measure the crankshaft journal
diameter across points @ - ® and @ - @.

2) Use the micrometer to measure the crankshaft journal
diameter at the two points @ and @.

3) Repeat Steps 1 and 2 to measure the crankpin
diameter.

If the measured values are less than the limit, the
crankshaft must be reground or replaced.

Crankshaft Journal and

Crankpin Diameter mm (in)
Engine model Standard Limit
ALL No.1,2,4and 5 | 81.905 - 81.925 81.85
Journal (3.2246 - 3.2254) | (3.2224)

81.891 - 81.911 81.85

ALL No.3 Journal | 35540 . 3.0248) | (3.2224)
Except
. 65.902 - 65.922 | 65.85
4HE1-T Crankpin
AHELTC (2.5946 - 2.5954) | (2.5925)
4HEL-T Crankoin | 72:902-72.922 | 72.85
4HEL-TC P (2.8702 - 2.8433) | (2.8681)
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Crankshaft Journal and

Crankpin Diameter Uneven Wear mm (in)
Except
4HE1-T, 4HE1-TC Limit 0.050 (0.002)
4HE1-T, 4HE1-TC 0.0050 (0.0002)

Crankshaft Journal and Bearing Clearance

@ 1) Clean the cylinder body and crankcase, the journal
bearing fitting surface, and the journal bearings.

2) Install the bearings to the cylinder body and crankcase.
3) Install the crankcase to the cylinder body.

4) Tighten the crankcase to the specified torque in the
numerical order shown in the illustration.

Crankcase Bolt Torque(M14: 1~10) Nem (kgem/Ibeft)
1st step 2nd step 3rd step
98 (10/72) 132 (13.5/98) 30° - 60°
Crankcase Bolt Torque(M10:® ~ @) Nem (kgem/Ibeft)
37 (3.8/27)

5) Use a dial indicator to measure the crankshaft journal
inside diameter.

6) If the clearance between the crankshaft journal and the
bearing exceeds the specified limit, the crankshaft
must be either reground or replaced.

Crankshaft Journal and

Bearing Clearance mm (in)
Standard Limit
No.1, 2, 4 0.037 - 0.072 0.11
and 5 Journal (0.0015 - 0.0028) (0.0043)
No.3 Journal 0.051 - 0.086 0.11
' (0.0020 - 0.0034) (0.0043)

7) Remove the crankcase and the bearings.

Undersized Crankshaft Journal Bearing
Availability (Except 4HE1-T, 4HE1-TC) mm (in)

0.25 (0.01) 0.50 (0.02)
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Crankshaft Bearing Selection

Refer to the following table when replacing the crankshaft
and/or the crankshaft bearings.

Crankshaft bearing selection is based on the measured
diameters of the crankshaft journals and the bearing
housing.

Match the crankshaft bearing housing grade marks and the
crankshaft journal grade marks in the table below to
determine the correct crankshaft bearing size.

Crankshaft Bearing Insert Grade Mark Position

The crankshaft bearing housing grade marks (1 or 2) are
stamped collectively for all cylinders on the underside of
the left front portion of the crankcase.

Example:
1 2 1 1 2
1 1 1 1 1
No.1 Bearing No. 2 Bearing No. 3 Bearing No. 4 Bearing No. 5 Bearing
Housing Housing Housing Housing Housing

015LX073.tif

Crankshaft Journal Grade Mark Position

The crankshaft journal grade marks (1 or 2) are stamped
collectively for all cylinders on the front side of the
crankshaft No.1 balancer.

The clearance between the crankshaft journal and the
bearing must be the same for each position after
installation of the crankshaft and the crankshaft bearings.

Example:
2 1 2 2 1
B6A37-2.tif T T T T T
No.1 No.2 No.3 No.4 No.5

Journal Journal Journal Journal Journal

Crankshaft Bearing Combination (Reference) mm (in)
Bearing Crankshaft Journal | Crankshaft
Housing No.1,2,4,5 Bearing oil
Grade| . Grade| . Color Clearance
Mark Diameter Mark Diameter Code
1 81.905 - 81.915 Black 0.039 - 0.070

(3.2246 - 3.2250) (0.0015 - 0.0028)

87.000 - 87.009

(3.4252 - 3.4255)
Lower Py 81.916 - 81.925 B 0.037 - 0.068
rown
\ (3.2250 - 3.2254) (0.0015 - 0.0027)

. | 8190581915 Blue 0.041-0.072
‘ (3.2246 - 3.2250) (0.0016 - 0.0028)
, | 8701087019
BAST-3.1f (34256 - 3.4259) 81.916 - 81.925 0.039 - 0.070

Black

(3.2250 - 3.2254) (0.0015 - 0.0028)
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6A38-1.tif

Bearing Crankshaft Journal | Crankshaft
Housing No.3 Bearing oil
Grade Diameter Grade Diameter Color Clearance
Mark Mark Code
81.890 - 81.900 0.053 - 0.084

1| (3.2240- 3.2244) Black | 9,0021 - 0.0033)

87.000 - 87.009
(3.4252 - 3.4255)

81.901 - 81.910 Brown 0.051 - 0.082
(3.2244 - 3.2248) (0.0020 - 0.0032)

81.890 - 81.900 0.055 - 0.086

67010 87,016 (3.2240 - 3.2244) Blue (0.0022 - 0.0034)

(3.4256 - 3.4259)

81.901 - 81.910 Black 0.053 - 0.084
(3.2244 - 3.2248) (0.0021 - 0.0033)

Crankpin and Connecting Rod Bearing
Clearance

1) Clean the crankshaft, the connecting rod, the bearing
cap, and the bearings.

2) Install the bearing to the connecting rod and the
bearing cap.

3) Apply a coat of molybdenum disulfide grease to the
bearing cap bolt threads and setting faces.

4) Prevent the connecting rod from moving.

5) Tighten the bearing cap to the specified torque.

Connecting Rod Bearing

FIRHEY

©]

Cap Bolt Torque Nem (kgem/Ibsft)
1st step 2nd step 3rd step
39 (4.0/29) 60° 30°

6) Use the dial indicator to measure the connecting rod
bearing inside diameter.

Crankpin and Connecting Rod

Bearing Clearance mm (in)
Standard Limit
0.036 - 0.077 (0.0014 - 0.0030) 0.10 (0.004)

7) If the clearance between the measured bearing inside
diameter and the crankpin exceeds the specified limit,
the bearing and/or the crankshaft must be replace or
reground. (Except 4HE1-T, 4HE1-TC)

8) Remove the bearing cap and the bearings.
Undersized Connecting Rod
Bearing Availability mm (in)

0.25 (0.01) 0.50 (0.02)
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Connecting Rod Bearing Selection

Refer to the following table when installing or replacing the
connecting rod bearings.

Pay close attention to the size mark on the big end of the
connecting rod.

Do not confuse the size mark on the big end of connecting
rod with the alignment cylinder No. mark.

Cylinder No.
B6A38-2.tif
Connecting Rod Bearing Combination mm (in)
Engine Connecting Rod Crankpin Connecting Rod Oil
Model Big End p Bearing Clearance
Grade ) ’ Color
Mark Diameter Diameter Code
4HF1
4HF1-2 A 69.985 — 69.992 | 65.902 — 65.992 Green 0.036 - 0.077
AHG1 (2.7553 — 2.7556)|(2.5946 — 2.5954) (0.0014 - 0.0030)
4HG1-T
g |69.993-70.000 | 65.902 - 65.922 Vellow 0.036 - 0.070
(2.7556 — 2.7559)|(2.5946 - 2.5954) (0.0014 - 0.0030)
77.985 - 77.992
‘ A~ |(3.0703 - 3.0705) Green
4HEL-T 72.902 - 72.922 0.037 - 0.077
K 2.8702 - 2.8709 0.0015 - 0.0030)
4HE1-TC . 77.993 - 78.000 ( ) vellow ( )
(3.0706 - 3.0709)

6A39-1.if

Clearance Measurements (With
Plastigage)

Crankshaft Journal and Bearing Clearance

@ 1) Clean the cylinder body and crankcase, the journal
bearing fitting surface, and the journal bearings.

2) Install the bearings to the cylinder body and crankcase.

3) Carefully place the crankshaft on the bearings.

4) Rotate the crankshaft approximately 30 degrees to
seat the bearing.

6A39-2.if

5) Place the Plastigage (arrow) over the crankshaft
journal across the full width of the bearing.

6A39-3.tif
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6A39-1.tif
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6A40-2.tif
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6) Install the crankcase to the cylinder body.

7) Tighten the crankcase to the specified torque in the
numerical order shown in the illustration.

Crankcase Bolt Torque (M14: 1~10)

Nem (kgem/Ibeft)

1st step

2nd step

3rd step

98 (10/72)

132 (13.5/98)

30° - 60°

Crankcase Bolt Torque (M10: @ ~ @)

Nem (kgem/Ibeft)

3.9+0.7 (28 +5/38 +7)

Do not allow the crankshaft to turn during bearing cap
installation and tightening.

8) Remove the bearing beam and the crankcase with

bearings.

9) Compare the width of the Plastigage attached to either
the crankshaft or the bearing with the scale printed on
the Plastigage container.

Crankshaft Journal and Bearing Clearance mm (in)
Standard Limit
No.1, 2, 4 and 0.037 - 0.072 0.11
5 Journal (0.0015 - 0.0028) (0.0043)
No.3 Journal 0.051 - 0.086 0.11
’ (0.0020 - 0.0034) (0.0043)

10) If the measured value exceeds the limit, perform the
following additional steps.

* Use a micrometer to measure the crankshaft
outside diameter.

» Use an inside dial indicator to measure the bearing
inside diameter.
If the crankshaft journal and bearing clearance
exceeds the limit, the crankshaft and/or the bearing
must be reground (Except 4HE1-T, 4HE1-TC) or

replaced.

Undersized Crankshaft Journal

Bearing Availability (Except 4HE1-T, 4HE1-TC)

mm (in)

0.25 (0.01)

0.50 (0.02)

11) Remove the crankshaft and bearings.
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6A41-1.tif

6A41-2.tif

2] Crankpin and Connecting Rod Bearing
Clearance

1)

2)

3)
4)

5)

6)

Clean the crankshaft, the connecting rod, the bearing
cap, and the bearings.

Install the bearing to the connecting rod and the
bearing cap.

Do not allow the crankshaft to move when installing the
bearing cap.

Prevent the connecting rod from moving.

Attach the Plastigate to the crankpin.

Apply engine oil to the Plastigate to keep it from falling.

Apply a coat of molybdenum disulfide grease to the
bearing cap bolt threads and setting faces.

Install the bearing cap and tighten it to the specified
torque

Do not allow the connecting rod to move when
installing and tightening the bearing cap.

Connecting Rod Bearing

Cap Bolt Torque Nem (kgem/Ibeft)
1st step 2nd step 3rd step
39(4.0/29) 60° 30°
7) Remove the bearing cap.

8)

Compare the width of the Plastigate attached to either
the crankshaft or the bearing against the scale printed
on the Plastigage container.

Crankpin and Connecting Rod

Bearing Clearance mm (in)
Standard Limit
0.036 — 0.077 (0.0014 — 0.0030) 0.10 (0.004)
9) If the measured value exeeds the specified limit,

perform the following additional steps.

e Use a micrometer to measure the crankpin outside
diameter.

¢ Use an inside dial indicator to measure the bearing
inside diameter.
If the clearance between the crankpin and the
bearing exceeds the specified limit, the cranksharft
and / or the bearing must be reground (except
4HE1-T, 4HE1-TC) or replaced.
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Undersized Connecting Rod
Bearing Availability (Except 4HE1-T, 4HE1-TC) mm (in)

0.25 (0.01) 0.50 (0.02)

Crankshaft Regrinding (Except 4HE1-T, 4HE1-
TC)

To ensure crankshaft reliability, pay close attention to the
following items during and after the crankshaft journal and
crankpin regrinding procedure.

Undersized Bearing Availiability mm (in)
0.25 (0.01) \ 0.50 (0.02)
Crankshaft Journal and Crankpin
Grinding Limit (Reference) mm (in)
No.1,2,4,5 81.405 (3.2049)
Journal
No.3 81.390 (3.2043)
Crankpin 65.402 (2.5749)

6A42-1.tif

Crankshaft Regrinding Procedure (Except 4HE1-
T, 4HE1-TC)

1) Regrind the crankshaft journals and the crankpins

2) Fillet the crankshaft journals and the crankpin radiuses
to a minimum of R 4.8 + 0.2mm (0.189 £ 0.0078 in).
There must be no stepping around the fillet area.

3) Finish the crankshaft journals, the crankpins, and the
oil port corners to a smooth surface having a chamfer
radius of 1 mm (0.04 in).

Crankshaft Journal and Crankpin Roughness

0.4 porless

4) Check the crankshaft journal and crankpin clearance.
Refer to the “Crankshaft Journal and Bearing
Clearance” and “Crankpin and Connecting Rod
Bearing Clearance.”

5) Check the crankshaft run-out.

Refer to the “Crankshaft Run-Out.”

CAUTION:

The crankshaft for 4HE1-T and 4HE1-TC are applied

soft nitrided surface (Taftriding).

Therefore, the crankshaft for 4HE1-T and 4HE1-TC not

could be ground.
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Inspection procedure for soft nitrided
(Taftriding) crankshaft (For 4HE1-T, 4HE1-TC)

1. Inspect the crankshaft following points.
- Excessive wear and damage on the surface of

crankshaft journals.

- Excessive wear and damage on the surface of
crankpin.

- Excessive wear and damage on the oil seal fitting
surface.

- Inspect the oil ports foe obstructions.
2. Inspect the crankshaft soft nitrided surface (Taftriding).

The soft nitrided crankshaft has been applied to
increase crankshaft strength.

Becase of this, it is not possible to regrind the crankshaft
surfaces.

2.1. Inspection conditions.

Remove the oil and other material on the
crankshaft inspection area.

The portion to be tested must be held horizontally
S0 as not let the test solution flow.

Test liquid should not be applied to the
approximately 10 mm area around the oil port (2).

2.2. Inspection method

Use an organic cleaner to thoroughly clean the
crankshaft. There must be no traces of oil the
surfaces to be inspected.

Prepare a 5 - 10 percent solution of ammonium
cupric chloride (dissolved in distilled water).

Use a syringe to apply the solution (1) to the
surface to be inspected. Hold the surface to be
inspected perfectly horizontal to prevent the
solution from running.

2.3. Judgement

Wait for thirty to forty seconds. If there is no
discoloration after thirty to forty seconds, the
crankshaft is usable. If discoloration appears (the
surface being tested will become the color
copper), the crankshaft must be replaced.

Steam clean the crankshaft surface immediately
after completing the inspection.

Note: The ammonium cupric chloride solution is highly
corrosive. Because of this, it is imperative that the
surfaces being inspected be cleaned immediately after
completing the inspection.
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REASSEMBLY

Alignment mark

6A43-1.tif ;

6A43-2.tif

W

6A43-3.if

45,
44,

42.

Crankshaft
Crankshaft Gear

1) Use a piston heater to heat the crankshaft gear to 170°
- 250°C (338° - 482°F).

2) With the alignment mark “S” on the side of the
crankshaft gear turned outward, align the groove on the
gear side with the crankshaft pin position and hammer
it in with a crankshaft gear installer until it hits the
bottom.

CAUTION:

When hammered in with the gear slanted, the
crankshaft gear may be caught in the middle and
cannot be hammered in fully. Hammer it inquickly
enough not to allow a shaft line along the gear and the
crankshaft to slant.

Crankshaft Gear Installer: 8-9439-6819-0

. Crankshaft Bearing Upper

When replacing the crankshaft or the crankshaft bearing
with a new one, select the crankshaft bearing according to
the respective grades stamped on the crankshaft and the
cylinder body.

Above works refer to “CRANKSHAFT” section in this
manual.

All upper bearings have oil grooves.

1) Carefully wipe any foreign material from the upper
bearing.

CAUTION:

Do not apply engine oil to the bearing back faces and

the cylinder body bearing fitting surfaces.

2) Locate the position mark applied at disassembly if the
removed upper bearings are to be reused.

Thrust Bearing Upper

1) Install the thrust bearing upper to the front side of the
cylinder body No.5 journal. At this time, the thrust
bearing upper may be pasted to the cylinder body with
grease. However, wipe off any excessive grease
clean.

2) The thrust bearing oil grooves must be facing the
sliding faces.
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41. Crankshaft Assembly
1) Apply an ample coat of the engine oil to the crankshaft
journals and the crankshaft bearing surfaces before
installing the crankshaft with timing gear.

2) With the installed crankshaft pressed on to the rear
side, install the thrust bearing upper to the rear side of
the cylinder body No.5 journal.

|E| 3) The thrust bearing oil grooves must be facing the
sliding faces.

6A44-1.tif

40. Crankshaft Bearing Lower
All lower bearings does not have oil grooves.
@ 1) Carefully wipe any foreign material from the lower
bearing.
\/  CAUTION:
Do not apply engine oil to the bearing back faces and
the crankcase bearing fitting surfaces.

2) Locate the position mark applied at disassembly if the
removed lower bearings are to be reused.

39. Thrust Bearing Lower
1) Install the thrust bearing lower to the rear side of the
crankcase No.5 journal.
IE' 2) The thrust bearing oil grooves must be facing the
sliding faces.

6A44-2 tif
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38. Crankcase

1) Apply a 3 mm (0.1 inch) bead of recommended liquid
gasket (Three Bond 1207C) or its equivalent to the
crankcase upper surface as shown in the illustration.

2) Carefully place the crankcase on the cylinder body.

» Install the crankcase within 20 minutes after application
of liquid gasket.
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158 3) Tighten the crankcase to the specified torque in the
128
@ @ @ @ @ @ Q‘Va @ numerical order shown in the illustration.

Crankcase Bolt Torque (M14: 1~10) Nem (kgem/Ib-ft)
1st step 2nd step 3rd step
98 (10/72) 132 (13.5/98) 30° - 60°

Crankcase Bolt Torque (M10: @ ~ @) Nem (kgem/Ibsft)
37 (3.8/27)

6A45-2.tif Angle gauge: 5-8840-0266-0

37. Piston and Connecting Rod Assembly
36. Connecting Rod Lower Bearing

35. Connecting Rod Cap Assembly
Above works refer to “PISTON AND CONNECTING ROD”

section in this manual.
34. Oil Pump Assembly
33. Idle Gear A
32. Flywheel Housing
31. Power Steering Pump Idle Gear

30. Power Steering Pump Idle Gear Cover
Above works refer to “OIL PUMP” section in this manual.
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29. Oil Thermo Valve (4HF1, 4HF1-2, 4HG1, 4HG1-T)

29-1. Bypass Valve (4HE1-T, 4HE1-TC)
Insert the bypass valve into the cylinder body.

28.

27.
26.
25.
24.
23.

Front Retainer

Insert the oil thermo valve into the cylinder body.

1) Carefully wipe any foreign material from the cylinder

body front face.

2) Apply 2.5mm-3.5mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the
groove of the front retainer fitting surface shown in the

illustration.

3) Install the O-rings (2 pieces) to the front retainer.
¢ Install the front retainer within 7 minutes after

application of liquid gasket.

« For the dislocation of liquid gasket, refer to the

illustration.

4) Align the cylinder body knock pins with the front

retainer knock pin holes.
Front Retainer Bolt Torque

Nem (kgem/Ibsft)

24 (2.4/17)

Water Pump Assembly

Water Pump Pulley

Oil Pump Strainer

Oil Pan

Spacer Rubber (NKR model only)

Above works refer to “CYLINDER BLOCK?” section in this

manual.
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22. Crankshaft Rear Slinger
Press in the slinger using oil seal setting tool kit.
1) Insert the slinger @ into the end of the adapter @ and
install the adapter on the crankshaft.

2) Cover the sleeve ® and tighten the bolt until the sleeve
comes to contact the adapter stopper @.

3) Make sure of measurements specified in the illustration
as well as of slinger deflection.

@ : 17.3+0.3 mm (0.681 £ 0.012 in)
: 10.8 £0.1 mm (0.425 + 0.004 in)
NOTE:
Be sure to replace the slinger and oil seal as a set.
Oil Seal Setting Tool Kit: 5-8840-2431-0
Rear slinger and oil seal setting tools

Part Name Stamp Slinger Oil Seal
Adapter RR O O
Sleeve RR ©) ©)
Oil seal adapter ring RR O
Center bolt - ©) ©)
Adapter bolt - O O
Adapter bolt collar RR O O
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21. Crankshaft Rear Oil Seal

1)
2)
3)

4)
5)

6)

Apply engine oil to the lip of the oil seal.
Press in the oil seal using rear oil seal setting tool kit.
Remove the slinger sleeve and insert the oil seal ®
into the adapter @.
Install the adapter ring into the sleeve.
Install the oil seal sleeve ® to the adapter @ and
tighten the center bolt until the sleeve comes to contact
the adapter stopper @.
With the oil seal pressed in, make sure of the
measurements specified in the illustration.

© : 7.8+0.3mm (0.307 £ 0.012 in)

20. Flywheel Assembly

1)

2)

3)

4)

Apply molybdenum disulfide grease to the flywheel bolt
threads and setting faces.

For A/T refer to section 6A3 "Flywheel and pilot
bearing".

Align the flywheel with the crankshaft knock pin and
temporarily tighten the flywheel bolts.

Use the crankshaft stopper to prevent the crankshaft
from turning.

Crankshaft Stopper: 5-8840-2230-0

Install the washer and the flywheel bolts and tighten to
the specified torque in numerical order show in the
illustration.

Flywheel Bolt Torque

Nem (kgem/Ibsft)

1st step

2nd step

78 (8.0/58)

90° - 120°

5) Remove the crankshaft stopper.
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19. Crankshaft Front Slinger

Press in the slinger using the oil seal setting tool kit.
Oil Seal Setting Tool Kit: 5-8840-2431-0

Front slinger and oil seal setting tools

Part Name Stamp Slinger Qil Seal
Adapter FT O @)
Sleeve FT O @)
Oil seal adapter ring FT ©)
Center bolt - O O
Adapter bolt - O O

1) Insert the slinger @ into the end of the adapter @ and
install the adapter on the crankshaft.

2) Cover the sleeve ® and tighten the bolt until the sleeve
comes to contact the adapter stopper @.

3) Make sure of measurements specified in the illustration

as well as of slinger deflection.

@ : 40.5+ 0.3 mm (1.594 £ 0.012 in)
: 34.0+0.1 mm (1.339 £ 0.004 in)

NOTE:

Be sure to replace the slinger and the oil seal as a set.
Use about 5mm thickness plain washer on the center

bolt.
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18. Crankshaft Front Oil Seal
1) Apply engine oil to the lip of the oil seal.
2) Press in the oil seal using the front oil seal setting tool
kit.
3) Remove the slinger sleeve and insert the oil seal ®
into the adapter @.
4) Install the adapter ring into the sleeve.

5) Install the oil seal sleeve ® to the adapter @ and
tighten the center bolt until the sleeve comes to contact
the adapter stopper @.

6) Make sure of the measurements specified in the
illustration.

©: 31+0.3mm (1.220 + 0.012 in)

17. Crankshaft Damper Pulley
1) Apply a coat of engine oil to the threads of the bolts.

2) Align the damper pulley with the crankshaft knock pin
and tighten the bolts to the specified torque in
numerical order.

Damper Pulley Bolt Torque Nem (kgem/Ibft)
200 (20.4/147)

16. Generator Bracket

15. Fan Belt Adjust Plate

14. Injection Pump Assembly
13. Engine Foot

12. Generator

11. Fan Belt
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Fan Belt Adjustment

10. Vacuum Pump Rubber Hose

MWk o N®O

Vacuum Pump Oil Pipe

Oil Filter Assembly

Oil Pipe

Engine Control Lever Assembly
Engine Control Wire

Driven Plate

Clutch Pressure Plate Assembly
Cylinder Head Gasket

Above works refer to “CYLINDER BLOCK” section in this
manual.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.
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PISTON AND CONNECTING ROD

For 4HE1-TC

Disassembly steps

. Cylinder head assembly
. Cylinder head gasket

. Spacer rubber

. Oil pan

. Oil pump strainer

. Connecting rod cap

. Piston and connecting rod
. Connecting rod bearing
. Piston ring

. Piston pin snap ring

11. Piston pin

12. Connecting rod

13. Piston

—
COWONOALWN—

Reassembly steps
To install, follow the disassembly
steps in the reverse order.

6A52-1.tif

@ DISASSEMBLY

1. Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

2. Cylinder Head Gasket
W CAUTION:
Do not reuse the cylinder head gasket.
3. Spacer Rubber
4. Oil Pan
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5. Oil Pump Strainer

6. Connecting Rod Cap

1) Take out the connecting rod bearing cap bolts and
remove the bearing cap with the lower bearing.

2) If the connecting rod lower bearings are to be
reinstalled, mark their fitting positions by tagging each
bearing with the cylinder number from which it was
removed.

7. Piston and Connecting Rod Assembly

1) To facilitate smooth removal of piston, remove carbon
from the upper part of the cylinder wall using a scraper
or equivalent.

2) Remove the piston and connecting rod assembly
upward by pushing on the edge of the connecting rod
with a hammer handle or equivalent.

3) If the connecting rod bearing are to be reinstalled, mark
their fitting positions by taggfing each bearing with the
cylinder number from which it was removed.

CAUTION:
Do not bend or damage the oiling jet.
NOTE:

When removing the piston and connecting rod
assembly, pull the connecting rod in parallel with the
cylinder bore.

8. Connecting Rod Bearing
If the connecting rod bearings are to be reinstalled, mark
their fitting positions by tagging each bearing with the
cylinder number from which it was removed.
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9. Piston Ring
1) Clamp the connecting rod in a vise.
Take care not to damage the connecting rod.
2) Use piston ring replacer to remove the piston rings.

Do not attempt to use some other tool to remove the
piston rings. Piston ring stretching will result in
reduced piston ring tension.

6A54-1.tif

10. Piston Pin Snap Ring

Use a pair of snap ring pliers to remove the piston pin snap
rings.

11. Piston Pin
12. Connecting Rod
13. Piston
Tap the piston pin out with a hammer and a brass bar.

If the pistons are to be reinstalled, mark their installation
positions by tagging each piston with the cylinder number
from which it was removed.

6A54-2. tif

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Piston Grade Selection and Cylinder Bore
Measurement

Refer to the Section “CYLINDER BLOCK?”, Item “Cylinder
Liner Bore Measurement” for details on piston grade
selection and cylinder liner bore measurement.

Piston Ring
] Piston Ring Gap
O 1) Insert the piston ring horizontally (in the position it

would assume if it were installed to the piston) into the
cylinder liner bore.

6A54-3.tif
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2) Push the piston ring into the cylinder liner bore until it
reaches the point @ where the cylinder liner bore is the

smallest.

Do not allow the piston ring to slant to one side or the

other. It must be perfectly horizontal.

Measuring Point

mm (in)

Approx. 150 (6)

3) Use a feeler gauge to measure the piston ring gap.

If the measured valve exceeds the specified limit, the
piston ring must be replaced.

Piston Ring Gap / 4HF1 / 4HF1-2 mm (in)
Standard Limit
1st compression 0.24-0.39
ring gap (0.0094 - 0.0153)
2nd compression 0.35-0.50 1.50
ring gap (0.0138 - 0.0197) (0.0591)
Oil ring gap 0.02-0.40
(0.0008 - 0.0157)
Piston Ring Gap / 4HG1 / 4HG1-T mm (in)
Standard Limit
1st compression 0.24-0.39
ring gap (0.0094 - 0.0153)
2nd compression 0.35-0.50 1.50
ring gap (0.0138 - 0.0197) (0.0591)
Oil ring gap 0.15-0.35
(0.00591 - 0.0138)
Piston Ring Gap / 4HE1-T mm (in)
Standard Limit
1st compression 0.24-0.40
ring gap (0.0094 - 0.0157)
2nd compression 0.56-0.71 1.50
ring gap (0.0220 - 0.0279) (0.0591)
Oil ring gap 0.20-0.40
(0.0078 - 0.0157)
Piston Ring Gap / 4HE1-TC mm (in)
Standard Limit
1st compression 0.24-0.40
ring gap (0.0094 - 0.0157)
igg\g?gsg{gn 0.30 - 0.450 1.50
ring gap (0.0118 - 0.0177) (0.0591)
Oil ring gap 0.20-0.40

(0.0078 - 0.0157)
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Piston Ring and Piston Ring Groove Clearance

1) Use afeeler gauge to measure the clearance between

the piston ring and the piston ring groove at several
points around the piston.

Piston Ring and Piston Ring Groove

Clearance / 4HF1, 4HF1-2: 4HG1, 4HG1-T mm (in)
Standard Limit
1st Compression 0.062 - 0.092 0.20
Ring (0.0024 - 0.0036) (0.0079)
2nd Compression 0.04 - 0.08
Ring (0.0015 - 0.0031) 0.15
I 0.02 - 0.06 0.0059
Oil Ring (0.0008 - 0.0024) ( )
Groove Clearance / 4HE1-T: 4HE1-TC mm (in)
Standard Limit
1st Compression 0.09-0.13
Ring (0.0035 - 0.0051) 0.20
2nd and 3rd 0.09 - 0.13 (0.0078)
Compression Ring (0.0035 - 0.0051)
Oil Ring 0.03 - 0.07 0.15
(0.0012 - 0.0028) (0.0059)

2) Visually inspect the piston ring grooves.

If a piston ring groove is damaged or distorted, the
piston must be replaced.

Piston Pin

Piston Pin Diameter

Use a micrometer to measure the piston pin outside
diameter at several points.
If the measured value is less than the specified limit, the
piston pin must be replaced.

Piston Pin Diameter mm (in)
Engine model Standard Limit
Except 35.995 - 36.000 35.970
AHEL-T (1.4171 - 1.4173) (1.4161)
4HE1-TC
4HE1-T 39.995 - 40.000 39.970
4HE1-TC (1.5746 - 1.5748) (1.5736)

6AB6-3.tit

Piston Pin Hole and Piston Pin Clearance

Use an inside dial indicator to measure the piston pin hole
(in the piston).

Piston Pin Hole and Piston Pin Clearance mm (in)
Standard Limit
0.004 - 0.017 0.04
(0.00016 - 0.00067) (0.0016)
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° If an inside dial indicator is not available, use the followin
g
procedure to check the piston pin clearance.

1) Use a piston heater to heat the piston to approximately
80-100°C (176-212°F)
2) Push strongly against the piston pin with your thumbs.

The piston pin should move smoothly with little or no
resistance.

Connecting Rod
Connecting Rod Alignment

Use a connecting rod aligner to measure the distortion and
the parallelism between the connecting rod big end hole
and the connecting rod small end hole.

If either the measured distortion or parallelism exceeds the
specified limit, the connecting rod must be replaced.

Connecting Rod Alignment mm (in)
Per Length of 100 (3.94)
Standard Limit
Distortion 0.05 (0.002) 0.20
Parallelism or less (0.008)

Piston Pin and Connecting rod Small End
Bushing Clearance

Use a caliper calibrator and a dial indicator to measure the
clearance between the piston pin and connecting rod small
end bushing.

If the clearance between the piston pin and the connecting
rod small end bushing exceeds the specified limit, replace
the piston pin and/or the connecting rod bushing.

Piston Pin and Connecting Rod

Small End Bushing Clearance mm (in)
Standard Limit
0.012 - 0.027 0.05
(0.0005 - 0.0011) (0.002)

Connecting Rod Bushing Replacement

Connecting Rod Bushing Removal
1) Set the collar @, the connecting rod @, and the collar
@\ ® to the setting bar @.

Connecting Rod Bushing Replacer: 5-8840-2340-0
2) Hand-tighten the nut ® until there is no more gap.
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3) Set the connecting rod bushing replacer base ® to the
bench press.

4) Set the connecting rod to the connecting rod bushing
replacer base.

5) Tighten the bolt @.

0 e — 6) Use the bench press to force the bushing from the
connecting rod.

NN
/

© 444
Q

6A58-1.tif

Connecting Rod Bushing Installation

1) Set the connecting rod bushing replacer base @ to the
bench press.
Connecting Rod Bushing Replacer: 5-8840-2340-0

2) Set the connecting rod to the connecting rod replacer
P base.
)\

The connecting rod must be perfectly horizontal.

3) Tighten the bolt @ to hold the connecting rod small end
\ ® 2 in place.

B6A58-2 tif

4) Install the two collars ® and the new bushing @ to the

setting bar ®.

@ Align the bushing clinch line and the collar setting
marks.
Tighten the nut ®.

5) Use the bench press to press the new bushing into
position inside the connecting rod.

Check that the bushing oil holes and the connecting
rod oil holes are aligned.

6) Use a pinhole grinder to finish the new bushing.
Connecting Rod Small End Bushing

Inside Diameter mm (in)
Others 36.012 - 36.022 (1.4178 - 1.4182)
4HE1-T

4HE1-TC 40.012 - 40.022 (1.5753 - 1.5767)

6A58-4.tif

REASSEMBLY

13. Piston
10. Piston Pin Snap Ring

Use a pair of snap ring pliers to install the piston pin snap
ring to the piston.

6AS58-5.tif
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12. Connecting Rod

1) Clamp the connecting rod in a vise.
Take care not to damage the connecting rod.

2) Install the connecting rod so that the piston head front
mark @ and the connecting rod forging mark
(projecting) @ are set in the same direction.

11. Piston Pin

If could not be installed piston pin, it is recommended to
remove it by following procedure.

1) Use a piston heater to heat the piston to 80-100°C
(176-212°F).

2) Apply a coat of the engine oil to the piston pin.

3) Use your fingers to force the piston pin into the piston
until it makes contact with the snap ring.

4) Check to see if the connecting rod moves smoothly on
the piston pin.

10. Snap Ring
9. Piston Ring
1) Use a piston ring replacer to install the three piston
rings.
Install the piston rings in the order shown in the
illustration.

@ 1st compression ring

@ 2nd compression ring

® 3rd compression ring (For 4HE1-TC)
@ Oil ring

NOTE:

Insert the expander coil into the oil ring groove so that

there is no gap on either side of the expander coil

before installing the oil ring.

Install the compression rings with the stamped side

facing up.

2) Apply engine oil to the piston ring surfaces.

3) Check to see if the piston rings rotate smoothly in the
piston ring grooves.

8. Connecting Rod Bearing

Carefully wipe any oil or other foreign material from the
connecting rod bearing back face and the connecting rod
bearing fitting surface.

7. Piston and Connecting Rod Assembly

NOTE:
When installing new connecting rod and/or connecting

rod bearings, refer to the selection table. Above works
refer to “CRANKSHAFT” section in this manual.



GENERAL ENGINE MECHANICAL 6A — 61

Front mark

\

2,5

012HW002 tif

6AB0-2.tif

Boss

D ; discrimating
the front
O ,_____,/71///_\\ “_from the rear
- i e \

' F

Wx

==

6AB0-3.tif

6AB0-4.tif

(2]

(=] [#] [ [€]

<

1)

2)

3)

4)

5)
6)

7)

8)

Apply a coat of the engine oil to the circumference of
each piston ring and piston.

Position the piston ring gaps as shown in the
illustration.

1st compression ring

2nd compression ring

3rd compression ring (4HE1-TC only)

Qil ring

Coil expander

Apply a coat of molybdenum disulfide grease to the two
piston skirts.

This will facilitate smooth break-in when the engine is
first started after reassembly.

Apply a coat of the engine oil to the upper bearing
surfaces.

Apply a coat of the engine oil to the cylinder wall.
Position the piston head front mark so that it is facing
the front of the engine.

Use the piston ring compressor to compress the piston
rings.

Piston Ring Compressor: 5-8840-9018-0

Use a hammer grip to push the piston in until the
connecting rod makes contact with the crankpin.

At the same time, rotate the crankshaft until the
crankpin is at bottom dead center.

©®000

CAUTION:
Do not bend or damage the oiling jet.

Connecting Rod Cap

1)
2)

3)

4)

Install the connecting rod bearing caps.

Align the bearing cap cylinder number marks and the
connecting rod cylinder number marks.

Apply a coat of molybdenum disulfide grease to the
threads and setting faces of each connecting rod cap
bolts.

Tighten the connecting rod caps to the specified
torque.

Connecting Rod Bearing Cap

Bolt Torque Nem (kgem/Ib-ft)
1st step 2nd step 3rd step
39 (4.0/29) 60° 30°

Angle gauge: 5-8840-0266-0
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Oil Pump Strainer

Oil Pan

Spacer Rubber (NKR model only)
Cylinder Head Gasket

Above works refer to “CYLINDER BLOCK?” section in this
manual.

1. Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

N WA 0
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CYLINDER BLOCK

Disassembly steps

. Cylinder head assembly

. Cylinder head gasket

. Clutch pressure plate assembly
. Driven plate

. Engine control wire

Engine control lever assembly

. Oil pipe

. Oil filter assembly

. Tachometer sensor

. Fuel pipe bracket

. Vacuum pump oil pipe

. Vacuum pump rubber hose
. Fan belt

. Generator

. Engine foot

. Injection pump assembly

. Injection pump rubber spacer
. Idle pulley bracket

. Heater pipe

. Water suction pipe

. Qil cooler assembly

. Fan belt adjust plate

. Generator bracket

. Cover

. Crankshaft pulley

. Crankshaft front oil seal

. Crankshaft front slinger

. Flywheel assembly (M/T)
. Crankshaft rear oil seal

. Crankshaft rear slinger

. Spacer rubber

. Qil pan

. Oil pump strainer

. Water pump pulley

. Water pump

. Front retainer

. Oil thermo valve

. Power steering pump idle gear

cover

. Power steering pump idle gear
. Flywheel housing

. Idle gear A

. Idle gearB

. ldle gear B shaft

44. Oil pump assembly

45. Connecting rod cap

46. Connecting rod lower bearing
47. Piston and connecting
48. Crankcase

49. Thrust bearing lower

50. Crankshaft bearing lower
51. Crankshaft assembly

52. Thrust bearing upper

53. Crankshaft bearing upper
54. Piston oil jet

55. Cylinder block

56. Flywheel (A/T)

57. Flexible plate(A/T)

Reassembly steps

To reassemble, follow the
disassembly steps in the reverse
order.

6A62-1.tif
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[+] DISASSEMBLY

1.

Knock pin 3.

Knock pin
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Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

Cylinder Head Gasket
CAUTION:
Do not reuse the cylinder head gasket.

Clutch Pressure Plate Assembly
1) Insert the clutch pilot a sligner to the clutch assembly.
Clutch Pilot Aligner: 5-8840-2240-0

2) Loosen the pressure plate bolts in numerical order a
little at a time as shown in the illustration.

3) Remove the pressure plate assembly.

Driven Plate

Remove the driven plate with the clutch pilot aligner.
@ Clutch pilot aligner

@ Clutch pressure plate assembly

(® Driven plate

Engine Control Wire
Engine Control Lever Assembly
Oil Pipe

Oil Filter Assembly
Tachometer Sensor

10. Fuel Pipe Bracket
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= )} : 11. Vacuum Pump Oil Pipe
: 12. Vacuum Pump Rubber Hose
——] 13. Fan Belt
o G 14. Generator
12 n A
=B O le— To Q

6A64-1.tif

15. Engine Foot

6A64-2.tif

16. Injection Pump Assembly

1) Remove the injection pump bracket bolts and the
injection pump rear bracket bolts.

2) Then remove the injection pump assembly.
17. Injection Pump Rubber Spacer

6A64-3.tif

18. Idle Pulley Bracket (If equipped with A/C)

6A64-5.tif

19. Heater Pipe
20. Water Suction Pipe

6A64-4.tif
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4HE1-TC

050LX031.tif
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21. Oil Cooler Assembly

1) Remove the oil cooler bolts.

2) Install a oil cooler fixing bolt to the oil cooler replacer
hole as shown in the illustration, and tighten the bolt
alternately a little at a time.

22. Fan Belt Adjust Plate

23. Generator Bracket

24. Cover

25.
26.
27.
28.
29.
30.
31.
32.
33.

Crankshaft Damper Pulley
Crankshaft Front Oil Seal
Crankshaft Front Slinger
Flywheel Assembly

Crankshaft Rear Oil Seal
Crankshaft Rear Slinger

Space Rubber (NKR model only)
Oil Pan

Oil Pump Strainer
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34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

6A66-1.tif

54.

55.

Water Pump Pulley

Water Pump

Front Retainer

Oil Thermo Valve

Power Steering Pump Idle Gear Cover
Power Steering Pump Idle Gear
Flywheel Housing

Idle Gear A

Idle Gear B

Idle Gear B Shaft

Oil Pump Assembly

Connecting Rod Cap

Connecting Rod Lower Bearing
Piston and Connecting Rod Assembly
Crankcase

Thrust Bearing Lower

Crankshaft Bearing Lower
Crankshaft Assembly

Thrust Bearing Upper

Crankshaft Bearing Upper

Above works refer to “CRANKSHAFT” section in this
manual.

Piston Oiling Jet

Loosen the check valves to remove both the check valves
and the oiling jets.

Take care not to bend or damage the oiling jets.
Cylinder Block

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

1)

2)

3)

Remove the gasket and any other material adhering to
the upper surface of the cylinder block.

Be very careful not to allow any material to accidentally
drop into the cylinder block.

Be very careful not to scrtatch the cylinder block.

Carefully remove the oil pump, rear oil seal, and oil pan
installation surface seal.

Wipe the cylinder block clean.
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Cylinder Body Upper Face Warpage

1) Remove the cylinder body dowel.
2) Remove the cylinder liner.
Refer to “Cylinder Liner Replacement.”

3) Use a straight edge and a feeler gauge to measure the
four sides and the two diagonals of the cylinder body
upper face.

4) If the measured values exceed the specified limit, the
cylinder body must be replaced.

CAUTION:
Do not regrind the cylinder body upper face.
Cylinder Body Upper Face Warpage mm (in)
Standard Limit
0.05 (0.002) or less 0.20(0.008)
Cylinder Body Height (H) (Reference) mm (in)

Standard

279.965 - 280.035 (11.022 - 11.025)

5) Reinstall the cylinder liner.
Refer to the “Cylinder Body Bore Measurement.”
6) Reinstall the cylinder body dowel.

Cylinder Liner Bore Measurement

Use a cylinder indicator to measure the cylinder bore at
measuring points O, @ and @ inthe ® - ® and ® -
directions of the crankshaft.

Measuring points:

® 20 mm (0.79in)

@ 90 mm (3.54 in)

® 160 mm (6.30 in)

If the measured value exceeds the specified limit, the
cylinder liner must be replaced.

Cylinder Liner Bore mm (in)
Standard Limit

4HF1 112.021 - 112.050 112.20
4HF1-2 (4.4103 - 4.4114) (4.417)
4HG1 115.021 - 115.050 115.20
4HG1-T (4.5284 - 4.5295) (4.535)
4HE1-T 110.041 - 110.080 110.23
4HE1-TC (4.3323 - 4.3338) (4.340)
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NOTE:

The inside of the dry type cylinder liner is made of thin
castiron. It cannot be rebored or honed.

If the inside of the cylinder liner is scored or scorched,
the cylinder liner must be replaced.

Cylinder Liner Projection Inspection

Use a dial gauge to measure the projection of each
cylinder.

Cylinder Liner Projection mm (in)
Standard
0.09 - 0.14 (0.0035 - 0.0055)

The difference in the cylinder liner projection height

between any two adjacent cylinders must not exceed 0.03
mm (0.0012 in).

6A68-1.tif

Cylinder Liner Replacement
Cylinder Liner Removal

If could not be removed cylinder liner, it is recommended to
remove it by following procedure.

1) Set the cylinder liner remover D to the cylinder liner 3.
2) Check to see if the remover shaft ankle @ is firmly
gripping the cylinder liner bottom edge.
3) Slowly turn the remover shaft handle @ clockwise to
pull the cylinder liner free.
Cylinder Liner Remover: 9-8523-1169-0
Cylinder Liner Remover Ankle: 5-8840-2220-0
Ankle: 5-8840-2397-0 (4HG1)
W CAUTION:

Take care not to damage the cylinder body upper face
during the cylinder liner removal procedure.

6A68-2.tif

Cylinder Liner Grade Selection and Standard
Fitting Interference

Accurately measured fitting interference and proper
cylinder liner grade selection are extremely important.

If the cylinder liner fitting interference is too small, engine
cooling efficiency will be adversely affected.

If the cylinder liner fitting interference is too large, it will be
difficult to insert the cylinder liner into the cylinder body.
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A mark was stamped on the left side of the cylinder block
during production to indicate the correct liner. The liner
grade (i.e.1, 2, 3) is indicated in metal stamp.

Cylinder Liner Grade
4HF1 / 4HF1-2

Line Cylinder Bore Service Liner Outside
Grade | Diameter mm (in.) Grade Diameter mm (in.)
1 115.001 - 115.010 1x | 114.991-115.000
(4.5276 - 4.5279) (4.5272 - 4.5276)
5 115.011 - 115.020
(4.5280 - 4.5283) ax | 115:001-115.010
5 | 115.021-115.030 (4.5276 - 4.5279)
(4.5284 - 4.5287)
4HG1 / 4HG1-T
1 118.001-118.010 | o 117.991 - 118.000
(4.6457 - 4.6461) (4.6453 - 4.6457)
5 118.011 - 118.020
(4.6461 - 4.6464) 3x 118.001 - 118.010
5 | 118.021-118.030 (4.6457 - 4.6461)
(4.6465 - 4.6468)
4HE1-T / 4HE1-TC
1 115.001-115.010 | o 115.021 - 115.030
(4.5276 - 4.5279) (4.5284 - 4.5287)
5 115.011 - 115.020
(4.5280 - 4.5283) 3x 115.031 - 115.040
5 | 115.021-115.030 (4.5289 - 4.5291)
(4.5284 - 4.5287)

The cylinder liner grade is stamped on the outside of the

cylinder liner.

Cylinder Liner Installation (For 4HF1, 4HF1-2,

4HG1

P

and 4HG1-T Engine)

Use new kerosene or diesel oil to thoroughly clean the
cylinder liners and bores.

2) Use compressed air to blow dry the cylinder liner and

bore surfaces.
CAUTION:

\

All foreign material must be carefully removed from

the cylinder liner and the cylinder bore before

installation.

3) Install the cylinder liner perpendicularly to the cylinder
bore. Do not give any excessive force such as
knocking while inserting cylinder liner into the cylinder

bore.
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Cylinder Liner Installation (For 4HE1-T and

2

4HE1-TC Engine)

1) Cylinder Liner Installation Using The Special Tool

» Use new kerosene or diesel oil to thoroughly clean
the cylinder liners and bores.

e Use compressed air to blow-dry the cylinder liner
and bore surfaces.
CAUTION:

All foreign material must be carefully removed from
the cylinder liner and the cylinder bore before
installation.

« Insert the cylinder liner @ into the cylinder body @
from the top of the cylinder body.

« Set the cylinder liner installer @ to the top of the
cylinder liner.
Cylinder Liner Installer: 5-8840-2337-0
« ( is directly beneath the bench press shaft center
@.
CAUTION:

Check that the cylinder liner is set perpendicular to the
bench press and that there is no wobble.

» Use the bench press to apply a seating force of
4,900 N (500 kg/1,102.5 Ib) to the cylinder liner.

» Apply a force of 24,500 N (2,500 kg/5,512.5 Ib) to
fully seat the cylinder liner.
« After installing the cylinder liner, measure the
cylinder liner projection.
Refer to “Cylinder Liner Projection Inspection”.
2) Cylinder Liner Installation Using Dry Ice
If the cylinder liner is a chrome plated dry type, it is
advisable to use dry ice during the installation
procedure.
Cooling the cylinder liner with dry ice will cause the
cylinder liner to contract, thus making installation
easier.
CAUTION:
It is important that the cylinder liner be inserted to the
cylinder body immediately after it has been cooled.
WARNING:

Dry ice must be used with great care. Careless
handling of dry ice can result in severe frostbite.
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PISTON GRADE SELECTION

Measure the cylinder liner bore after installing the cylinder
liner. Then select the appropriate piston grade for the
installed cylinder liner.

1) Measure the cylinder liner bore.

Refer to the “Cylinder Liner Bore Measurement”.
Measuring Point @ 20 mm (0.79 in)

® Measuring Point @ 90 mm (3.54 in)
Measuring Point ® 160 mm (6.30 in)
Cylinder Liner Bore mm (in)
Standard Limit

4HF1 112.021-112.050 112.20

GATI-LAT 4HF1-2 (4.4103 - 4.4114) (4.417)
4HG1 115.021 - 115.050 115.20

4HG1-T (4.5284 - 4.5295) (4.535)

4HEL-T 110.041 - 110.080 110.23

4HE1-TC (4.3323 - 4.3338) (4.340)

W CAUTION:

It is most important that the correct piston grade be
used. Failure to select the correct piston grade will
result in engine failure. Always measure the cylinder
bore and select the correct piston grade.

2) Measure the piston outside diameter (Reference).
Piston Measuring Point @: 82 mm (3.23 in)

Cylinder Liner and Piston Clearance mm (in)
4HF1/4HF1-2: 0.081 - 0.113 (0.0032 - 0.0044)
4HG1/4HG1-T: 0.081 - 0.116 (0.0032 - 0.0046)

4HE1-T / 4HE1-TC: 0.091 - 0.131 (0.0036 - 0.0052)

6AT71-2.tif

The piston grade (i.e. A, B, C) is indicated in metal stamp
on the piston upper face.

Piston Grade

Engine Cylinder Liner ;f\t/?cne Piston Outside
Model Bore Diameter Grade Diameter
4HF1 | 112.041 - 112.060 ) 111.944 - 111.959
\I, 4HF1-2 | (4.4111 - 4.4118) (4.4072 - 4.4078)
Part No.
G ’d 4HG1 | 115.041 - 115.060 ) 114.944 - 114.959
rade Front mark 4HG1-T| (4.5292 - 4.5299) (4.5253 - 4.5250)
BA71-3.tif

110.066 - 110.075 AX 109.944 - 109.959
4HE1-T | (4.3333 -4.3337) (4.3285 - 4.3291)
4HE1-TC| 110.076 — 110.085 cx | 109.960 - 109.975
(4.3337 — 4.3340) (4.3291 - 4.3297)
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CAUTION:

Cylinder liner kit clearances are preset. However, the
cylinder liner installation procedure may result in
slight decreases in cylinder liner clearances. Always
measure the cylinder linner clearance after installation
to be sure that it is correct.

REASSEMBLY

55.

54.

53.
52.
51.
50.
49,
48.

47.
46.
45,

44,
43.

Cylinder Block

Use compressed air to thoroughly clean the inside and
outside surfaces of the cylinder body, the oil holes, and the
water jackets.

Piston Oiling Jet
1) Install the oiling jets together with the check valves.
Take care not to damage the oiling jet nozzles.

2) Tighten the check valves and oiling jets to the specified
torque.

Check Valve and Oiling Jet Torque Nem (kgem/Ibeft)
21 (2.1/15)

Crankshaft Bearing Upper
Thrust Bearing Upper
Crankshaft Assembly
Crankshaft Bearing Lower
Thrust Bearing Lower
Crankcase

Above works refer to “CRANKSHAFT” section in this
manual.

Piston and Connecting Rod Assembly
Connecting Rod Lower Bearing
Connecting Rod Cap

Above works refer to “PISTON AND CONNECTING ROD”
section in this manual.

Oil Pump Assembly
Idle Gear B Shaft
Idle Gear B Shaft Bolt Torque Nem (kgem/Ibeft)

31 (3.2/23)

Apply the engine oil to the idle gear shaft after installation.
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|E| 42. Idle Gear B

The face of the idle gear B with longer boss should be
positioned toward the rear side shown in the illustration.

Idle Gear B Bolt Torque Nem (kgem/Ibeft)
110 (11.2/81)

41. Idle Gear A
40. Flywheel Housing
39. Power Steering Pump Idle Gear
38. Power Steering Pump Idle Gear Cover
Above works refer to “OIL PUMP” section in this manual.
37. Oil Thermo Valve
36. Front Retainer

Above works refer to “CRANKSHAFT” section in this
manual.

35. Water Pump Assembly

1) Apply 3mm-4mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the
water pump fitting surface.

2) Install the water pump to the front retainer.
Water Pump Bolt Torque Nem (kgem/Ibeft)

24 (2.4/17)

e Install the water pump within 7 minutes after application
of liquid gasket.

« For the dislocation of liquid gasket, refer to the
illustration.
CAUTION:

The water pump clamping bolt is also used to tighten
the front retainer. So, install the water pump before
liquid gasket gets dry immediately after installation of
the front retainer.

. Water Pump Pulley
Water Pump Pulley Bolt Torque Nem (kgem/lbeft)

24 (2.4/17)
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33.

24.

Oil Pump Strainer
Install the O-ring @ to the oil pump strainer pipe and install

the oil pump strainer to the cylinder body shown in the
illustration.

Oil Pump Strainer Bolt Torque Nem (kgem/Ibsft)
24 (2.4/17)

Oil Pan
Above works refer to “OIL PAN” section in this manual.

Spacer Rubber (NKR model only)
Spacer Rubber Bolt Torque Nem (kgem/Ibsft)

76 (7.7/56)

Crankshaft Rear Slinger
Crankshaft Rear Oil Seal
Flywheel Assembly
Crankshaft Front Slinger
Crankshaft Front Oil Seal
Crankshaft Damper Pulley

Above works refer to “CRANKSHAFT” section in this
manual.

Cover
Cover Bolt Torque Nem (kgem/Ibeft)

13 (1.3/9)

4HE1-TC (4HE1-XS) EURO3

4HE1-TC (4HE1-XS) EURO3 engines use a larger rubber
spacer than other engines. However, engines destined for
Hong Kong do not have a rubber spacer.
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23. Generator Bracket
Generator Bracket Bolt Torque Nem (kgem/Ibsft)

48 (4.9/35)

22. Fan Belt Adjust Plate

Install the adjust plate and temporarily tighten the adjust
plate bolt.

21. Oil Cooler Assembly

1) Apply 2 mm - 3 mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the oll
cooler fitting surface.

2) Apply a coat of engine oil to the O-rings (2 pieces) and
install the O-rings to the oil cooler.

NOTE:

Take care that the O-ring is not smeared with liquid

gasket.

e Install it within 7 minutes after application of liquid
gasket.

« For the dislocation of liquid gasket, refer to the
illustration.

3) Tighten the oil cooler bolts and nut to the specified
torque a little at a time in the sequence shown in the
illustration.

Oil Cooler Bolt and Nut Torque Nem (kgem/Ibeft)

24 (2.4/17)
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20. Water Suction Pipe

17.

1) Apply 2 mm - 3 mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the
groove of the water suction pipe fitting surface.

2) Install the water suction pipe to the oil cooler.

e For the dislocation of liquid gasket, refer to the
illustration.

Water Suction Pipe Bolt and
Nuts Torque Nem (kgem/Ibeft)

24 (2.4/17)

NOTE:

Install the water suction pipe immediately after the
installation of the oil cooler.

. Heater Pipe

1) Install the O-ring to the heater pipe.
2) Install the heater pipe to the oil cooler.
Heater Pipe Bolt Torque Nem (kgem/Ibeft)

24 (2.4/17)

. Idle Pulley Bracket (If equipped with A/C)
Idle Pulley Bracket Bolt Torque Nem (kgem/lbeft)
48 (4.9/35)

Injection Pump Rubber Spacer

Stick the rubber spacer to the location indicated in the
illustration with pressure sensitive adhesive double coated
tape.
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16. Injection Pump Assembly (Except 4HF1-2)

1) Turn the crankshaft until the timing mark on the
crankshaft damper pulley is aligned with “13°” line.

NOTE:

BTDC 13° to be aligned with here is an angle at which

the injection pump is installed, and has nothing to do

with the injection timing.

2) Remove the inspection hole plug from the cylinder
body.

3) Install the O-ring to the injection pump bracket.

4) Align the injection pump bracket slit with the timer slit.

5) Install the injection pump assembly to the cylinder
body.

NOTE:

When the injection pump has a poor gear engagement
while installing the assembly to the cylinder body,
insert a screwdriver into the slit on the timer peripheral
with the pump bracket slit used as a guide, and move
it up and down to get it into forcibly.

6) After installation of the injection pump, the injection
timing can be checked through the timing check hole
provided to the injection pump bracket.

Set the No.1 cylinder to BTDC (Injection timing of each
engine model) on the compression stroke. When the
pointer of the timing check hole comes in line with the
mark on the timer periphery of the injection pump as
shown in the illustration, the injection timing is normal.

After completion of the injection timing check, tighten
the check hole plug to the specified torque.

Injection Timing deg

4HF1 BTDC 8

4HE1-TC

(4HE1-XS, XN)

4HG1 BTDC 9

4HG1-T BTDC 7 (Except Colombia)
BTDC 9 (For Colombia)

4HEL1-T BTDC 7

4HE1-TC BTDC 9 (Spec EURO3)

(4HE1-XS)
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7) Turn the crankshaft until the timing mark on the
crankshaft damper pulley is aligned with “8°” (Spec
EURO2) or “9°” (Spec EURO3) line.

NOTICE: Position in its normal rotating direction.
(for 4AHE1-TC only)

8) Adjust injection pump downward so that the “8°” (Spec
EUROZ2) or “9°” (Spec EURO3) comes to postion in the
timing check hole.

(for 4AHE1-TC only)

NOTE:

When ever the injection pump is replaced, be sure to

adjust the injection timing for the details of the

adjustment, refer to the “SECTION 00 SERVICING:

INJECTION TIMING INSPECTION AND ADJUSTMENT.”

Note:

In case the crank pulley has two marks as illustrated,
@® BTDC 49° mark on the second crest and @ TDC
mark on the third crest (as viewed from the front side),
be sure to set at the mark @. (If there are two different
marks on one and same crest, set at the mark which
comes second when rotated in the normal direction.)
The mark @ is used when installing the injection
pump for 4HF1-2.

9) Tighten the injection pump bracket nuts and bolts to
the specified torque.

Injection Pump Bracket Nut and

Bolt Torque Nem (kgem/Ibeft)

48 (4.9/35)

10) Install the injection pump rear bracket.

Injection Pump Rear Bracket
Bolt Torque Nem (kgem/Ibsft)

48 (4.9/35)

11) Install the inspection hole plug.
Inspection Hole Plug Torque Nem (kgem/Ibeft)

48 (4.9/35)
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16-1 Injection Pump Assembly (4HF1-2 model only)

1) Turn the crankshaft to set No.1 cylinder to 49° before
TDC in its compression stroke.

(49° is a pump installing alignment angle, not related to
injection timing.)

2) Install O-ring to the injection pump.

3) Apply paint on the ® (Z) marked side of the injection
pump gear.

4) Align the pump bracket mark with the tooth (under side
of the pump) just before the ® (Z) marked tooth.

5) Insert the pump using the block side of stud bolt as a
guide.

6) After installing the injection pump, remove the
tachometer sensor from the housing, and make sure
that the painted gear is at the center of the sensor
mounting hole.

7) Tighten injection pump clamping bolt and nut to
specified torque:

Bolt Tightening Torque Nem (kgem/Ibeft)

48 (4.9/35)

Nut Tightening Torque Nem (kgem/Ibeft)
24 (2.4/17)

8) With reference to Injection Timing Check &
Adjustment, set No. 1 Cylinder to 12° before its TDC.

Note:

In case the crank pulley has two marks as illustrated,
® BTDC 49° mark on the second crest and @ TDC
mark on the third crest (as viewed from the front side),
be sure to set at the mark @. (If there are two different
marks on one and same crest, set at the mark which
comes second when rotated in the normal direction.)
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Injection Timing Check (4HF1-2 model only)

1. Set No. 1 Cylinder to the TDC in the compression
stroke.

2. Disconnect Injection Pipe.

3. Putdown Wax CSD lever, insert a spacer (10 - 20
mm/0.39 - 0.47 in) thick between the plunger and
adjust bolt, and cancel the Wax CSD.

4. Remove the pump rear plug, connect a dial gage and
set the lift at 1 mm (0.039 in).

Special Tool
Measuring device: 5-8840-0145-0

5. Set the crankshaft damper pulley TDC mark to the
pointer or 45° before TDC.

6. Set the dial gage to the “0” position.

7. Turn the crankshaft leftwise and rightwise a little and
make sure that the needle stays in the “0” position.

8. Turn the crankshaft in the normal direction and read
the measuring device’s indication at the 12° before
TDC position.

NOTE:

As there is no 12° mark, set midway between the 11°

and 13° marks.

Standard value: 0.5 mm (0.0197 in)
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Injection Timing Adjustment
(4HF1-2 model only)

If injection timing is out of the specified range, follow the
following procedure for adjustment:

1. Loosen injection pump fiixng nuts and bracket bolt.
2. Adjust the mounting angle of injection pump:
» If injection timing is too fast, bring the injection
pump closer to the engine.
« If injection timing is too slow, put the injection pump
more distant from the engine.

3. When the dial gage has indicated the specified value,
tighten the fixing nuts and bolt to specified torque:

Nut Tightening Torque Nem (kgem/Ibsft)
24 (2.4/17)

Bolt Tightening Torque Nem (kgem/Ibeft)
48 (4.9/35)

4. Disconnect the dial gage, install and tighten the plug to
specified torque. (Make sure of a copper washer being
attached to the plug)

Plug Tightening Torque Nem (kgem/Ibeft)
17 (1.7/12)

5. Release the wax CSD and connect the injection pipe.
Pipe Sleeve Nut Tightening Torque Nem (kgem/Ibeft)

29 (3.0/22)

Note:

If there are two marks on the crank pulley, the front
side of mark is for setting BTDC 49° and the rear side
of mark is for setting TDC.
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15. Engine Foot
Engine Foot Bolt Torque Nem (kgem/Ibsft)

51 (5.2/38)

14. Generator
NOTE:

Before tightening the generator securely, tighten it
temporarily in advance after adjusting the fan belt.

Put the lower fixing bolt through from the rear side and
tighten it with the nut on the front side as shown in the
illustration.

13. Fan Belt
Check the drive belt tension.
Depress the drive belt mid-portion with a 10 kg (22 Ib/
98 N) force.
Drive Belt Deflection mm (in)

8-12(0.31-0.47)........ New belt
10-14 (0.39-0.55)...... Reuse belt

Check the drive belt for cranking and other damage.

Fan Belt Adjustment

Fan belt tension is adjusted by moving the alternator.

Torque Nem (kgem/Ibsft)
@ 40 (4.1/30)
@ 24 (2.4117)
©) 46 (4.7/34)

12. Vacuum Pump Rubber Hose
11. Vacuum Pump Oil Pipe
Cylinder Body Side Nem (kgem/Ibeft)

41 (4.2/30)

Generator Side Nem (kgem/Ibsft)
23 (2.3/17)

10. Fuel Pipe Bracket
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9. Tachometer Sensor
Tachometer Bolt Torque

Nem (kgem/Ibsft)

8 (0.8/6)
8. Oil Filter Assembly
Oil Filter Bolt Torque Nem (kgem/Ibeft)
48 (4.9/35)
7. Oil Pipe
Oil Pipe Joint Bolt Torque Nem (kgem/Ibeft)
17 (1.7/12)

Engine Control Lever Assembly
Engine Control Lever Bolt Torque

Nem (kgem/Ibsft)

24 (2.4/17)

Engine Control Wire

4. Driven Plate

Use the clutch pilot aligner to install the driven plate.

Clutch Pilot Aligner: 5-8840-2240-0
@ Clutch pilot aligner

@ Clutch pressure plate assembly
(® Driven plate

Clutch Pressure Plate Assembly

1) Align the clutch pressure plate with the flywheel knock

pin.

2) Tighten the pressure plate bolts to the specified torque

in numerical order.
Clutch Pressure Plate Bolt Torque

Nem (kgem/Ibsft)

40 (4.1/30)
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2. Cylinder Head Gasket

1)

2)

3)

4)

When any of the cylinder block, crankshaft, crankshaft
bearing, connecting rod, connecting rod bearing, and
piston is replaced with a new one, cylinder head gasket
thickness should be determined newly.

When replacing the cylinder head gasket alone without
replacing any of the parts mentioned in 1) above, the
gasket to be used should be the same grade as the
one used before.

Correct the cylinder head gasket thickness is
important. Installing the wrong thickness gasket can
result in greatly reduced engine performance.

There are three cylinder head gaskets available.

Piston Head Projection Measurement

2

Select a cylinder head gasket.

Clean thoroughly the top faces of the piston head and
the cylinder body.

Use the dial gauge to measure the piston head

projection. Take measurements at two locations for

each cylinder.

The measurement points of the piston head and the

reference point of the cylinder body are shown in the

illustration left.

Measurement points: Points G1 and G2 of the piston
head

Reference point: Point R on the top face of the
cylinder body

NOTE:

Note that there are three types of a cylinder head
gasket available as shown in the table below,
according to the piston projection.

For each cylinder, calculate the average value (Ti) of
the piston projection.

Find the maximum value (Timax) of the average value
(Ti) of each cylinder.

Based on the Timax obtained, select a gasket of the
appropriate grade.
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4HF1/4HF1-2/4HG1-T

Cylinder Head Gasket Selection mm (in)
Gasket Grade Ti max Gasket Thickness
(Reference)
0.579 - 0.659
AT | (0.0228- 00259) | 170 (0.0669)
0.659 - 0.739
B O™ | (00259-0.020) | L7 (0-0689)
0.739 - 0.819
@)
C O™ | go2o1-00322) | 180(0:0708)

4HE1-T/4HE1-TC

Cylinder Head Gasket Selection mm (in)
Gasket Grade Ti max Gasket Thickness
(Reference)
0.529 - 0.609
A O |(0.0208-0.0240) | 1:70(0:0669)
0.609 - 0.679
B O (0.0240 - 0.0267) 1.75 (0.0689)
0.679 - 0.759
C O | (0.0267-00300) | 180(00708)

e Apply a3 mm (0.1 inch) bead or recommended liquid
gasket or its equivalent to the shaded areas shown in
the illustration.

< Install the cylinder head gasket with its “PART
NUMBER” mark facing up and toward the left of the
engine.

CAUTION:

Do not reuse the cylinder head gasket.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section 6A3 in
this manual.
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6A3 — 2 ENGINE

GENERAL DESCRIPTION

The engine is a four-cycle, four-cylinder, in-line, direct
fuel injection type diesel engine with the piston
displacement of 4,334 cc. It features a gear driven
OHC (overhead camshaft) timing train and the unique
mechanisms and systems designed for outstanding

cleanness, economy and durability. Its torque
characteristics promise dynamic ride at high speed,
high power at low speed, and smooth and continuous
torque at medium to high ranges.

For 4HF1

For 4HF1

6A3-2-1.tif

6A3-2-2.tif

For 4HG1-T

For 4HG1-T

FO6LX010

FOB6LX009
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6A3-4-1.tif
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CYLINDER HEAD

The cylinder head is made of cast iron and has a

crossflow layout with the intake system in the left side
and the exhaust system in the right side, designed to
reduce resistance in the intake and exhaust systems.

The valve diameter is increased to offset the mass of
the valve operating system reduced by the introduction
of the OHC mechanism.

In addition, the intake and exhaust ports are put in a
smoother and less resistant layout to enhance intake
and exhaust efficiency.

The cylinder head gasket is of the laminated steel of
least fatigue in combination with the angular cylinder
head bolt tightening method, equally designed to
increase reliability against gas and water leakage, in
addition, selective assembly of gaskets of various
thicknesses minimizes the wasted space between the
piston and the cylinder head to maintain performance
at a high level.

The cylinder head cover is made of aluminum to
reduce noise.

CYLINDER BLOCK

The cylinder block is made of cast iron having dry
cylinder liner and five bearings.

The bearing cap has a ladder frame construction
integrating the crankcase to increase rigidity.

The cylinder liner is made of thin iron plus special
alloys and is combined with the chrome-plated piston
ring to ensure good resistance against weatr.

The oil pan is made of vibration-damping steel to
reduce noise.
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Crankshaft oil seal
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PISTON, CONNECTING ROD, AND
CRANKSHAFT

The piston is made of aluminum alloy. A ring trigger is
cast into the top ring groove and chrome plating is
applied to four sides of the top ring to ensure sufficient
strength and wear resistance of the ring and the ring
groove. The piston bottom has a thermal flow shape to
increase cooling efficiency of the oiling jet. This design
reduces thermal load while increasing rigidity (see
figure).

The combustion chamber has a square shelf of proven
performance to ensure outstanding stability in exhaust
gas control (see figure).

The autothermatic piston and offset piston pin reduces
piston flapping and other noise.

The crankshaft is made of cast carbon steel with five
bearings and eight counterweights to reduce revolution
load to the bearing. The ladder frame design that
integrates the bearing cap and the crankcase
increases bearing rigidity. The angular tightening
method of the bearing bolt further increases reliability
and durability.

The connecting rod is made of cast carbon steel and
the cap is bolted by angular tightening method to
maintain reliability.

The bearing, as well as the crank journal and crank pin
bearings, are made of Kelmet metal.

QOil clearance is controlled accurately through selective
assembly by thickness to reduce noise and increase
reliability.

The crankshaft has the axial type oil seal that
drastically improves durability and reliability.

Compared with the conventional radial type (lips in a
radial orientation), the axial type oil seal has lips in an
axial orientation to minimize lip wear. It also precludes
lip peeling and damage, spring dislocation and other
problems associated with the radial type oil seal (see
figure).
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I/P : Injection pump
P/S : Power steering

\ \
Oil pump Crank P/S pump
drive gear gear idle gear

6A3-6-1.tif

Section A—A'

6A3-6-2.tif

VALVE TRAIN

The gear train is located at the end of the cylinder block
to minimize influence of the torsional vibration of the
crankshaft and the radiant sound. Noise is further
reduced, to the same level as a timing belt driven
system, by integrating the crank gear with the
crankshaft by shrink fit and by careful turning of the
gear precision, teeth contact ratio of gear, backlash,
bearing rigidity, neutral frequency, etc. (See figure).

Gears are of the forged type. Gears are tufftrided to
secure sufficient durability.

The camshaft is made of carbon steel with five
bearings. The cam’s nose and the journal are
induction-hardened to secure sufficient durability.

The cam has a Fourier-dyne profile to maximize the
intake and exhaust valve lifts and the valve opening
and closing timing is optimized to increase intake and
exhaust efficiency.

The valve spring is a single spring having an
eggshaped cross section to reduce weight while
reducing stress. Coupled with the unique cam profile,
the spring increases the jump-and bounce-free limit at
high-speed operation to provide reserve
characteristics.

The rocker arm is made of diecast aluminum and is of
the center pivot type having a roller. This increases
reliability while reducing friction and contributes to
increased power output and fuel efficiency (See figure).

The rocker shaft is chrome plated to secure sufficient
durability.
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FUEL SYSTEM
LINE pump

The injection pump is of Bosch A type with the plunger
outside diameter of 9.5mm and cam lift of 9mm.

The plunger has a special notch for advancing the
timing at starting.

The governor is of a mechanical RLD type to ensure
sustained power at high speed.

The timer is of the SCDM(eccentric) type.

VE pump

A Bosch Distributor Type injection Pump is used.

A single reciprocating / revolving plunger delivers the
fuel uniformly to the injection nozzles, regardless of the
number of cylinders.

The governor, the injection timer, and the feed pump
are all contained in the injection pump housing. The
injection pump is compact, light weight, and provides
reliable high-speed operation.

An android compensator is available as an option for
vehicles to be operated at high altitudes. It adjusts the
fuel and air mixing ratio.

INJECTION NOZZLE

The injection nozzle is of the P type to bring it as
technically close as possible to the center of the
combustion chamber. The nozzle inclination is also
reduced to minimum to increase combustion efficiency.
The nozzle has five jets and the valve opening
pressure is set at 185kg/cm2(2,630 psi, 18,142 kPa)
(See figure).

The injection pipe is laid in such a way that the overall
length is minimized to enhance performance.

INTAKE AND EXHAUST SYSTEMS

The resin-made intake manifold is of the cover type
having an inner cover made of rubber and steel. This
design effectively reduces radiant sound and
transmitted sound.

The intake manifold has a straightening vane inside to
stabilize swirl and improve performance. It also
contains a built-in Positive Crankcase Ventilation (PCV)
valve to minimize the overall size(See figure).

The exhaust manifold is mode of cast iron and

heatresisting alloys. Ports are shaped carefully to
minimize exhaust resistance.
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LUBRICATION SYSTEM

The oil pump is driven by the crank gear directly to
increase durability while maintaining sufficient delivery.
The pump body is partially integrated with the cylinder
block to reduce the overall size and weight (See figure)

The oil filter is of the cartridge type integrating the
fullflow filter and bypass filter as a single unit. This
presents several advantages such as an extended
interval between oil exchanges and greater ease of
maintenance resulting in cost reduction. The bypass
valve is fitted to the body itself to avoid flow of foreign
matter due to bypassing of oil thereby maintaining
sufficient reliability.

The oil cooler is of a large-capacity, water-cooled and
multiple-partition type built into the side of the cylinder
block. This design maintains necessary stability in oil
temperature. It also has a bypass valve to minimize
delay of the oil gallery pressure build-up for cold
starting.

COOLING SYSTEM

The water pump is driven by a V-belt and the pump
body is made of diecast aluminum. Part of the
swirlchamber is built into the engine front cover to
reduce the overall size and weight.

A sintered carbon type seal unit is chosen to secure
reliability. The shaft bearing combines roller bearing
and ball bearing to maintain necessary durability. The
outlet for draining is located behind the pulley to
prevent dust from entering the system as much as
possible.(See figure)

The cooling fan operation is regulated by a
temperature-sensitive clutch to enhance fuel efficiency
while reducing noise.
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IMPORTANT OPERATIONS

1. Axial Type Oil Seal
» As crankshaft fornt and rear oil seals are both axial type, attention must be paid to the following :
when replacing, replace oil seal and slinger as a set.
» Be sure to use the special tool correctly since oil seal and slinger must be set accurately in their
longitudinal direction.
2. Valve Cap
» As intake and exhaust valves have caps, take sufficient care not to let them fall into the gear case
or oil return hole during disassembly or reassembly.
3. Application of Liquid Gasket
« Oil pan, crankcase, oil cooler, retainer front, and water pump are not sealed with sheet gasket but
with liquid gasket only.
< Prior to application, be sure to remove old hardened liquid gasket or oil from those surfaces to
which new gasket will be applied. Further, if the old gasket can hardly be removed, mask such surfaces
with gasket remover (Three Bond PANDO-391D ; ISUZU Genuine Parts No. 1-8844-0542-
0) or equivalent in accordance with the instructions manual.
« Liquid gasket should be applied evenly so that no breaks and omissions may be made. Further,
were O-ring is used should not be exposed to liquid gasket.
4. Plastic-Region Angular Bolt Tightening Method
« Clamping bolts of connecting rod and cylinder head (M14 only) are tightened by plastic region
angular bolt tightening method. This method is applied with bolt threads and setting faces coated
with molybdenum disulfide grease.
4HE1-TC (4HE1-XS) for EURO-3
« Significant changes form 4HE1-TC (EURO-2)

No. Part name Details Remarks
1 PUMP ASM: INJECTION Torque cam and injection timing Modification
2 |NOZZLE ASM: IJECTION Injection nozzle diameter (0.22 mm X 6 Modification

- 0.21 mm X 6)
3 HOSE ASM: BOOST Orifice with 0.5 mm inside diameter Modification
4 |VSS (Variable Swirl System) | —eeeeee New
5 |VALVEASM:EGR | e New
6 COOLER ASM: EGR Bracket, pipe, and hose New
7 CONVERTER ASM Catalytic composition Modification
8 ENGINE CONTROLUNIT | e Modification
9 COVER ASM: C/BLOCK Lager size/Steel plate damper Modification

10 |INSULATOR:INJPUMP | e Modification
11 |SPACERASM(RUBBER) | e New
12 |TURBOCHARGER ASM Boost pressure Modification
13 |LEVER ASM: ENG CONTROL Lever ratio (M/T vehicle only) Modification
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ENGINE MOUNT (RH,LH)

Removal steps
1. Transmission panel
(M/T only)
2. Fan guide
3. Engine mount

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-10-1.tif

REMOVAL

Preparation
< Disconnect battery ground cable.

e Tilt the cab.
1. Transmission Panel (M/T only)
2. Fan Guide

Remove the fan guide and hang it on the fan side.
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3. Engine Mount

1)

2)

3)

4)

Hang the engine by the hoist before dismounting the
engine mount.

Remove the nuts that fix the engine foot and the engine
mount.

Remove the fixing bolts on the chassis frame side of
the engine mount.

Hoist the engine assembly a little, and dismount the
engine mount.

INSTALLATION

3.

Engine Mount
Tighten the fixing bolts to the specified torque.
Chassis Frame Side Bolt Torque Nem (kgem/Ibeft)

48 (4.9/35)

Engine Foot Side Nut Torque Nem (kgem/Ibsft)

82 (8.4/61)

Fan Guide
Transmission Panel (M/T only)

1)
2)
3)

Connect the negative battery cable.
Lower the cab

Start the engine, and check for any abnormal
conditions with the engine mount.
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CYLINDER HEAD COVER

Removal steps
1. Nozzle cover
2. Cylinder head cover
3. Cylinder head cover gasket
4. Rubber plug

\u,\/f/ Installation steps
. To install, follow the removal

steps in the reverse order.

6A3-12-1.tif

REMOVAL

Preparation

< Disconnect battery ground cable.
e Tilt the cab.

Nozzle Cover

Cylinder Head Cover

Cylinder Head Cover Gasket
Rubber Plug

AP wbnPE



ENGINE 6A3 -13

Apply liquid gasket to the arrow-marked section

6A3-13-1.tif
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Head cover
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INSTALLATION

4.

Rubber Plug

1) Apply a 3mm-4mm bead of the recommended liquid
gasket (Three Bond 1207B) or its equivalent to the
cylinder head front and rear plug arch.

2) Install the rubber plugs to the cylinder head upper
faces.

3) Apply a 3mm-4mm bead of the recommended liquid
gasket (Three Bond 1207B) or its equivalent to the
rubber plugs and cylinder head upper faces. Refer to
the illustration.

Install the cylinder head cover within 7 minutes after
application of liquid gasket.

Cylinder Head Cover Gasket
Install the gasket to the cylinder head cover.

Cylinder Head Cover
1) Install the cylinder head cover.

2) Tighten the cylinder head cover nuts and bolts to the
specified torque in the numerical order shown in the
illustration.

Cylinder Head Cover Nut and

Bolt Torque Nem (kgem/Ibeft)

18 (1.8/13)

Nozzle Cover

« Connect the negative battery cable.

* Lower the cab.

e Start engine and check for oil leakage carefully.
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INLET COVER / INLET CASE

for 4HF1
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Removal steps

. Intake air duct
. Vacuum hose
. Nozzle cover

. Leak off pipe

. Fuel pipe

PCV hose

. Injection pipe

. Engine harness

. Oil level guide tube
. Inlet cover

. Inlet case

SoO0ONOURWN S

-

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-14-1.tif

REMOVAL
Preparation

< Disconnect battery ground cable.
e Tilt the cab.
1. Intake Air Duct

1) Remove the clips at the connections with the inlet
cover and with the air cleaner.

2) Remove the intake air duct with the connector hose
attached.

2. Vacuum Hose
3. Nozzle Cover
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4. Leak off Pipe

6A3-15-1.tif

5. Fuel Pipe
Fuel filter Do not apply excessive force to the fuel pipes.

6A3-15-2.tif

6. Positive Crankcase Ventilation (PCV) Hose
Disconnect the PCV hose from inlet cover.

6A3-15-3.tif

7. Fuel Injection Pipe

1) Loosen the injection pipe sleeve nuts @.

2) Do not apply excessive force to the injection pipes ®.

3) Loosen the injection pipes clips ®.

4) Remove the injection pipe assembly.
Plug the delivery valve holder @ ports and nozzle
holder @ ports with caps to prevent the entry of foreign
material.

6A3-15-4.tif
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8. Engine Harness

Disconnect thermometer unit, thermo switch, tachometer
sensor and glow plug harness connectors and separate
harness from clips.

9. Oil Level Guide Tube

Remove the guide tube fixing bolt and pull out the guide
tube.

10. Inlet Cover
11. Inlet Case
Remove the inlet case while removing the liquid gasket.

INSTALLATION

11. Inlet Case

1) Apply 2 mm-3 mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the
groove of the inlet case fitting surfaces shown in the
illustration.

+ Clean the inlet case fitting surface of the cylinder head.
2) Install the inlet case to the cylinder head.

» Install the inlet case within 7 minutes after application
of liquid gasket.

3) Tighten the inlet case to the specified torque.
Inlet Case Nuts and Bolts Torque Nem (kgem/Ibeft)

19 (1.9/14)
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10. Inlet Cover

1) Attach harness clips (O, ® and @) and tighten the
inlet cover bolts and nuts to the specified torque in the
numerical order shown in the illustration.

2) * marks are located on the nut positions.
Inlet Cover Bolt and Nut Torque Nem (kgem/Ib-ft)

13 (1.3/9)

Oil Level Guide Tube

1) Install the O-rings to the guide tube lower portion and
insert the guide tube completely to the cylinder body.

2) Tighten the guide tube bolt to the specified torque.
Guide Tube Bolt Torque Nem (kgem/Ibeft)

13 (1.3/9.4)

Engine Harness

Connect thermometer unit, thermo switch, tachometer
sensor and glow plug harness connector and fasten the
engine harness with clips.

Injection Pipe
1) Install the injection pipe assembly and temporarily
tighten the injection pipe sleeve nuts.

2) Set the clips in the prescribed position shown in the
illustration.

CAUTION:

Make absolutely sure that the clip is correctly
positioned.

An improperly positioned clip will result in injection
pipe breakage and fuel pulsing noise.

Clip Screw Torque Nem (kgem/Ib+in)
3(0.3/26)

3) Tighten the injection pipe sleeve nuts to the specified
torque.

Injection Pipe Sleeve Nut Torque Nem (kgem/Ib-ft)
29 (3/22)
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6.
Inlet
cover

Injection Pipe (4HF1-2 model only)

1) Install the injection pipe assembly and temporarily
tighten the injection pipe sleeve nuts.

2) Set the clips in the prescribed position shown in the
illustration.
CAUTION:

Make absolutely sure that the clip is correctly
positioned.

An improperly positioned clip will result in injection
pipe breakage and fuel pulsing noise.

Clip Screw Torque Nem (kgem/Ib+in)
3 (0.3/26)

3) Tighten the injection pipe sleeve nuts to the specified
torque.

Injection Pipe Sleeve Nut Torque Nem (kgem/Ibeft)
29 (3/22)

Positive Crankcase Ventilation (PCV) Hose

Fuel Pipe

Do not apply excessive force to the fuel pipe.

Fuel Pipe Joint Bolt @ Torque Nem (kgem/Ib-ft)
41 (4.2/30)

Fuel Pipe Joint Bolt @ Torque Nem (kgem/Ibeft)
23 (2.3/17)

Clip Screw Torque Nem (kgem/Ib+in)

4 (0.4/35)
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6A3-19-1.tif

Leak Off Pipe
Leak-Off Pipe Joint Bolt Torque Nem (kgem/Ibein)

13 (1.3/113)

Nozzle Cover

Vacuum Hose

Intake Air Duct

« Connect the negative battery cable.

¢ Lower the cab.

e Start engine and check for fuel leakage carefully.
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AHE1-TC (4HE1-XS) for EURO3
EXHAUST GAS RECIRCULATION SYSTEM (EGR)
REMOVAL
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Removal Steps

1. Water hose (out) 5. EGR valve
2. Water hose (in) 6. EGR cooler
3. EGR pipe (reight side) 7. EGR cooler bracket

4. EGR pipe (left side)
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INSTALLATION
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Installation Steps
1. EGR cooler bracket 5. EGR pipe (reight side)
2. EGR cooler 6. Water hose (in)
3. EGRvalve 7. Water hose (out)
4. EGR pipe (left side)
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0571200007

Right side

0571200006

EGR valve

EGR valve

0571200004

INSTALLATION

1.

EGR Cooler Bracket

Temporarily tighten the EGR cooler bracket (B) to the
EGR cooler bracket (A).

EGR cooler Bracket Bolt Torque Nem (kgem/Ibft)
A 31 (3.2/23)
EGR Cooler
1) Temporarily tighten the EGR cooler bolts
left side.

2) Tighten the EGR cooler bolt right side.

EGR cooler Bracket Bolt Torque Nem (kgem/Ibeft)
Right Side 33 (3.4/25)

EGR Valve

Insert the gasket and install the EGR valve to the intake
manifold.
EGR Valve Bolt Torque Nem (kgem/Ib-ft)

24 (2.4/17)

EGR Pipe

Insert the gasket into the left-hand EGR pipe. Install the
pipe between the EGR valve and the EGR cooler.

EGR Pipe Bolt Torque Nem (kgem/Ib-ft)
24 (2.4/17)
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5. EGR Pipe

1) Insert the gasket into the right-hand EGR pipe (refer to
the illustration). Install the pipe between the exhaust
manifold and the EGR cooler.

EGR Pipe Nut and Bolt Torque Nem (kgem/Ibeft)
28 (2.9/21)

Exhaust manifold

0571200003

2) Adjust bracket position to eliminate any play using the
bracket adjustment holes. Tighten the bolts as shown
by the arrows in the illustration.

EGR cooler Bracket Bolt Torque Nem (kgem/Ibsft)
Right Side 26 (2.7 /1 20)
Left Side 24 (2.4117)

Right side Lift side

057L200010

6. Water Hose (in)

Arrange the clips so that the jaws face the side of the
engine.

057L200002

7. Water Hose (out)

Insert clip @ so that the jaws face the side of the engine.
Install clip @ so that the jaws face away from the engine.

057L.200001
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EXHAUST MANIFOLD

Removal steps

1.

N

O ~W

A/C compressor
(If equipped with A/C)

. A/C compressor bracket

(If equipped with A/C)

. Front exhaust pipe
. Heat protector

. Exhaust manifold

. Exhaust gasket

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-20-1.tif

REMOVAL

Preparation
» Disconnect battery ground cable.
» Tilt the cab.
1. Air Conditioning (A/C) Compressor (If equipped with
A/C)
1) Disconnect magnetic clutch harness connector.

2) Dismount the compressor together with the hoses from
the A/C compressor bracket, and fasten it to the
appropriate location with a wire.
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Projection

6A3-21-1.tif

6A3-21-2.tif

6A3-21-3.tif

6A3-21-4.tif

A/C Compressor Bracket (If equipped with A/C)
Front Exhaust Pipe

Heat Protector

Exhaust Manifold

Exhaust Gasket

© g ks wN

INSTALLATION

6. Exhaust Gasket

Insert the gasket into the stud provided to the cylinder head
(with the projection of the gasket on this side).

5. Exhaust Manifold
1) Install exhaust manifold gaskets @, exhaust manifold
@, distance pieces @, dish washers ® and nuts @ to
the stud bolts shown in the illustration.

2) Tighten the nuts to the specified torque in the
numerical order shown in the illustration.

Exhaust Manifold Nut Torque Nem(kgem/Ibsft)
34(3.5/25)

Heat Protector
Heat Protector Bolt Torque Nem (kgem/Ibeft)

10 (1.0/7)

Front Exhaust Pipe
Exhaust Manifold Side Nem (kgem/Ibeft)

67 (6.8/49)

Exhaust Brake Side Nem (kgem/Ibsft)
)
17 (1.7/12)
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901LV058.tif

Belt deflection

6A3-22-3.tif

Air Conditioning (A/C) Compressor Bracket (If
equipped with A/C)

Tighten fixing bolts to the specified torque.
A/C Compressor Bracket Bolt Torque Nem (kgem/Ibeft)

48 (4.9/35)

A/C Compressor (If equipped with A/C)
1) Tighten fixing bolts to the specified torque.
A/C Compressor Bolt Torque Nem (kgem/Ibsft)

48 (4.9/35)

Note:

When tightening the compressor fixing bolts, tighten
first the 2 bolts on the rear side, and then the
remaining 2 on the front.

2) Install drive belt adjust belt tension by adjusting bolt
and tighten locking nut to the specified torque.

3) Depress the drive belt mid-portion with a 98N
(10kg/221b) force.

Drive Belt Deflection mm (in)

16 - 20 (0.63 - 0.79)... New belt
18 - 22 (0.71 - 0.87) .. Reuse belt

Locking Nut Torque Nem (kgem/Ibsft)
27 (2.8/20)

« Connect the negative battery cable.
*  Lower the cab.
e Start engine and check for gas leakage carefully.
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TIMING GEAR REPLACEMENT

Removal steps

1. Engine assembly 13. Clutch pressure plate assembly 24. Power steering pump idle gear
2. Nozzle cover 14, Driven plate cover
3. Cylinder head cover 15. Engine control wire 25. Power steering pump idle gear
4. Head cover gasket 16. Engine control lever assembly 26. Flywheel housing
5. Rocker arm shaft assembly 17. Oil pipe 27. |dle gear A
6. Valve cap 18. Injection pump assembly 28. |dle gear B
7. Camshaft bearing cap 19. Flywheel (M/T) 29. Idle gear B shaft
8. Camshaft bearing upper 20. Rear oil seal 30. Flywheel (A/T)
9. Camshaft assembly 21. Slinger 31. Flexible plate (A/T)
10. Camshaft bearing lower 22. Spacer rubber
11. Cylinder head assembly (NKR model only)
12. Cylinder head gasket 23. Oil pan

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-23-1.tif
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REMOVAL

Preparation

a s LN

©

10.

11.

« Disconnect battery ground cable.
o Tilt the cab.

« Drain coolant and engine oil.
Engine Assembly

Above works refer to “ENGINE ASSEMBLY” section in this
manual.

Nozzle Cover

Cylinder Head Cover

Head Cover Gasket

Rocker Arm Shaft Assembly

1) Loosen the rocker arm shaft bracket nuts and bolts in
numerical order a little at a time and remove the rocker
arm shaft assembly with the camshaft brackets.

2) Leave the @ indicated bolt unremoved on this
occasion, since it is the rocker arm fixing bolt.
CAUTION:

Failure to loosen the rocker arm shaft bracket nuts and
bolts in numerical order a little at a time will adversely
affect the rocker arm shaft.

Valve Cap
CAUTION:

Take sufficient care not to let valve caps fall into the
gear case or oil return hole.

Camshaft Bearing Cap

Camshaft Bearing Upper

Camshaft Assembly

Camshaft Bearing Lower

If the camshaft bearings are to be reinstalled, mark their
fitting positions by tagging each bearing with the cylinder
number from which it was removed.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.
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12. Cylinder Head Gasket

W CAUTION:

Do not reuse the cylinder head gasket.

6A3-25-1.tif

Knock pin 13. Clutch Pressure Plate Assembly
; 1) Insert the clutch pilot aligner to the clutch assembly.
Clutch Pilot Aligner: 5-8840-2240-0

2) Loosen the pressure plate bolts in numerical order a
little at a time as shown in the illustration.

3) Remove the pressure plate assembly.

Knock pin

6A3-25-2.tif

14. Driven Plate
Remove the driven plate with the clutch pilot aligner.
@ Clutch pilot aligner
@ Clutch pressure plate assembly
(® Driven plate

6A3-25-3.tif

15. Engine Control Wire
16. Engine Control Lever Assembly
17. Oil Pipe

6A3-25-4.tif

18. Injection Pump Assembly

1) Remove the injection pump bracket bolts and the
injection pump rear bracket bolts.

2) Then remove the injection pump assembly.

6A3-25-5.tif



6A3 — 30 ENGINE

6A3-26-1.tif

Washer Flex

- 5 Flywhee! plate
S?ap Crank Washer
ring shaft Bolt
Pilot =
bearing " Sleeve

(AIT)

6A3-26-2 tif

Oil seal

Slinger

Felt

6A3-26-3.tif

6A3-26-4.tif

19.

20.

23.

Flywheel (M/T)

1) Use the crankshaft stopper to prevent the crankshaft
from turning.

Crankshaft Stopper: 5-8840-2230-0

2) Loosen the flywheel bolts in numerical order a little at a
time as shown in the illustration.

3) Remove the flywheel stopper and the flywheel
assembly.

For the A/T vehicle, after loosening the flywheel fixing bolt,
remove the washer, the flexible plate, the flywheel and the
sleeve in this order.

Crankshaft Rear Oil Seal
CAUTION:

Be careful not to damage the crankshaft oil seal
contact surface during the removal procedure.

. Crankshaft Rear Slinger

Use the slinger puller to pull out the slinger.
Slinger Puller: 5-8840-2360-0

. Spacer Rubber (NKR model only)

(For the 4WD model vehicle, remove the stiffener before
removing the spacer rubber.)

Oil Pan
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6A3-27-1.tif

6A3-27-2.tif
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24. Power Steering Pump Idle Gear Cover
25. Power Steering Pump Idle Gear

26. Flywheel Housing
NOTE:

Be careful not to fail to remove the bolts shown in the
illustration.

27. ldle Gear A
28. Idle Gear B
29. Idle Gear B shaft

INSPECTION

Idle Gear Backlash Measurement

1) Set a dial indicator to the timing gear to be measured.
Hold both the gear to be checked and the adjoining
gear stationary.

2) Move the gear to be checked right and left as far as
possible. Take the dial indicator reading.

Timing Gear Backlash Gear to Gear mm (in)
Standard Limit
0.10 ~0.17
(0.0039 ~ 0.0067) 0.30 (0.012)
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Idler Gear End Play Measurement
Insert a feeler gauge between the idler

gear and the thrust

collar to measure the gap and determine the idler gear end

play.

If the measured value exceeds the specified limit, the

thrust collar must be replaced.

Idler Gear End Play mm (in)
Standard Limit
0.058 - 0.115 0.2 (0.008)

(0.002 - 0.005)

Idler Gear Shaft Outside Diameter

Use a micrometer to measure the idler
diameter.

gear shaft outside

If the measured value is less than the specified limit, the

idler gear must be replaced.
Idler Gear Shaft Outside Diameter

mm (in)

Standard

Limit

29.959 - 29.980
(1.1795 - 1.1803)

29.80 (1.1732)

Idler Gear Inside Diameter

Use an inside dial indicator or an inside micrometer to

measure the idler gear inside diameter.

Idler Gear Inside diameter mm (in)
Standard Limit
30.000 - 30.021 30.100
(1.1811 - 1.1819) (1.1850)

If the clearance between the idler gear
diameter and the idler gear inside diam
limit, the idler gear must be replaced.

shaft outside
eter exceeds the

Idler Gear Shaft and Idler Gear clearance mm (in)
Standard Limit
0.020 - 0.062 0.200
(0.0008 - 0.0024) (0.0079)

INSTALLATION

29. Idler Gear B Shaft
Idle Gear B Shaft Bolt Torque

Nem (kgem/Ibeft)

31 (3.2/23)

Apply the engine oil to the idle gear shaft after installation.
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28. Idle Gear B

The face of the idle gear B with longer boss should be
positioned toward the rear side shown in the illustration.

Idle Gear B Bolt Torque Nem (kgem/Ibsft)
110 (11.2/81)

6A3-29-1.tif

27. Idle Gear A
1) Turn the crankshaft clockwise so that the engagement
mark of the crankshaft gear faces to the shaft center of
the idle gear A and the No.1 cylinder piston comes to
the top dead center.
|E| 2) Align the crankshaft gear with the engagement mark of
the idle gear and install the idle gear A.

Idle Gear A Bolt Torque Nem (kgem/Ibeft)
133 (13.6/98)

Alignment mark position for Camshaft gear

each gear

Idle gear B

Power steering
pump gear

Power steering

\
Oil pump drive gear Crankshaft gear pump idle gear

6A3-29-3.tif

26. Flywheel Housing
@ 1) Carefully wipe any foreign material from the cylinder
body rear face.
2) Apply the recommended liquid gasket (Three Bond
1207C) or its equivalent to the shaded areas shown in
the illustration.

A .
VOISO
R0

6A3-29-4.tif
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6A3-30-1.tif

6A3-30-2.tif

6A3-30-3.tif

6A3-30-4.tif
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3) Align the cylinder body knock pins with the flywheel
housing knock pin holes.

4) Tighten the flywheel housing bolts to the specified
torque shown in the illustration.

Flywheel Housing Bolt Torque Nem (kgem/Ibeft)
0: 96 (9.8/71)
* 48 (4.9/35)
O: 94 (9.6/69)
m: 25 (2.6/19)
A 76 (7.7/56)
A 48 (4.9/35)

» Tighten the bolts marked with " A" or "**" from the
injection pump side, and those with " A" from the
cylinder body side.

Flywheel Housing Bolt Torque Nem (kgem/Ibsft)
® : 96 (9.8/71)

25. Power Steering Pump Idle Gear
1) Apply the engine oil to the idle gear shaft.
2) Install the idle gear shaft @ with the idle gear @ to the
cylinder body A portion as shown in the illustration.
Idle Gear Shaft Bolt Torque Nem (kgem/Ibsft)

135 (13.6/98)

24. Power steering Pump Idle Gear Cover
Install the gear cover with the O-ring.
Gear Cover Bolt Torque Nem (kgem/Ibeft)

19 (1.9/14)
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URRRY
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23.
22.

21.
20.
19.

18.

17.

16.

15.

14,

Oil Pan

Spacer Rubber (NKR model only)

Above works refer to “OIL PAN” section in this manual.
Crankshaft Rear Slinger

Crankshaft Rear Oil Seal

Flywheel (M/T)

Above works refer to “CRANKSHAFT REAR OIL SEAL”
section in this manual.

Injection Pump Assembly

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

Oil Pipe
Qil Pipe Joint Bolt Torque Nem (kgem/Ibeft)
17 (1.7/12)

Engine Control Lever Assembly
Engine Control Lever bolt Torque Nem (kgem/Ib-ft)

24 (2.4/17)

Engine Control Wire

Driven Plate

Use the clutch pilot aligner to install the driven plate.
Clutch Pilot Aligner: 5-8840-2240-0

@® Clutch pilot aligner.

@ Clutch pressure plate assembly.

® Driven plate
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Knock pin

Knock pin

6A3-32-1.tif
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13.

12.

11.

oo N oo

Clutch Pressure Plate Assembly

1) Align the clutch pressure plate with the flywheel knock
pin.

2) Tighten the pressure plate bolts to the specified torque
in numerical order.

Clutch Pressure Plate Bolt Torque Nem (kgem/Ibsft)

40 (4.1/30)

Cylinder Head Gasket

Above works refer to “CYLINDER HEAD GASKET” section
in this manual.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD GASKET” section
in this manual.

. Camshaft Bearing Lower

Camshaft Assembly
Camshaft Bearing Upper
Camshaft Bearing Cap
Valve Cap

Rocker Arm Shaft Assembly

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.

Head Cover Gasket
Cylinder Head Cover

Above works refer to “CYLINDER HEAD COVER” section
in this manual.

Nozzle Cover
Engine Assembly

Above works refer to “ENGINE ASSEMBLY” section in this
manual.
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VALVE GUIDE SEAL & VALVE SPRING
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Removal steps

1. Nozzle cover 12. Camshaft bearing upper
2. Leak off pipe 13. Camshaft assembly
3. Injection pipe 14. Camshaft bearing lower
4. Glow plug connector 15. Cotter collar
5. Glow plug 16. Spring upper seat
6. Injection nozzle holder assembly 17. Valve spring
7. Cylinder head cover 18. Valve guide seal
8. Cylinder head cover gasket
9. Rocker arm shaft assembly Installation steps
10. Valve cap To install, follow the removal steps in
11. Camshaft bearing cap the reverse order.

6A3-33-1.tif
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REMOVAL

Preparation
« Disconnect battery ground cable.
o Tilt the cab.

1. Nozzle Cover

2. Leak Off Pipe

3. Injection Pipe
» Loosen the injection pipe sleeve nuts @.
Do not apply excessive force to the injection pipes ®.
» Loosen the injection pipes clips ®.
Remove the injection pipe assembly.
Plug the delivery valve holder @ ports and nozzle

holder @ ports with caps to prevent the entry of foreign
material.

6A3-34-1.tif

4. Glow Plug Connector
5. Glow Plug
6. Injection Nozzle Holder Assembly

Mark the nozzle holder assembilies fitting positions by
tagging each nozzle holder assembly with the cylinder
number from which it was removed.

7. Cylinder Head Cover
8. Cylinder Head Cover Gasket

6A3-34-2.tif

9. Rocker Arm Shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

10. Valve Cap

11. Camshaft Bearing Cap
12. Camshaft Bearing Upper
13. Camshaft Assembly

14. Camshaft Bearing Lower

e If the camshaft bearings are to be reinstalled, mark
their fitting positions by tagging each bearing with the
cylinder number from which it was removed.

6A3-34-3.tif
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15. Cotter Collar
16. Spring Upper Seat
17. Valve Spring

« Apply compressed air to cylinder from the glow plug
hole to hold the valve in place.

« Using special tool, compress valve spring and remove
cotter collar.

Valve Spring Compressor: 5-8840-2228-0

18. Valve Guide Seal

[*¢] INSTALLATION

18. Valve Guide Seal

« Apply a coat of engine oil to the valve guide seal inner
face.

e Use a valve guide seal installer to install the valve
guide seal to the valve guide

Valve Guide Seal Installer: 8-9439-6815-0

17. Valve Spring

|E| Install the valve spring with its fine pitched (or painted) end
side down.

16. Spring Upper Seat

15. Cotter Collar
1) Use the valve spring compressor to push the valve
spring into position.
Valve Spring Compressor: 5-8840-2228-0
2) Install the cotter collar to the valve stem.

3) Set the cotter collar by tapping around the head of the
collar with a rubber hammer.

14. Camshaft Bearing Lower
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6A3-36-1.tif
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13.
12.
11.
10.

Camshaft Assembly
Camshaft Bearing Upper
Camshaft Bearing Cap
Valve Cap

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.

Rocker Arm shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

Cylinder Head Cover Gasket
Cylinder Head Cover

Above works refer to “CYLINDER HEAD COVER” section
in this manual.

Injection Nozzle Holder Assembly

Tighten the nozzle holder flange nuts to the specified
torque in the numerical order shown in the illustration.

Nozzle Holder Flange Nut Torque Nem (kgem/Ib-ft)
19 (1.9/14)

Glow Plug

Glow Plug Torque Nem (kgem/Ibft)
23 (2.3/17)

Glow Plug Connector

Injection Pipe
Leak Off Pipe

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

Nozzle Cover

» Connect the negative battery cable

* Lower the cab

» Start engine and check for fuel leakage carefully.
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ROCKER ARM SHAFT ASSEMBLY

Removal steps
1. Nozzle cover
2. Cylinder head cover
3. Cylinder head cover gasket
4. Rocker arm shaft assembly

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-37-2.tif

REMOVAL

Preparation

Disconnect battery ground cable.
Tilt the cab.

Nozzle Cover

Cylinder Head Cover

N

6A3-37-1.tif

Cylinder Head Cover Gasket

Rocker Arm Shaft Assembly
1) Loosen the rocker arm shaft bracket nuts and bolts in

2)

numerical order a little at a time and remove the rocker
arm shaft assembly with the camshaft brackets.

Leave the ® indicated bolt unremoved on this
occasion, since it is the rocker arm fixing bolt.
CAUTION:

Failure to loosen the rocker arm shaft bracket nuts and
bolts in numerical order a little at a time will adversely
affect the rocker arm shaft.
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Mounting rubber

Stud Nut

Bolt

Gasket ~ E

Head cover

6A3-38-4.tif

INSTALLATION

4,

2.

Rocker Arm Shaft Assembly

1) Slightly loosen the bolts marked with the arrow in the
illustration.

2) Loosen the rocker arm adjust screws and apply engine
oil to the rocker arm roller portions.

3) Install the rocker arm assembly on the cylinder head.

4) Tighten the rocker arm shaft breaker nuts and bolts to
the specified torque in numerical order a little at a time
as shown in the illustration.

Rocker Arm Shaft Bracket Nut and

Bolt Torque Nem (kgem/Ib-ft)
* Nut 27 (2.8/20)
m Bolt 56 (5.7/41)
O Bolt 27 (2.8/20)

5) Apply engine oil to the threaded portion of the nuts
marked with “*” and the bolts with “®@” shown in the
illustration left, and then tighten them to the specified
torque.

Adjust the valve clearance.

Valve Clearance mm (in)

At cold 0.4 (0.016)

Above works refer to “SERVICING” VALVE CLEARANCE
ADJUSTMENT" previously section in this manual.

Cylinder Head Cover Gasket
Install the gasket to the cylinder head cover.

Cylinder Head Cover
1) Install the cylinder head cover.

2) Tighten the cylinder head cover nuts and bolts to the
specified torque in the numerical order shown in the
illustration.

Cylinder Head Cover Nut and

Bolt Torque m (kgem/Ib-ft)

18 (1.8/13)

Nozzle Cover

» Connect the battery ground cable.

* Lower the cab.

» Start the engine and check for the oil leakage carefully.



ENGINE 6A3 -43

CAMSHAFT ASSEMBLY

Removal steps
. Nozzle cover
. Cylinder head cover
. Cylinder head cover gasket
. Rocker arm shaft assembly
. Valve cap
Camshaft bearing cap
. Camshaft bearing upper
. Camshaft assembly
. Camshaft bearing lower

OCONOONAEWN=

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-39-1.tif

REMOVAL

Preparation
< Disconnect battery ground cable.
e Tilt the cab.

1. Nozzle Cover

Cylinder Head Cover

3. Cylinder Head Cover Gasket

N
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Rocker Arm Shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

Valve Cap

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly
Camshaft Bearing Lower

e If the camshaft bearings are to be reinstalled, mark
their fitting positions by tagging each bearing with the
cylinder number from which it was removed.

INSTALLATION

Camshaft Bearing Lower
Camshaft Assembly

1) Turn the crankshaft in the direction of normal rotation
until the timing mark on the crankshaft damper pulley is
aligned with the TDC notched line.

2) Apply engine oil to the camshatft journal and the
camshaft bearing surfaces before installation.

3) Carefully align the camshaft gear “I” mark and the
cylinder head upper face shown in the illustration.

Camshaft Bearing Upper
Camshaft Bearing Cap

« Install the bearing caps with the bearing cap head mark
(arrow) facing forward.

< Apply a coat of engine oil to the bearing cap bolt and
stud threads.

e Tighten the bearing cap bolts and studs to the specified
torque.

Camshaft Bearing Cap Nut and
Bolt Torque Nem (kgem/Ibeft)

27 (2.8/20)
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Valve Cap

1. Apply engine oil to the inside of the valve caps and
install them to the valve stem end.

CAUTION:

Take sufficient care not to let the valve caps fall into
the gear.

Rocker Arm Shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

Cylinder Head Cover Gasket
Cylinder Head Cover

Above works refer to “CYLINDER HEAD COVER” section
in this manual.

Nozzle Cover

» Connect the battery ground cable.

* Lower the cab.

» Start engine and check for oil leakage carefully.
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CYLINDER HEAD
(Engine right side)
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Removal steps
1. Front exhaust pipe
2. A/C compressor drive belt
(If equipped with A/C)
3. A/C compressor
(If equipped with A/C)

Installation steps
To install, follow the removal
steps in the reverse order.

REMOVAL

Preparation

Disconnect battery ground cable
Tilt the cab.

Drain coolant

1. Front Exhaust Pipe

2. Air Conditioning (A/C) Compressor Drive Belt (If
equipped with A/C)

3. A/C Compressor (If equipped with A/C)

1) Disconnect magnetic clutch harness connector.

6A3-42-1.tif

2) Dismount the compressor together with the hoses from
the A/C compressor bracket, and fasten it with a wire to

the appropriate location.
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(Engine left side)
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Removal steps
. Intake air duct
. Vacuum hose

. Nozzle cover

. Leak off pipe

. Fuel pipe

. Fuel filter and bracket
. Water bypass hose

. PVC hose

. Injection pipe

. Engine harness

. Oil level guide tube

20 WOONOUTAEWN =

_

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-43-1.tif



6A3 — 48 ENGINE

REMOVAL

1. Intake Air Duct

1) Remove the clips at the connections with the inlet
cover and with the air cleaner.

2) Remove the intake air duct with the connecting hoses
attached.

Vacuum Hose

Nozzle Cover

Leak Off Pipe

Fuel Pipe

Fuel filter & Bracket

Water Bypass Hose

Positive Crankcase Ventilation (PCV) Hose

Fuel filter

© N AN
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9. Injection Pipe

1) Loosen the injection pipe sleeve nuts @.
Do not apply excessive force to the injection pipes ®.

2) Loosen the injection pipes clips ®.

3) Remove the injection pipe assembly.
Plug the delivery valve holder @ ports and nozzle
holder @ ports with caps to prevent the entry of foreign
material.

6A3-44-2 tif

10. Engine Harness
Disconnect thermometer unit, thermo switch, tachometer
sensor and glow plug harness connectors an separate
harness from clips.

arness

6A3-44-3.tif
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11. Oil Level Gauge Guide Tube

Remove the guide tube fixing bolt and pull out the guide
tube.

Removal steps
1. Radiator upper hose
2. Coolant reserve tank
hose/Bypass hose
3. Cylinder head cover
4. Cylinder head cover gasket
5. Glow plug connector
6. Injection nozzle holder assembly
7. Rocker arm shaft assembly
8. Valve cap
9. Camshaft bearing cap
10. Camshaft bearing upper
11. Camshaft assembly
12. Camshaft bearing lower
13. Cylinder head assembly
14. Cylinder head gasket

Installation steps
To install, follow the removal steps
in the reverse order.

6A3-45-2.tif

REMOVAL

Radiator Upper Hose

Coolant Reserve Tank Hose/Bypass Hose
Cylinder Head Cover

Cylinder Head Cover Gasket

A wdhPE
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13.

14.

Glow Plug Connector
Injection Nozzle Holder Assembly

Mark the nozzle holder assembilies fitting positions by
tagging each nozzle holder assembly with the cylinder
number from which it was removed.

Rocker Arm Shaft Assembly
Valve Cap

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly
Camshaft Bearing Lower

Above works refer to “ROCKER ARM SHAFT ASSEMBLY
AND CAMSHAFT ASSEMBLY” section in this manual.

Cylinder Head Assembly

Loosen the cylinder head bolts in numerical order a little at
atime.

CAUTION:

Failure to loosen the cylinder head bolts in numerical
order a little at a time will adversely affect the cylinder
head lower surface.

Cylinder Head Gasket
CAUTION:
Do not reuse the cylinder head gasket.

INSTALLATION

14.

Cylinder Head Gasket

1) When any of the cylinder block, crankshaft, crankshaft
bearing, connecting rod, connecting rod bearing, and
piston is replaced with a new one, cylinder head gasket
thickness ahold be determined newly.

When replacing the cylinder head gasket alone without
replacing any of the parts mentioned in 1) above, the
gasket to be used should be the same grade as the
one used before.

Correct cylinder head gasket thickness is important.
Installing the wrong thickness gasket can result in
greatly reduced engine performance.

There are three cylinder head gaskets available.

2)

3)

4)
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6A3-47-1.tif

Point G1

6A3-47-2.tif
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Piston Head Projection Measurement

2

e Select a cylinder head gasket.

« Clean thoroughly the top faces of the piston head and
the cylinder body.

e Use the dial gauge to measure the piston head
projection. Take measurements at two location for
each cylinder.

« The measurement points of the piston head and the
reference point of the cylinder body are shown in the
illustration left.

Measurement points : Points G1 and G2 of the piston head

Reference point : Point R on the top face of the

cylinder body

NOTE:

Note that there are three types of a cylinder head

gasket available as below, according to the piston

projection.

e For each cylinder, calculate the average value (Ti) of
the piston projection.

¢ Find the maximum value (Timax) of the average of
each cylinder.

« Based on the Timax obtained, select a gasket of the
appropriate grade.

4HF1/4HF1-2/4HG1-T

Cylinder Head Gasket Selection mm (in)
Gasket Grade Ti max Gasket Thickness

(Reference)
0.579 - 0.659

A O | (0.0228-00259) | 7000669
0.659 - 0.739

B O | (0.0250- 00201y | -7 (0:0689)
0.739 - 0.819

C O | (0.0291-0.0322) | 180 (00708)

4HE1-T/4HE1-TC

Cylinder Head Gasket Selection mm (in)
Gasket Grade Ti max Gasket Thickness
(Reference)
0.529 - 0.609
A O | (0.0208-00240) | 17000669
0.609 - 0.679
B O™ | (00240-00267) | L75(0-0689)
0.679 - 0.759
c o (0.0267 - 0.0300) | 180 (0.0708)
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5) Apply a 3mm (0.1 inch) bead or recommended liquid
gasket (Three Bond 1207C) or its equivalent to the
shaded areas shown in the illustration.

6) Install the cylinder head gasket with its “PART
NUMBER” mark facing up and toward the left of the
engine.

CAUTION:

Do not reuse the cylinder head gasket.

13. Cylinder Head Assembly

1) Align the cylinder body dowels and the cylinder head
dowel holes.

2) Carefully place the cylinder head on the cylinder head
gasket.

3) Apply a coat of molybdenum disulfide grease to the
M14 cylinder head bolt threads and setting faces and
apply a coat of engine oil to the M10 cylinder head bolt
threads and setting faces.

4) Use the angular tightening method to tighten the bolts
(M14) to the specified torque in three steps following
the numerical order shown in the illustration.

Cylinder Head Bolt Torque

(M14) (® ~ @) Nem (kgem/Ibsft)

1st Step 2nd Step 3rd Step

98 (10/72) 147 (15/108) 30° - 60°

5) Tighten the cylinder head to the flywheel housing bolts
(M10) to the specified torque.
Cylinder Head Bolt Torque

(M10) (19 ~ 20) Nem (kgem/Ibeft)

38 (3.9/28)




ENGINE 6A3 -53
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12. Camshaft Bearing Lower
11. Camshaft Assembly

10. Camshaft Bearing Upper
9. Camshaft Bearing Cap
8. Valve Cap

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.

7. Rocker Arm Shaft Assembly
Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

6. Injection Nozzle Holder Assembly

Tighten the nozzle holder flange nuts to the specified
torque in the numerical order shown in the illustration.

Nozzle Holder Flange Nut Torque Nem (kgem/Ibeft)
19 (1.9/14)

5. Glow Plug Connector
4. Head Cover Gasket

Install the gasket to the cylinder head cover.
3. Cylinder Head Cover

Above works refer to “CYLINDER HEAD COVER” section
in this manual.

2. Coolant Reserve Tank Hose/Bypass Hose
1. Radiator Upper Hose

[+¢] INSTALLATION
(Engine left side)

11. Oil Level Gauge Guide Tube

1) Install the O-rings to the guide tube lower portion and
insert the guide tube completely to the cylinder body.

2) Tighten the guide tube bolt to the specified torque.
Guide Tube Bolt Torque Nem (kgem/Ibein)

13 (1.3/113)

10. Engine Harness
Connect thermometer unit, thermo switch, tachometer
sensor and glow plug harness connector and fasten the
engine harness with clips.
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6A3-50-1.tif

6A3-50-2.tif
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Fuel Injection Pipe Assembly

Above works refer to “INJECTION PUMP ASSEMBLY”

section in this manual.

Positive Crankcase Ventilation (PCV) Hose

Water Bypass Hose
Fuel Filter & Bracket
Fuel Filter Bracket Torque

Nem (kgem/Ibsft)

34 (3.5/25)

Fuel Pipe

Do not apply excessive force to the fuel pipe.

Fuel Pipe Joint Bolt @ Torque

Nem (kgem/Ibsft)

41 (4.2/30)

Fuel Pipe Joint Bolt @ Torque

Nem (kgem/Ibeft)

23 (2.3/17)

Clip Screw Torque

Nem (kgem/Ibein)

4 (0.4/35)

Leak Off Pipe
Leak-off Pipe Joint Bolt Torque

Nem (Kgem/Ibein)

13 (1.3/113)

Nozzle Cover
Vacuum Hose
Intake Air Duct
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Belt deflection
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INSTALLATION
(Engine right side)

3.

Air Conditioning (A/C) Compressor (If equipped with
A/IC)

Tighten fixing bolts to the specified torque.
A/C Compressor Bolt Torque Nem (kgem/Ibeft)

48 (4.9/35)

Note:

When tightening the compressor fixing bolts, tighten
first the 2 bolts on the rear side, and then the
remaining 2 on the front side.

A/C Compressor Drive Belt (If equipped with A/C)

1) Install drive belt adjust belt tension by adjusting bolt
and tighten locking nut to the specified torque.

2) Depress the drive belt mid-portion with a 10kg
(22Ib/98N) force.

Drive Belt Deflection mm (in)

16 - 20 (0.63 - 0.79)... New belt
18 - 22 (0.71 - 0.87)... Reuse belt

Locking Nut Torque Nem (kgem/Ibsft)
27 (2.8/20)

Front Exhaust Pipe

Exhaust Manifold Side Torque Nem (kgem/Ibsft)
67 (6.8/49)

Exhaust Brake Side Nem (kgem/Ibeft)
17 (1.7/12)

e Connect the negative battery cable.
¢ Lower the cab.

e Start engine and check for oil, fuel and water leakage
care fully.
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CIRCUMFERENCE PARTS OF CYLINDER HEAD

4HE1-TC steps in the reverse order.

Removal steps
1. Inlet cover/Inlet case
2. A/C compressor bracket
(If equipped with A/C)
3. Heat protector
4. Exhaust manifold
5. Exhaust gasket
6. Water outlet pipe
7. Thermostat
8. Idle gear C cover
9. Idle gear C
10. Glow plug
11. Fuel filter bracket
12. Engine hanger
13. Turbocharger

Installation steps
To install, follow the removal

6A3-52-1.tif

REMOVAL

Preparation

Disconnect battery ground cable
Tilt the cab
Drain coolant

Remove each part from the cylinder head assembly.
For details, refer to the “CYLINDER HEAD” in this
section.
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1. Inlet Cover/inlet Case

Air Conditioning (A/C) Compressor Bracket (If
equipped with A/C)

Heat Protector

Exhaust Manifold

Exhaust Gasket

Water Outlet Pipe

Thermostat

N

Nooapo

901LV057 tif

J,,—._————-' 8. Idle Gear C Cover
P Tap the outside of the sealing cup with a screwdriver to
- deform one end of it and draw it out with pliers.
‘ 9. Idle GearC
Screwdriver 10. Glow PIuQ
s
ANS

6A3-53-2 tif

11. Fuel Filter Bracket
12. Engine Hanger

Cylinderhead Left rear side

INSTALLATION

12. Engine Hanger
11. Fuel Filter Bracket
Fuel Filter Bracket Bolt Torque Nem (kgem/lb+ft)

104 (10.6/77)

10. Glow Plug
Glow Plug Torque Nem (kgem/Ib-ft)

23 (2.3/17)




6A3 — 58 ENGINE
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Projection
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Idle Gear C

1) Apply engine oil to the idle gear shaft, bushing and idle
gear before installation.

2) Install the idle gear with the boss side facing to the
camshaft as shown in the illustration.

Idle Gear C Bolt Torque
95 (9.7/70)

Nem (kgem/Ibeft)

Idle Gear C Cover

1) Apply the recommended liquid gasket (LOCTITE 262)
or its equivalent to the outside of the sealing cup and
install it to the cylinder head.

2) Use the sealing cup installer and a hammer to drive the
sealing cup into position from the cylinder head side as
shown in the illustration.

Sealing Cup Installer: 5-8840-2222-0

Thermostat

Install the gaskets to the thermostat and install them to the
cylinder head as shown in the illustration.

6. Water Outlet Pipe

Water Outlet Pipe Bolt Torque
24 (2.4/17)

Nem (kgem/Ibeft)

5. Exhaust Gasket

Insert the gasket into the stud provided to the cylinder head
(with the projection of the gasket on this side).
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4. Exhaust Manifold
1. Install exhaust manifold gaskets @, exhaust manifold
@, distance pieces @, dish washers ® and nuts @ to
the stud bolts shown in the illustration.

2. Tighten the nuts to the specified torque in the
numerical order shown in the illustration.

Exhaust Manifold Nut Torque Nem (kgem/Ibeft)
34 (3.5/25)

3. Heat Protector

Heat Protector Bolt Torque Nem (kgem/Ibein)
10 (1.0/87)

2. Air Conditioning (A/C) Compressor Bracket
(If equipped with A/C)

Tighten fixing bolts to the specified torque.
A/C Compressor Bracket
Bolt Torque Nem (kgem/Ibsft)

48 (4.9/35)
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1. Inlet Cover/Inlet Case

Groove 1) Apply 2mm-3mm (0.16-0.20 in) bead of the
recommended liquid gasket (Three Bond 1207C)or its

equivalent on the groove of the inlet case fitting
surfaces shown in the illustration.

» Clean the inlet case fitting surface of the cylinder head.
2) Install the inlet case to the cylinder head.

» Install the inlet case within 7 minutes after application
of liquid gasket.

«  Attach harness clips (O, ® and @) and tighten the
inlet cover bolts and nuts to the specified torque in the
numerical order shown in the illustration.

* % marks are located on nut positions.
Inlet Cover Bolt and Nut Torque Nem (kgem/Ib-ft)

13 (1.3/9)

® ®
Inlet cover —————— Mounting
Bolt  rubber Refer to “CYLINDER HEAD?” in this section, install the
remaining parts.

6A3-56-1.tif

®
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OIL FILTER ASSEMBLY

Removal steps
1. Oil pipe
2. Oil pressure switch
3. Oil filter
4. O-ring

Installation steps
To install, follow the removal
teps in the reverse order.

6A3-57-1.tif

+
¥

[«+] REMOVAL

Preparation
» Disconnect battery ground cable.

» Place a receptacle beneath the oil filter to contain the
drained oil.

Oil Pipe

Oil Pressure Switch
Oil Filter

O-ring

PoOobd-=

1. Check the partial filter orifice for any clogging.

2. Send air into the arrow-marked hole in the illustration,
—F and check to see if the air blows out from the small
Center sleeve holes in the center sleeve.

N0 O INSPECTION
@ (Q Oil Filter Cover

6A3-57-2.tif

INSTALLATION

4. O-Ring

Apply a coat of engine oil to the O-rings and install them to
the cylinder body.

6A3-57-3.tif
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3. Oil Filter
Qil Filter Cover Bolt Torque Nem (kgem/Ibft)
48 (4.9/35)
B6A3-58-1.tif
2. QOil Pressure Switch
1) Apply the recommended liquid gasket (LOCTITE 262)
O @ or its equivalent to at least 2-3 of the oil pressure
O switch threaded areas.
@) 2) Install the oil pressure switch to the oil filter cover.
O O Oil Pressure Switch Torque Nem (kgem/Ib+in)
13 (1.3/113)
1. Oil Pipe
6A3-58-2.41 Oil Pipe Joint Bolt Torque Nem (kgem/Ibeft)

17 (1.7/12)

» Connect battery ground cable.
» Start engine and check for oil leakage carefully.
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OIL FILTER CARTRIDGE

Removal steps
1. Oil filter cartridge

Installation steps
To install, follow the removal
steps in the reverse order.

6A3-59-2.tif

6A3-59-3.tif

6A3-59-1.tif

REMOVAL

Preparation
< Disconnect battery ground cable.

« Place a receptacle beneath the oil filter to contain the
drained oil.

1. Oil Filter Cartridge
Use an oll filter wrench to remove the oil filter cartridge.
Oil Filter Wrench: 1-8522-1097-0
5-8840-2094-0 (4WD model)

[+¢] INSTALLATION

1. Oil Filter Cartridge
1) Clean the oil filter fitting face.
2) Apply a light coat of engine oil to the O-ring.

3) Turn in the new oil filter until the filter O-ring is fitted
against the sealing face.

4) Use an oil filter wrench to install the new oil filter
cartridge.

Oil Filter Wrench: 1-8522-1097-0
5-8840-2094-0 (4WD model)
Nem (kgem/Ibeft)

i

2] &l

64 (6.5/47)
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OIL COOLER
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Removal steps

Radiator lower hose

Heater pipe
Oil cooler assembly

Water suction pipe
O-ring

Heater hose

21
22
23
24
25

Injection pump rubber space

Injection pump assembly
A/C drive belt

Leak off pipe

Fuel pipe

PCV hose

Water bypass hose
Injection pipe

— -

Installation steps

—

Oil pipe

To install, follow the removal
steps in the reverse order.

Fuel return hose

(If equipped with A/C)
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REMOVAL

Preparation

+ Disconnect the battery ground cable
» Drain coolant

1. Vacuum Hose
Oil Level Guide Tube

Remove the guide tube fixing bolt and pull out the guide
tube.

3. Intake Air Duct

4. Engine Stop Cable

Loosen the locking nut at the bracket and disconnect
engine stop cable from injection pump stop lever.

6A3-62-1.tif

5. Accelerator Control Cable

Loosen the locking nut at the bracket and disconnect
accelerator control cable from injection pump control lever.

6A3-62-2.tif

For 4HE1-TC

6A3-62-3.tif

Y % 6. Engine Control Cable
@ ' X A 7. Engine Control Lever Assembly
]m—” 8. Oil Pipe
= 9. Fuel Return Hose
T é:\_‘}: — 10. Fuel Feed Hose
/0 1 ) Disconnect fuel hose from injection pump side and take
=) AL care not to spill and enter dust.

\ ] ( ' o 11. Nozzle Cover
(@)

6A3-62-4.tif
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For 4HE1-TC

6A3-63-1.tif

6A3-63-2.tif

6A3-63-3.tif

4HE1-TC

050LX031.tif

12.
13.
14.
15.
16.
17.

18.
19.
20.

21.
22.

23.
24.

25.

26.

Leak Off Pipe

Fuel Pipe

Positive Crankcase Ventilation (PCV) Hose
Water Bypass Hose

Injection Pipe

Injection Pump Assembly

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

Injection Pump Rubber Spacer (for 4HF1/4HG1T/4AHE1-T)
Air Conditioning (A/C) Drive Belt (If equipped with A/C)
Idle Pulley Bracket (If equipped with A/C)

After removal of the A/C drive belt, remove the 3 bracket
fixing bolts. Then, remove the bracket with the tensioner
and the idler attached.

Heater Hose
Radiator Lower Hose

Heater Pipe
Water Suction Pipe

Oil Cooler Assembly
1) Remove the oil cooler bolts.

2) Install a oil cooler fixing bolt to the oil cooler replace
hole as shown in the illustration, and tighten the bolt
alternately a little at a time.

O-Ring
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[+] DISASSEMBLY
(Oil Cooler Assembly)

1. Element fixing bolts
2. Element
3. O-Ring

REASSEMBLY

3. O-Ring

Apply a coat of engine oil to the O-rings and install the O-
rings the oil cooler.

2.
1.

Element

Element fixing bolts
Nem (kgem/Ibsft)

20 (2.0/14)

[*¢] INSTALLATION

26. O-Ring
25. QOil Cooler Assembly

1) Apply 2mm-3mm (0.08-0.1 in) bead of the
recommended liquid gasket (Three Bond 1207C) or its
equivalent on the oil cooler fitting surface.

2) Apply a coat of engine oil to the O-rings (2 pieces) and
install the O-rings to the oil cooler.

NOTE:

Take care that the O-ring is not smeared with liquid

gasket.

< Install the oil cooler within 7 minutes after application of
liquid gasket.

e For the dislocation of liquid gasket, refer to the
illustration.

3) Tighten the oil cooler bolts and nut to the specified
torque a little at a time in the sequence shown in the
illustration.

Oil Cooler Bolt and Nut Torque Nem (kgem/Ibsft)

24 (2.4/17)

24. Water Suction Pipe
1) Apply 2mm-3mm bead of the recommended liquid
gasket (Three Bond 1207C) or its equivalent on the
groove of the water suction pipe fitting surface.
2) Install the water suction pipe to the oil cooler.
e For the dislocation of liquid gasket, refer to the
illustration.
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6A3-65-1.tif

4HF1-2
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6A3-65-3.tif
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Water Suction Pipe Bolt Torque Nem (kgem/Ibsft)
24 (2.4/17)

NOTE:

Install the water suction pipe immediately after the
installation of the oil cooler.

23. Heater Pipe

1) Install the O-ring to the heater pipe.
2) Install the heater pipe to the oil cooler.
Heater Pipe Bolt Torque Nem (kgem/Ibsft)

24 (2.4/17)

22. Radiator Lower Hose
21. Heater Hose

20. Idle Pulley Bracket (If equipped with A/C)

Idle Pulley Bracket Bolt Torque Nem (kgem/lbeft)
48 (4.9/35)
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Belt deflection
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19. Air Conditioning (A/C) Drive Belt (If equipped with A/C)

* Install drive belt adjust belt tension by adjusting bolt
and tighten locking nut to the specified torque.

« Depress the drive belt mid-portion with a 10kg
(22Ib/98N) force.

Drive Bolt Deflection mm (in)

16 - 20 (0.63 - 0.79) ... New belt
18 - 22 (0.71 - 0.87) ... Reuse belt

Locking Nut Torque Nem (kgem/Ibeft)
27 (2.8/20)

18. Injection Pump Rubber Spacer (4HF1/4AHG1T/4HE1-T)
17. Injection Pump Assembly

16. Injection Pipe

15. Water Bypass Hose

14. Positive Crankcase Ventilation (PCV) Hose
13. Fuel Pipe

12. Leak Off Pipe

11. Nozzle Cover

10. Fuel Feed Hose

9. Fuel Return Hose

Air Bleeding

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

8. Oil Pipe
Engine Control Lever Assembly
Engine Control Lever Bolt Torque Nem (kgem/Ibsft)

24 (2.4/17)

6. Engine Control Cable
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5. Accelerator Control Cable

1) Check to see if the idling control knob is turned to the
utmost limit to the left.

2) Install the end tip of the cable to the engine control
lever.

3) With the outer cable pulled toward the front of the
vehicle, provide the engine control wire and the inner
cable with the appropriate play. Then, fasten the clamp
with a nut.

4) Check to see if the control lever of the injection pump is

sASET-Ll set at the idling position (with the lever attached to the

For 4HE1-TC stopper bolt).

6A3-67-2.tif

4. Engine Stop Cable
1) Install the end tip of the cable to the engine stop lever.

2) Pull the cable toward the rear of the vehicle, and fasten
the clamp with a nut at the position where the lever
stops.

6A3-67-3.tif

Intake Air Duct
Oil Level Gauge Guide Tube

1) Install the O-rings to the guide tube lower portion and
insert the guide tube completely to the cylinder body.

2) Tighten the guide tube bolt to the specified torque.
Guide Tube Bolt Torque Nem (kgem/lbein)

13 (1.3/113)

6A3-67-5.tif
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1. Vacuum Hose

Pour coolant into radiator.
Connect battery ground cable.

Start engine and check for oil and water leakage
carefully.
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OIL PAN

Rubber ASM

Removal steps
1. Spacer rubber
(NKR model only)
2. Oil pan

Installation steps
To install, follow the removal
steps in the reverse order.

REMOVAL

Preparation
e Disconnect battery ground cable
e Liftup car
e Drain engine oil

1. Spacer Rubber (NKR model only)

* For the 4WD model vehicle, remove the stiffener
before removing the spacer rubber.

2. Qil Pan
INSTALLATION
2. Oil Pan

1) Apply a 3mm (0.1 inch) bead of recommended liquid
gasket (Three Bond 1207C) or its equivalent to the
shaded areas shown in the illustration.

Rear

6A3-69-2.tif
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Gasket

Rubber ASM

Rubber ASM

6A3-70-1.tif

Except 4HE1-T, 4HE1-TC
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For 4HE1-T, 4HE1-TC (Until Model Year

2000)
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3) Tighten the oil pan nuts and bolts to the specified
torque in the numerical order as shown in the

illustration.
A marks are located on nut positions.
Oil Pan Nuts and Bolts Torque Nem (kgem/Ibsft)
Others 11 (1.1/8)
4HE1-T 24 (2.4/17)
4HE1-TC 18 (1.8/13) for star mark
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For 4HE1-T, 4HE1-TC (From Year Model
2001)

013L200004

Right side Left side

6A3-70-3.tif

4HE1-TC(4HE1-XS)EURO3O

020L200002-X

e Tighten bolts (1), (2), (3), and (4) in numerical order.

e Tighten the remaining bolts (numerical order is not
requred).
Oil Pan Nuts and Bolts Torque Nem (kgem/Ibsft)

11 (1.1/8)

Spacer Rubber (NKR model only)
Spacer Rubber Bolts Torque Nem (kgem/Ibsft)
76 (7.7/56)

* For the 4WD model vehicle, tighten the spacer rubber
together with the stiffener.

Cylinder Body RH Side Nem (kgem/Ibeft)
48 (4.9/35)

Cylinder Body LH Side Nem (kgem/Ibeft)
128 (12.9/93)

Flywheel Housing Side Nem (kgem/Ibsft)
76 (7.7/56)

e 4HE1-TC (4HE1-XS) EURO-3 engines use a larger
rubber spacer than other engines. However, engines
destined for Hong Kong do not have a rubber spacer.

Space Rubber Bolts Torque Nem (kgem/Ibsft)
76 (7.7/56)

* Install the rubber spacer to the bracket from the outside
of the spacer. Tighten the stiffener together with the
rubber spacer.
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ENGINE

OIL PUMP ASSEMBLY

Removal steps

1

OCONOUIAWN

. Engine assembly

. Nozzle cover

. Cylinder head cover

. Head cover gasket

. Rocker arm shaft assembly
. Valve cap

. Camshaft bearing cap

. Camshaft bearing upper

. Camshaft assembly

10.
. Cylinder head assembly
12.

Camshaft bearing lower

Cylinder head gasket

. Clutch pressure plate assembly
. Driven plate

. Engine control wire

. Engine control lever assembly
. Oil pipe

. Injection pump assembly

. Flywheel (M/T)

. Rear oil seal

. Slinger

. Spacer rubber

(NKR model only)

. Qil pan

24. Power steering pump idle gear
cover

25. Power steering pump idle gear

26. Flywheel housing

27. Idle gear A

28. Oil pump assembly

29. Flywheel (A/T)

30. Flexible plate (A/T)

Installation steps
To install, follow the removal steps
in the reverse order.

6A3-71-1.tif




ENGINE 6A3 - 77

REMOVAL

Preparation

© XN Ok wDd

=Y
o

11.

6A3-72-1.tif

13.
14.

6A3-72-2.tif

15.
16.
17.

e Disconnect battery ground cable.
e Tilt the cab.

e Drain coolant and engine oil
Engine Assembly

Above works refer to "ENGINE ASSEMBLY" section in this
manual.

Nozzle Cover

Cylinder Head Cover

Head Cover Gasket

Rocker Arm Shaft Assembly
Valve Cap

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly

. Camshaft Bearing Lower

Above works refer to "ROCKER ARM SHAFT ASSEMBLY
AND CAMSHAFT ASSEMBLY" section in this manual.
Cylinder Head Assembly

Above works refer to "CYLINDER HEAD" section in this
manual.

. Cylinder Head Gasket

CAUTION:
Do not reuse the cylinder head gasket.

Clutch Pressure Plate Assembly
Driven Plate

Above works refer to "TIMING GEAR REPLACEMENT"
section in this manual.

Engine Control Wire
Engine Control Lever Assembly
Oil Pipe
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6A3-73-1.tif

6A3-73-2.tif

6A3-73-3.tif

18.

19.
20.
21.

22.

23.
24,
25.
26.

27.

Injection Pump Assembly

1) Remove the injection pump bracket bolts and the
injection pump rear bracket bolts.

2) Then remove the injection pump assembly.

Flywheel (M/T)
Crankshaft Rear Oil Seal
Crankshaft Rear Slinger

Above works refer to “CRANKSHAFT REAR OIL SEAL”
section in this manual.

Spacer Rubber (NKR model only)

For the 4WD model vehicle, remove the stiffener before
removing the spacer rubber.

Oil Pan

Power Steering Pump Idle Gear Cover
Power Steering Pump Idle Gear
Flywheel Housing

NOTE:

Be careful not to fail to remove the bolts shown in the
illustration.

Idle Gear A
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6A3-74-1.tif

28.

Pl

6A3-74-2.tif

6A3-74-3.tif

6A3-74-5.tif

28. Oil Pump Assembly

INSTALLATION

Oil Pump Assembly

1) Carefully wipe any foreign material from the cylinder
body rear surface.

2) Apply the recommended liquid gasket (Three Bond
1141E) or its equivalent to the shaded areas shown in
the illustration.

CAUTION:

Be careful that no liquid gasket gets into the holes in
the arrow-marked portion in the illustration and the
inside of the oil pump cover.

3) Install the oil pump to the cylinder body.
4) Tighten the oil pump to the specified torque.
Oil Pump Bolt Torque Nem (kgem/Ibsft)

31 (3.2/23)

. Idle Gear A

1) Turn the crankshaft clockwise so that the engagement
mark of the crankshaft gear faces to the shaft center of
the idle gear A and the No.1 cylinder piston comes to
the top dead center.

2) Align the crankshaft gear with the engagement mark of
the idle gear and install the idle gear A.

Idle Gear A Bolt Torque Nem (kgem/Ibsft)
133 (13.6/98)
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26.
25.
24,

23.
22.

21.
20.
19.

18.

17.
16.
15.

14.
13.

12.

11.

o N»®o

Flywheel Housing
Power Steering Pump Idle Gear
Power Steering Pump Idle Gear Cover

Above works refer to “TIMING GEAR REPLACEMENT”
section in this manual.

Oil Pan

Spacer Rubber(NKR model only)

Above works refer to “OIL PAN” section in this manual.
Crankshaft Rear Slinger

Crankshaft Rear Oil Seal

Flywheel (M/T)

Above works refer to “CRANKSHAFT REAR OIL SEAL”
section in this manual.

Injection Pump Assembly

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

Oil Pipe
Engine Control Lever Assembly
Engine Control Wire

Above works refer to “INJECTION PUMP ASSEMBLY”
section in this manual.

Driven Plate

Clutch Pressure Plate Assembly (M/T) or Flexible Plate
(AIT)

Above works refer to “TIMING GEAR REPLACEMENT”
section in this manual.

Cylinder Head Gasket

Above works refer to “CYLINDER HEAD” section in this
manual.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

. Camshaft Bearing Lower

Camshaft Assembly
Camshaft Bearing Upper
Camshaft Bearing Cap
Valve Cap

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.

Rocker Arm Shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

Head Cover Gasket
Cylinder Head Cover

Above works refer to “CYLINDER HEAD COVER” section
in this manual.

Nozzle Cover
Engine Assembly

Above works refer to “ENGINE ASSEMBLY” section in this
manual.
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OIL RELIEF VALVE
REMOVAL

1. Oil Relief Valve

[°| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part
replacements if excessive wear or damage is discovered
during inspection.

Valve

Push the valve with a screwdriver to check it for binding.

When the valve is binding, replace the relief valve with a
new one.

Spring
Blow the valve and check it for air leak. When there is any
air leak in the valve, replace it with a new one.

6A3-76-2.tif

INSTALLATION

1. Oil Relief Valve
Oil Relief Valve Torque Nem (kgem/Ibsft)
39 (4.0/29)

6A3-76-3.tif
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PISTON, PISTON RING, PISTON PIN AND CONNECTING ROD

For 4HE1-TC

Removal steps
1. Nozzle cover
2. Spacer rubber
(NKR model only)
3. Oil pan
4. Oil pump strainer
5. Cylinder head cover
6. Cylinder head cover gasket
7. Rocker arm shaft assembly
8. Valve cap
9. Camshaft bearing cap
10. Camshaft bearing upper
11. Camshaft assembly
12. Camshaft bearing lower
13. Cylinder head assembly
14, Cylinder head gasket
15. Connecting rod cap
16. Piston and connecting rod
assembly

Installation steps
To instali, follow the removal
steps in the reverse order.

6A3-77-1.tif

REMOVAL

Preparation
« Disconnect battery ground cable.
e Tilt the cab.
e Drain coolant and engine oil.

1. Nozzle Cover

2. Spacer Rubber (NKR model only)

For the 4WD model vehicle, remove the stiffener before
removing the spacer rubber.
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6A3-78-1.tif

6A3-78-2.tif

6A3-78-3.tif
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10.
11.
12.

13.

15.

Oil Pan

Oil Pump Strainer

Cylinder Head Cover
Cylinder Head Cover Gasket

Rocker Arm Shaft Assembly

Above works refer to “ROCKER ARM SHAFT ASSEMBLY”
section in this manual.

Valve Cap
CAUTION:

Take sufficient care not to let valve caps fall into the
gear case or oil return hole.

Camshaft Bearing Cap
Camshaft Bearing Upper
Camshaft Assembly
Camshaft Bearing Lower

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.
Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

. Cylinder Head Gasket

CAUTION:
Do not reuse the cylinder head gasket.

Connecting Rod Cap

1) Take out the connecting rod bearing cap bolts and
remove the bearing cap with the lower bearing.

2) If the connecting rod lower bearings are to be
reinstalled, mark their fitting positions by tagging each
bearing with the cylinder number from which it was
removed.
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6A3-79-1.tif
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16. Piston and Connecting Rod Assembly

1)

2)

3)

To facilitate smooth removal of piston, remove carbon
from the upper part of the cylinder wall using a scraper
or equivalent.

Remove the piston and connecting rod assembly
upward by pushing on the edge of the connecting rod
with a hammer handle or equivalent.

If the connecting rod bearing are to be reinstalled, mark
their fitting positions by tagging each bearing with the
cylinder number from which it was removed.

CAUTION:
Do not bend or damage the oiling jet.
NOTE:

When removing the piston and connecting rod
assembly, pull the connecting rod in parallel with the
cylinder bore.

INSTALLATION

16. Piston and Connecting Rod Assembly
NOTE:

When installing new connecting rod and/or connecting
rod bearings, refer to the selection table. Above works
refer to “CRANKSHAFT” section 6A in this manual.

5)
6)

Apply a coat of engine oil to the circumference of each
piston ring and piston.

Position the piston ring gaps as shown in the
illustration.

1st compression ring

2nd compression ring

3rd compression ring (4HE1-TC only)

Oil ring

Coil expander

Apply a coat of molybdenum disulfide grease to the two
piston skirts.

This will facilitate smooth break-in when the engine is
first started after reassembly.

Apply a coat of engine oil to the upper bearing
surfaces.

Apply a coat of engine oil to the cylinder wall.

Position the piston head front mark so that it is facing
the front of the engine.
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6A3-80-1.tif

Boss
discrimating
the front
from the rear

6A3-80-2.tif

6A3-80-3.tif

15.

14.

13.

12.
11.
10.

7) Use the piston ring compressor to compress the piston
rings.

Piston Ring Compressor: 5-8840-9018-0

Use a hammer grip to push the piston in until the
connecting rod makes contact with the crankpin.

At the same time, rotate the crankshaft until the
crankpin is at bottom dead center.

CAUTION:

Do not bend or damage the oiling jet.

8)

Connecting Rod Cap
1) Install the connecting rod bearing caps.

2) Align the bearing cap cylinder number marks and the
connecting rod cylinder number marks.

Apply a coat of molybdenum disulfide grease to the
threads and setting faces of each connecting rod cap
bolts.

3)

4) Tighten the connecting rod caps to the specified
torque.

Connecting Rod Bearing Cap

Bolt Torque Nem (kgem/Ib-ft)
1st step 2nd step 3rd step
39 (4.0/29) 60° 30°

Angle gauge : 5-8840-0266-0

Cylinder Head Gasket

Above works refer to “CYLINDER HEAD” section in this
manual.

Cylinder Head Assembly

Above works refer to “CYLINDER HEAD” section in this
manual.

Camshaft Bearing Lower
Camshaft Assembly
Camshaft Bearing Upper
Camshaft Bearing Cap
Valve Cap

Above works refer to “CAMSHAFT ASSEMBLY” section in
this manual.

Rocker Arm Shaft Assembly

Above works refer to “R