FOREWORD

This workshop manual has been prepared to provide information regarding repair procedures on Hino Trucks.
Applicable for JO5D-TF engine

When making any repairs on your vehicle, be careful not to be injured through improper procedures.

As for maintenance items, refer to the Owner’s Manual.

All information and specifications in this manual are based upon the latest product information available at the time of printing.
Hino Motors Sales U.S.A,, Inc. reserves the right to make changes at any time without prior notice.

Hino Motors Sales U.S.A., Inc.
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GENERAL INTRODUCTION (ENGINE)
GENERAL PRECAUTIONS

Some recommended and standard maintenance services for your engine are included in this section. When performing main-
tenance on your engine, be careful not to get injured by using improper work procedures. Improper or incomplete work can
cause a malfunction of the engine, which may result in personal injury and/or property damage. If you have any questions
about performing maintenance, please consult your Hino dealer.

WARNING

When working on your engine, observe the following general precautions to prevent death, personal injury and/or
property damage, in addition to the particular DANGERS, WARNINGS, CAUTIONS and NOTICE in each chapter.

. Always wear safety glasses or goggles to protect your eyes.
. Remove rings, watches, ties, loose hanging jewelry and loose clothing before starting work on the vehicle.
. Bind long hair securely behind the head.

. When working on the vehicle, apply the parking brake firmly, place the gear shift lever in "Neutral" or "N" and
block the wheels.

. Always stop the engine and turn off the starter switch, unless the operation requires the engine running.
Removing the key from the switch is recommended.

. To avoid serious burns, keep yourself away from hot metal parts such as the engine, exhaust manifold, radia-
tor, muffler, exhaust pipe and tail pipe.

. Do not smoke while working on the vehicle, since fuel and gas from battery are flammable.
. Take utmost care when working on the battery. It contains corrosive sulfuric acid.

. Large electric current flows through the battery cable and starter cable. Be careful not to cause a short, which
can result in personal injury and/or property damage.

. Read carefully and observe the instructions placed on the jack before using it.

. Use safety stands to support the vehicle whenever you need to work under it. It is dangerous to work under a
vehicle supported only by a jack.

. If it is necessary to run the engine after the hood is raised (tilted), make sure that the parking brake is firmly
applied, the wheels are blocked, and the gear shift lever is positioned in "Neutral" before staring the engine.

. Run the engine only in a well-ventilated area to avoid inhaling of carbon monoxide.

. Keep yourself, your clothing and your tools away from moving parts such as the cooling fan and V-belt when
the engine is running.

U Be careful not to damage lines and hoses by stepping or holding on them.

. Be careful not to leave any tool in the engine compartment. Tools may be hit by moving parts, which can cause
personal injury.

DEFINITION OF SAFETY TERMS

Indicates an extremely hazardous situation if proper procedures are not followed and could

A DANGER result in death or serious injury.

Indicates a potential hazardous situation if proper procedures are not followed and could
A WARNING result in death or serious injury.

Indicates a hazardous situation if proper procedures are not followed and could result in
A CAUTION serious injury or damage to parts/equipment.

Indicates the need to follow proper procedures and to pay attention to precautions so that
NOTICE efficient service is provided.

HINT Provides additional information to help you to perform the repair efficiently.
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TOWING

When being towed, always place the gear shift lever in "Neutral" and release the parking brake completely. In order to
protect the bumper, fit a protection bar against the lower edge of the bumper and put a wood block under the frame near
the No. 1 crossmember when attaching the towing chain. Never lift or tow the vehicle if the chain is in direct contact with
the bumper.

Towing procedures

Make sure that the propeller shaft of the vehicle to be towed is removed. When the differential gear or rear axle shaft is
defective, remove both right and left rear axle shafts, then cover the hub opening to prevent loss of axle lubricant and
entry of dirt or foreign matter.

Use a heavy duty cable or rope when towing the vehicle. Fasten the cable securely to the towing hook on the frame. The
hook should be used only if the towed vehicle is not loaded.

The angle of pulling direction of the cable fastened to the towing hook must not exceed 15° in horizontal and vertical
directions from the straight ahead, level direction. Avoid using the hook in a way that subjects it to jerk, as in towing a
vehicle trapped in a gutter.

Keep the gear shift lever in "Neutral".

Make sure that the starter switch is kept in the "ON" position.

Make sure that the engine of the towed vehicle is kept running. If the engine is off, no compressed air/ no vacuum will be
available for the brake. This is dangerous, as the brake system does not function if the engine is not running.

In addition, the power steering system will not function. The steering wheel, therefore, will become unusually hard to turn,
making it impossible to control the vehicle.

Note that the engine brake and exhaust brake cannot be applied, if the propeller shaft is removed.

Make a slow start to minimize shock. Towing speed should be less than 30 km/h {18 mile/h}.

If the engine of the towed vehicle is defective, make sure that the vehicle is towed only by a tow truck designed
for that purpose.

Front end towing (with front wheels raised off the ground)

When towing from the front end with the front wheels raised off the ground, remove the rear axle shafts to protect the
transmission and differential gears from being damaged. The hub openings should be covered to prevent the loss of axle
lubricant or the entry of dirt or foreign matter.

The above-mentioned precautions should be observed for vehicles equipped with either automatic or manual transmis-
sion, and for even short distance towing. After being towed, check and refill the rear axle housing with lubricant if neces-
sary.

Rear end towing

When being towed with the rear wheels raised off the ground, fasten and secure the steering wheel in a straight ahead
position.
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CLEAN AIR ACT

Heavy-duty engine rebuilding practices.
§ 86.004-40

The provisions of this section are applicable to heavy-duty engines subject to model year 2004 or later standards and are
applicable to the process of engine rebuilding (or rebuilding a portion of an engine or engine system). The process of
engine rebuilding generally includes disassembly, replacement of multiple parts due to wear, and reassembly, and also
may include the removal of the engine from the vehicle and other acts associated with rebuilding an engine. Any deviation

from the provisions contained in this section is a prohibited act under section 203(a) (3) of the Clean Air Act (42 U.S.C.

7522(a) (3)).

When rebuilding an engine, portions of an engine, or an engine system, there must be a reasonable technical basis for

knowing that the resultant engine is equivalent, from an emissions standpoint, to a certified configuration (i.e., tolerances,

calibrations, specifications) and the model year(s) of the resulting engine configuration must be identified. A reasonable
basis would exist if:

a. Parts installed, whether the parts are new, used, or rebuilt, are such that a person familiar with the design and func-
tion of motor vehicle engines would reasonably believe that the parts perform the same function with respect to emis-
sions control as the original parts; and

b. Any parameter adjustment or design element change is made only:
¢ In accordance with the original engine manufacturer's instructions; or
o Where data or other reasonable technical basis exists that such parameter adjustment or design element change,
when performed on the engine or similar engines, is not expected to adversely affect in-use emissions.

When an engine is being rebuilt and remains installed or is reinstalled in the same vehicle, it must be rebuilt to a configu-

ration of the same or later model year as the original engine. When an engine is being replaced, the replacement engine

must be an engine of (or rebuilt to) a configuration of the same or later model year as the original engine.

At time of rebuild, emissions-related codes or signals from on-board monitoring systems may not be erased or reset with-

out diagnosing and responding appropriately to the diagnostic codes, regardless of whether the systems are installed to

satisfy requirements in § 86.004-25 or for other reasons and regardless of form or interface. Diagnostic systems must be
free of all such codes when the rebuilt engine is returned to service. Such signals may not be rendered inoperative during
the rebuilding process.

When conducting a rebuild without removing the engine from the vehicle, or during the installation of a rebuilt engine, all

critical emissions-related components listed in § 86.004-25(2) not otherwise addressed by paragraphs (1) through (3) of

this section must be checked and cleaned, adjusted, repaired, or replaced as necessary, following manufacturer recom-
mended practices.

Records shall be kept by parties conducting activities included in paragraphs (1) through (4) of this section. The records

shall include at minimum the mileage and/or hours at time of rebuild, a listing of work performed on the engine and emis-

sions-related control components including a listing of parts and components used, engine parameter adjustments, emis-
sions-related codes or signals responded to and reset, and work performed under paragraph (4) of this section.

a. Parties may keep records in whatever format or system they choose as long as the records are understandable to an
EPA enforcement officer or can be otherwise provided to an EPA enforcement officer in an understandable format
when requested.

b. Parties are not required to keep records of information that is not reasonably available through normal business prac-
tices including information on activities not conducted by themselves or information that they cannot reasonably
access.

c. Parties may keep records of their rebuilding practices for an engine family rather than on each individual engine
rebuilt in cases where those rebuild practices are followed routinely.

d. Records must be kept for a minimum of two years after the engine is rebuilt.

Maintenance instructions.

§ 86.007-38

For each new diesel-fueled engine subject to the standards prescribed in § 86.007-11, as applicable, the manufacturer
shall furnish or cause to be furnished to the ultimate purchaser a statement that

“This engine must be operated only with ultra low-sulfur diesel fuel (meeting EPA specifications for highway die-
sel fuel, including a 15 ppm sulfur cap).”
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SLIDING HAMMER —s—— DESCRIPTION

09420-1442 -a—— PART NUMBER

SAPH00Z010100006

HOW TO USE THIS WORKSHOP MANUAL

EN00Z01010200001

This workshop manual is designed as a guide for servicing the vehicles.
An INDEX is provided on the first page of each chapter.

TROUBLESHOOTING is dealt with in each chapter.
When beginning operations, refer to the TROUBLESHOOTING section for
a guide to appropriate diagnoses.

SPECIAL TOOLS are dealt with in each chapter.
When ordering a special tool, confirm the part number with the applicable
parts catalog.

J REPAIR PROCEDURES
Repair procedures when self-explanatory, such as simple installation
and removal of parts, have been omitted. lllustrations, such as the
one below, have been provided to make such simple procedures
clear. Only essential procedures requiring specific directions have
been dealt with explicitly.
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TIMING GEAR AND CAMSHAFT
EXAMPLE:

ik

.w i

Ly
X

SAPH00Z010100007

1 Gasket 8 Main idle gear

2 Rear end plate 9  Crankshaft gear

3 Camshaft gear 10 Power steering pump drive gear

4 Cam idle gear 11 Air compressor drive gear

5 Idle gear thrust plate 12 Air compressor idle gear

6  Sub-idle gear 13 Idle gear bushing

7 Oil pump gear 14 Idle gear shaft

Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A 108 {1,100, 80}# C 55 {560, 41} Application of lock sealant

B 172 {1,750, 127}#

#=Apply oil to the threads and seat surfaces before tightening.

In some cases, illustrations may be of parts which differ in some nonessential way from the parts found on your particular vehi-
cle. In such cases, the principle or procedure being illustrated applies regardless of such nonessential differences.

o DEFINITION OF TERMS
This engine rotates counterclockwise viewed from the flywheel side.
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IDENTIFICATION INFORMATION

EN00Z01010200002

. ENGINE SERIAL NUMBERS.
Please quote these numbers when ordering spare parts or reporting
technical matter to receive prompt service attention.
The engine serial number is engraved on the engine cylinder block.

SAPH00Z010100008
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PRECAUTIONS

LOOSEN

SAPH00Z010100009

SAPH00Z010100010

SAPH00Z010100011

EN00Z0101C100002

PRECAUTIONS FOR ELECTRICAL SYSTEM

REMOVING THE BATTERY CABLE

Before electrical system work, remove the cable from the minus termi-
nal of the battery in order to avoid burning caused by short-circuiting.
To remove the battery cable, fully release the nut to avoid damage to
the battery terminal. Never twist the terminal.

HANDLING OF ELECTRONIC PARTS
Never give an impact to electronic parts of a computer or relay.

Keep electronic parts away from high temperatures and humidity.
Never splash water onto electronic parts in washing the vehicle.

HANDLING OF WIRE HARNESS

Perform marking on a clamp and a clip and secure then in original
position so that the wire harness will not interfere with the end and
acute angle section of the body and a bolt.

To attach a part, take care not to bite the wire harness.
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SAPH00Z010100012

HANDLING OF CONNECTOR

To remove a connector, hold the connector (indicated by an arrow in
the figure) to pull it out. Never pull the harness.

To remove a connector with lock, release the lock then pull it out.

To connect a connector with lock, insert it until it clicks.

To insert a test lead into the connector, insert it from behind the con-
nector.

In case it is difficult to insert a test lead from behind the connector,
prepare a harness for inspection and perform inspection.
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PRECAUTIONS FOR ELECTRIC WELDING

1. PRECAUTION FOR ELECTRIC WELDING
Electrical components such as the alternator and tachograph are
directly connected to the battery and one end is earthed to the
chassis frame. Under these conditions, welding current will flow
back along the earth circuit if electric welding is carried out and
damage may be caused to the alternator, tachograph, electrical
components, etc. Consequently, the following precautions are
always to be taken during welding.

(1) Disconnect the earth terminal of the battery at the frame fitment and
earth the welding equipment securely to the frame itself. (Do not fit the
welding equipment earth to such things as the tire rims, brake pipes
or fuel pipes and leaf spring, etc.)

a. Turn the starter switch off.
b. Disconnect the battery’s negative terminal of the battery.
c. Earth welding equipment securely, near to the area to be welded.

COMPUTER

T 9_“
ALTERNATOR | ® ©
ETC. BATTERY \;/
E ! S N Disconnect the ground terminal
. N for battery at the connecting point on
) /f\ o N the frame and disconnect the ground
A -~ Ll for computer as well.
¢ P

CHASSIS FRAME CHASSIS FRAME

ARC WELDING

MACHINE

Connect the grou

machine near the place on the frame to be
welded but not connect it to plated parts such

as fuel pipes, bral

nd of the ARC welding @E

ke pipes and leaf spring.

SAPH00Z010100013
In order to prevent damage to ancillary equipment components from
sparks during welding, take steps such as putting fire-resistant covers
over things like the engine, meters, steering wheel, hoses, tubes, leaf
spring and tires.
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SPECIFIED TORQUE FOR STANDARD
BOLTS AND NUTS

1. FLANGE BOLT

EN00Z01013200001

Unit: N-m {kgf-cm, Ibf-ft}

Class

7T

oT

Representation

Diameter x Pitch

7 N
\\ /
N g

2N

7 \

\\ /
-

M8 x 1.25 28.5 {290, 21.0} 36 {370, 26.8}
M10 x 1.25 60 {610, 44.1} 74.5 {760, 55.0}
M10 x 1.5 55 {560, 40.5} 68.5 {700, 50.6}
M12 x 1.25 108 {1,100, 79.6} 136 {1,390, 100.5}
M12 x 1.75 97 {990, 71.6} 125 {1,280, 92.6}
M14 x 1.5 171.5 {1,750, 126.6} 216 {2,210, 159.8}
M14 x 2 154 {1,570, 113.6} 199 {2,030, 146.8}
2. BOLT WITH WASHER Unit: N-m {kgf-cm, Ibf-ft}
Class 4T 4l 9T
Representation PR -
7 \ 7 \
\ / \ /
>~ ~~
Diameter x Pitch No Mark
M6 x 1 6 {60, 4.3} 10 {100, 7.2} 13 {130, 9.4}
M8 x 1.25 14 {140, 10.1} 25 {250, 18.1} 31 {320, 23.1}
M10 x 1.25 29 {300, 21.7} 51 {520, 37.6} 64 {650, 47.0}
M10 x 1.5 26 {270, 19.5} 47 {480, 34.7} 59 {600, 43.4}
M12 x 1.25 54 {550, 39.8} 93 {950, 68.7} 118 {1,200, 86.8}
M12 x 1.75 49 {500, 36.2} 83 {850, 61.5} 108 {1,100, 79.6}
M14 x 1.5 83 {850, 61.5} 147 {1,500, 108.5} 186 {1,900, 137.4}
M14 x 2 74 {750, 54.2} 132 {1,350, 97.6} 172 {1,750, 126.6}




GNO1-12

GENERAL INTRODUCTION (ENGINE)

DISMOUNTING AND MOUNTING

PROCEDURE FOR INSTALLING JOINTS AND GAS-
KETS OF ENGINE PIPING

1. Gasket seal type (aluminum + rubber, asbestos or copper).

Location of gasket seal

JOINT BOLT
JOINT

GASKET

JOINT BOLT JOINT BOLT

JOINT
~

:1 GASKET GASKET

JOINT BOLT

........... GASKET

NUT

GASKET

JOINT
PIPE

Tightening torque chart

Clamping screw size (Diameter) mm {in.} Tightening torque N-m {kgf-cm, Ibf-ft}

8 {0.315} 13 {130, 9}

10 {0.394} 20 {200, 14}

12 {0.472} 25 {250, 18}

14 {0.551} 25 {250, 18}

16 {0.630} 29 {300, 22}

18 {0.709} 39 {400, 29}

20 {0.787} *39 {400, 29}

24 {0.945} 69 {700, 51}

28 {1.102} 127 {1,300, 94}

2. Metal seal type (Flare connector type).

Location of metal seal

CONNECTOR FLARE NUT

BRACKET BRACKET FLARE NUT
3-WAY JOINT
NUT
NUT
LOCK LOCK WASHER
WASHER
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Tightening torque chart

Clamping screw size (Diameter) mm {in.} Tightening torque N-m {kgf-cm, Ibf-ft}
12 {0.472} 20 {200, 14}
14 {0.551} 31 {320, 23}
16 {0.630} 39 {400, 29}
18 {0.709} 59 {600, 43}
20 {0.787} 64 {650, 47}

3. Metal seal type (Nipple connector type).

Location of metal seal

GASKET NUT NUT
FLARE  CONNECTOR FLARE CONNECTOR
CONNECTOR CONNECTOR

Tightening torque chart

Clamping screw size (Diameter) mm {in.} Tightening torque N-m {kgf-cm, Ibf-ft}
10 {0.394} 11 {110, 8}
24 {0.945} 20 {200, 14}
NOTICE

. Before installing the joints, ensure that there is no dirt or burrs
adhering to the various seat faces (pipe joints, gasket, etc.)

. Because the pipes can move relatively freely during installation
and the seat faces are liable to tilt, first temporarily tighten the
pipes, then tighten them to the specified torque and ensure that
there is no leakage from them.

. When tightening two pipes together, be very careful that they do
not rotate together.

. After installing the pipes, apply the correct pressure to each pipe
joint and ensure that there is no leakage.

. Ensure that the various tightening torques conform to the above
table.

*If a soft washer #4840 FR—N (aluminum + rubber and carbon press fit

part) is loosened or removed subsequent to being installed, be sure

and replace it with a new one.

There is no need to replace it, however, for normal retightening.
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SAPH00Z010100027

SYMPTOM SIMULATION

HINT

The most difficult case in troubleshooting is when no problem symp-
toms occur. In such a case, a thorough problem analysis must be car-
ried out. A simulation of the same or similar conditions and
environment in which the problem occurred in the customer's vehicle
should be carried out. No matter how much skill or experience a tech-
nician has, troubleshooting without confirming the problem symp-
toms will lead to important repairs being overlooked and mistakes or
delays.

For example:

With a problem that only occurs when the engine is cold or as a result
of vibration caused by the road during driving, the problem can never
be determined if the symptoms are being checked on a stationary
vehicle or a vehicle with a warmed-up engine. Vibration, heat or water
penetration (moisture) is difficult to reproduce. The symptom simula-
tion tests below are effective substitutes for the conditions and can
be applied on a stationary vehicle. Important points in the symptom
simulation test: In the symptom simulation test, the problem symp-
toms as well as the problem area or parts must be confirmed. First,
narrow down the possible problem circuits according to the symp-
toms. Then, connect the tester and carry out the symptom simulation
test, judging whether the circuit being tested is defective or normal.
Also, confirm the problem symptoms at the same time. Refer to the
problem symptoms table for each system to narrow down the possi-
ble causes.

EN00Z01013200003

1. VIBRATION METHOD: When malfunction seems to occur as a
result of vibration.

(1) PART AND SENSOR
Apply slight vibration with a finger to the part of the sensor suspected
to be the cause of the problem, and check whether or not the malfunc-
tion occurs.

NOTICE
Applying strong vibration to relays may open relays

(2) CONNECTORS
Slightly shake the connector vertically and horizontally.
(3) WIRE HARNESS
Slightly shake the wire harness vertically and horizontally.
HINT
The connector joint and fulcrum of the vibration are the major areas
that should be checked thoroughly.

2. HEAT METHOD: When a malfunction seems to occur when the
area in question is heated.

(1) Heat the component that is the possible cause of the malfunction with
a hair dryer or similar device. Check if the malfunction occurs.

NOTICE

. Do not heat to more than 60°C (140°F). Exceeding this tempera-
ture may damage components.

. Do not apply heat directly to the parts in the ECU.
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3. WATER SPRINKLING METHOD: When a malfunction seems to
occur on a rainy day or in high-humidity.

(1) Sprinkle water onto the vehicle and check if the malfunction occurs.

NOTICE

. Never sprinkle water directly into the engine compartment. Indi-
rectly change the temperature and humidity by spraying water
onto the front of the radiator.

. Never apply water directly onto the electronic components.

HINT
If the vehicle has or had a water leakage problem, the leakage may

SAPH00Z010100028 have damaged the ECU or connections. Look for evidence of corro-
sion or short circuits. Proceed with caution during water tests.

4. HIGH ELECTRICAL LOAD METHOD: When a malfunction seems
to occur when electrical load is excessive.

(1) Turn on the heater blower, headlight, rear window defogger and all
other electrical loads. Check if the malfunction reoccurs.
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ENGINE ASSEMBLY

DATA AND SPECIFICATIONS

EN01103011200001

Model JO5D-TF

Diesel, 4 cycle, vertical, 4 cylinder, in-line overhead camshaft,
Type . L

water-cooled, direct injection
Aspiration Turbocharged with intercooler

Bore and stroke

112x120 mm {4.41x4.72 in.}

Piston displacement

4.728 L {288.5 cu.in.}

Compression ratio

17.5:1

Firing order

1-3-4-2 (The cylinder numbers are counted in order from the
crankshaft pulley side)

Direction of rotation

Counterclockwise viewed from flywheel

Compression pressure

2.9-3.1 MPa {30-32 kgf/cm?, 425-455 Ibf/in.2} at 150 r/min

Maximum revolution (at full load)

3,000 r/min

Idling revolution

750 r/min

Dry weight Approximately 475 kg {1,047 Ib}
Intake 30°
Valve seat angle
Exhaust 45°
Intake 30°
Valve face angle
Exhaust 45°

Intake opens

13° before top dead center

Valve timing Intake closes

21° after bottom dead center

(flywheel travel) Exhaust opens

59° before bottom dead center

Exhaust closes

13° after top dead center

Valve clearance Intake 0.30 mm {0.0118 in.}
(when cold) Exhaust 0.45 mm {0.0177 in.}

Type Full forced pressure feed by gear pump
Engine oil pump

Drive By gear
Engine oil cooler Multi-plate type, water cooled
Injector Type Multi-hole nozzle type

Type Forced circulation by volute pump
Coolant pump

Drive By V-belt

Thermostat Type

Wax.type, bottom bypass system

Injection timing (flywheel travel)

0° before top dead center for No.1 cylinder of the compression
stroke
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TROUBLESHOOTING

Engine overheating

EN0110301F300001

Symptom

Possible cause

Remedy/Prevention

Engine overheating (Coolant)

Insufficient coolant

Add coolant

Defective thermostat

Replace thermostat

Overflow of coolant due to leakage of
exhaust into cooling system

Repair

Damaged rubber hose

Replace rubber hose

Coolant leakage due to deteriorated
rubber hose

Replace rubber hose

Coolant leakage from coolant pump

Replace the coolant pump

Coolant leakage from rubber hose con-
nection

Retighten or replace clamp

Coolant leakage from cylinder head
gasket

Replace gasket

Engine overheating (Coolant pump)

Bearing seizure

Replace

Damaged (corroded) vane

Replace vane

Engine overheating (Radiator)

Clogged with rust or scale

Clean radiator

Clogged with iron oxide due to leakage
of exhaust into cooling system

Clean coolant passage and correct
exhaust leakage

Coolant leakage

Repair or replace radiator

Damaged cooling fan

Replace cooling fan

Clogged radiator core due to mud or
other debris

Clean radiator

Defective radiator cap pressure valve

Replace radiator cap

Engine overheating (Abnormal com-
bustion)

Poor fuel

Use good quality fuel

Breakdown of injector

Replace the injector

Engine overheating (Other prob-
lems)

Defective or deteriorated engine oil

Change engine oll

Unsatisfactory operation of oil pump

Replace or repair

Insufficient oil

Add oil

Brake drag

Repair or adjust

Break water temperature sensor

Replace it

Engine overheating (Severe operat-
ing condition)

Lugging the engine

Operate engine properly
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Excessive oil consumption

Symptom

Possible cause

Remedy/Prevention

Excessive oil consumption (Pis-
tons, cylinder liners, and piston
rings)

Wear of piston ring and cylinder liner

Replace piston rings and cylinder liner

Worn, sticking or broken piston rings

Replace piston rings and cylinder liner

Insufficient tension on piston rings

Replace piston rings and cylinder liner

Unsatisfactory breaking in of piston
rings

Replace piston rings and cylinder liner

Unsuitable oil (viscosity too low)

Change oil as required and replace
piston rings and cylinder liners

Incorrectly fitted piston rings (upside
down)

Replace piston rings

Gaps of piston rings in cell with each
other

Reassemble piston rings

Excessive oil consumption (Valve
and valve guides)

Worn valve stem

Replace valve and valve guide

Worn valve guide

Replace valve guide

Incorrectly fitted valve stem seal

Replace the stem seal

Excessive lubricant on rocker arm

Check clearance of rocker arm and
shaft

Excessive oil consumption (Excess
oil feed)

Defective oil level gauge

Replace oil level gauge

Oil level too high

Drain excess oil

Excessive oil consumption (Oil leak-
age from miscellaneous parts)

Oil leakage from oil seal

Replace oil seal

Cracks or blowhole in cylinder block

Replace cylinder block

Oil leakage from connections of oil
lines

Tighten connections of oil lines

Oil leakage from oil cooler

Replace oil cooler

Oil leakage from oil pan gasket

Replace oil pan gasket

Oil leakage from O-ring

Replace O-ring

Excessive oil consumption (Other
problems)

Overcooled engine (low temperature
wear)

Warm up engine before moving vehi-
cle. Check cooling system.

NOTICE

If oil consumption is excessive, the problems above will occur. Complaints from the customer are often related to

such problems.

1.  White smoke is emitted continuously when the engine is run at high speed.

2,

3. The tail pipe is blackened with oil.

4. Oil leaks from the flanges of the exhaust manifold.
5. Lack of power.

White smoke is emitted only immediately after the engine speed is abruptly raised when idling.
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Piston seizure

Symptom

Possible cause

Remedy/Prevention

Piston seizure (Pistons, cylinder lin-
ers and piston rings)

Incorrect clearance between piston
and cylinder liner

Replace piston, piston rings and cylin-
der liner

Unsatisfactory installation of piston pin

Replace piston, piston rings, cylinder
liner and piston pin as required

Broken piston ring

Replace piston, piston rings and cylin-
der liner

Difference in expansion due to use of
wrong piston

Replace piston, piston rings and cylin-
der liner

Piston seizure (Coolant)

Reduction in capacity of coolant pump
(due to vane corrosion)

Replace the coolant pump

Leakage of coolant

Repair

Insufficient coolant

Add coolant

Dirty coolant

Clean and replace coolant

Defective radiator (coolant leakage,
clogging)

Repair or replace the radiator

Defective rubber hose (leakage)

Replace rubber hose

Defective thermostat

Replace the thermostat

Leakage of exhaust into cooling sys-
tem

Repair

Piston seizure (Operation)

Abrupt stoppage of engine after run-
ning at high speed

Operate engine properly

Hill climbing using unsuitable gear

Select suitable gear

Piston seizure (Oil)

Insufficient oil Add oil

Dirty oil Change oil

Poor quality oil Replace with proper engine oil
High oil temperature Repair

Low oil pressure Repair

Defective oil pump

Repair oil pump

Reduced performance due to worn oil
pump

Replace oil pump

Suction strainer sucking air

Add oil and/or repair strainer

Piston seizure (Abnormal combus-
tion)

Use of defective fuel

Change fuel

Engine overheating

See Symptom: "Engine overheating"

Breakdown of injector

Replace the injector

NOTICE

If piston seizure occurs, the problems above will occur. Complaints from the customer are often related to these prob-

lems.
1.  White smoke is emitted.
2. Lack of power
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Lack of power

Symptom

Possible cause

Remedy/Prevention

Lack of power (Supply pump)

Damaged suction control valve

Replace the supply pump

Lack of power (Intake)

Clogged air cleaner

Clean element or replace element

Lack of power (Overheating)

See Symptom: "Engine overheating”

Lack of power (Fuel and injector)

Air in fuel system

Repair and bleed air from fuel system

Clogged fuel filter

Replace element

Use of poor fuel

Use good quality fuel

Breakdown of injector

Replace the injector

Lack of power (Pistons, cylinder lin-
ers and piston rings)

Seized or wear of piston

Replace the piston, piston rings and
liner

Worn or broken piston rings, piston
and cylinder liner

Replace piston rings, piston and liner

Lack of power (Other problems)

Exhaust brake butterfly valve stuck in
half-open position

Replace or repair exhaust brake

Connecting rod bent

Replace or repair connecting rod

Exhaust pipe or muffler crushed

(increased back-pressure)

Replace exhaust pipe or muffler

Breakage of turbine or blower

Replace turbocharger

Leakage of exhaust

Symptom

Possible cause

Remedy/Prevention

Leakage of exhaust (Head gasket)

Fatigued gasket (aging)

Replace gasket

Damage

Replace gasket

Improper installation

Replace gasket

Leakage of exhaust (Head bolts)

Loose bolts

Tighten bolts

Elongated bolts

Replace bolts

Improper tightening torque or tighten-
ing sequence

Tighten properly

Leakage of exhaust (Cylinder block)

Cracking

Replace cylinder block

Surface distortion

Repair or replace

Fretting of cylinder liner insertion por-
tion (insufficient projection of cylinder
liner)

Replace cylinder block

Leakage of exhaust (Cylinder head)

Cracking

Replace cylinder head

Surface distortion

Repair or replace

Leakage of exhaust (Cylinder liners)

Cracking

Replace cylinder liner

Corrosion

Replace cylinder liner

Insufficient projection of cylinder liner

Replace cylinder liner

NOTICE
If leakage of the exhaust occurs, the problems above will occur. Complaints from the customer are often related to
these problems.

1.
2.
3.

Lack of power.
The engine overheats.
The coolant is discolored.
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Difficulty starting engine

Symptom

Possible cause

Remedy/Prevention

Difficulty starting engine (Electrical
system)

Discharged battery

Charge battery

Defective wiring in starter circuit

Repair wiring of starter

Loose or open-circuit battery cable

Tighten battery terminal connections
or replace battery cable

Broken glow plug

Replace

Difficulty starting engine (Supply
pump)

Defective supply pump

Replace the supply pump

Difficulty
cleaner)

starting engine (Air

Clogged element

Replace the element

Difficulty starting engine (Fuel sys-
tem)

No fuel in tank

Supply fuel

Clogged fuel line

Clean fuel line

Air sucked into fuel system through fuel
line connections

Tighten fuel line connections

Clogged fuel filter

Replace element

Loose connection in high-pressure line

Tighten sleeve nut of high-pressure
line

Water in fuel

Drain and clean fuel system

Difficulty starting engine (Oil sys-
tem)

Oil viscosity too high

Use proper viscosity oil, or install an oil
immersion heater and warm up oil

Difficulty starting engine (Other
problems)

Seized piston

Replace piston, piston rings, and liner

Seized bearing

Replace bearing and/or crankshaft

Reduced compression pressure

Overhaul engine

Ring gear damaged or worn

Replace the ring gear and/or starter
pinion

Improperly adjusted or broken

Adjust

Rough idling

Symptom

Possible cause

Remedy/Prevention

Rough idling (Supply pump)

Damaged suction control valve

Replace the supply pump

Rough idling (Injector)

Breakdown of injector

Replace the injector

Rough idling (Engine proper)

Improper valve clearance

Adjust valve clearance

Improper contact of valve seat

Replace or repair valve and valve seat

Idling speed too low

Adjust idling speed

Coolant temperature too low

Warm up engine

Compression pressure of cylinders
markedly different from one another

Overhaul engine

Rough idling (Other problems)

Clogged high pressure injection line

Replace line

Leakage due to improper tightening of
high pressure fuel line

Tighten sleeve nut

Engine seizure

Replace pistons, piston rings and lin-
ers

Incorrect valve timing

Replace camshaft
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Diesel knock

Symptom

Possible cause

Remedy/Prevention

Diesel knock (Supply pump)

Damaged suction control valve

Replace the supply pump

Diesel knock (Injector)

Breakdown of injector

Replace the injector

Diesel knock (Fuel system)

Use of poor fuel

Use good quality fuel

Diesel knock (Other problems)

Excessively cooled or heated engine

Warm up or cool engine

Insufficient air intake

Correct

Insufficient compression pressure

Repair

Compression pressure leaks at cylin-
der head gasket

Replace head gasket

Improper valve clearance or valve
sticking

Adjust or repair

Tappet sticking

Replace tappet and camshaft

Unusual engine noise

Symptom

Possible cause

Remedy/Prevention

Unusual engine noise (Piston)

Wear of piston pin boss or piston pin

Replace piston and/or piston pin

Seized, damaged, or worn piston pin
bushing

Replace piston pin bushing.

Worn pistons or cylinder liners

Replace piston or cylinder liner

Damaged or seized piston

Replace piston and cylinder liner

Foreign matter on top surface of the
piston

Remove foreign matter and repair or
replace piston, cylinder liner, and/or
cylinder head

Unusual engine noise (Valve mecha-
nism)

Incorrect valve clearance

Adjust valve clearance

Valve cotter out of place

Replace valve cotter

Seized valve stem

Replace valve and valve guide

Broken valve

Replace valve

Damaged rocker arm support

Replace rocker arm support

Broken valve spring

Replace valve spring

Unusual engine noise (Bearings sei-
zure)

Insufficient lubricating oil

Add oil

Excessive or insufficient tightening of
bearing housings

Retighten to specified torque

Pits and scratches on bearing surface

Replace bearing and crankshaft

Qil film formed on back of bearing

Replace bearing

Improper installation of bearing

Replace bearing

Reduction of spread dimension of
bearing

Replace bearing

Distorted bearing housing

Replace or correct bearing housing

Excessive oil clearance

Replace bearing

Unusual engine noise (Various other
parts)

Exhaust gas leakage from exhaust
pipe joints

Retighten joints

Loosen or missing intake manifold

flange gasket

Retighten or replace

Intake valve seating is not concentric

Replace or correct the valve and valve
seat

Intake gas leakage

Retighten
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Symptom Possible cause Remedy/Prevention

Unusual engine noise (Other prob-| Loose cooling fan mounting bolts or fan | Tighten the fan and crankshaft pulley
lems) pulley nut

Lack of lubricating oil (coolant pump, | Lubricate

valves, etc.)
Worn timing gear Replace the timing gear
Breakage of turbine or blower Replace turbocharger

NOTICE
The items on this page concern unusual engine noise which is due to causes other than those given for diesel knock.
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TROUBLESHOOTING (COMMON RAIL SYSTEM)

Engine does not start

ENO0110301F300002

Symptom

Possible cause

Remedy/Prevention

Engine does not start (Fuel not
reaching supply pump)

Fuel lines clogged or damaged

Clean or replace fuel lines

Fuel filter clogged

Clean or replace the filter element

Air in fuel caused by improper connec-
tions of fuel line between fuel tank and
feed pump

Repair connections

Filter incorporated in inlet side of feed
pump clogged

Remove foreign material

Breakdown feed pump

Replace the supply pump

Engine does not start (Fuel reaching
supply pump)

Leakage due to improper tightening of
high pressure fuel line

Tighten sleeve nut

Breakdown ECU

Replace the ECU

Engine does not start (Injector
faulty)

Injector broken

Replace the injector

Engine does not start (Electrical
system)

Defective sensors or circuits

Refer to the chapter “FUEL CON-
TROL”

Engine starts and stops

Fuel lines clogged

Clean or replace fuel lines

Air in fuel caused by damaged fuel
lines or improper connection of fuel
lines

Repair fuel lines or replace fuel lines
and gaskets

Engine has
faulty)

low power (Injector

Injector broken

Replace the injector

Engine has low power (Electrical
system)

Defective sensors or circuits

Refer to the chapter “FUEL CON-
TROL”

Excessive smoke (Black smoke)

Symptom

Possible cause

Remedy/Prevention

Excessive smoke (Black smoke)

Defective sensors or circuits

Refer to the chapter “FUEL CON-
TROL”

Defective injector

Replace the injector

Excessive smoke (White smoke)

Water in fuel

Check and clean fuel lines

Glow plug not operating

Check glow plug circuit

Low idle speed irregular

Symptom

Possible cause

Remedy/Prevention

Low idle speed irregular

Defective sensors or circuits

Refer to the chapter “FUEL CON-
TROL”

Defective injector

Replace the injector
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ENGINE TUNEUP

VALVE CLEARANCE CHECKING AND ADJUSTING
PROCEDURES
NOTICE

Valve clearance adjustment is performed only when the checking
result is not within the specified value.

1. PREPARATION OF CHECKING AND ADJUSTMENT
(1) Positioning the No.1 or No.4 piston at Top Dead Center of the com-
pression stroke.

a. Turn the crankshaft counterclockwise (viewed from the flywheel
side) to align mark "1/4" on the outer periphery of the flywheel
with the pointer of the flywheel housing.

NOTICE

. Always turn the crankshaft counterclockwise (viewed from the
flywheel side).

. In this position the No.1 or No.4 piston is at the Top Dead Center
of the compression stroke.

b. Turn the crankshaft clockwise in the engine direction and align the
crankshaft pulley mark "1/4" to the retainer protrusion.
NOTICE
When matching the pulley mark "1/4" of the crankshaft pulley, attach
the special tool to the 6 crankpulley tightening bolts.Then turn the
torque wrench in a clockwise direction.

SST: Cranking Tool (S0940-91190)
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DRILL HOLE

SAPH011030100004

SAPH011030100005

(2) Among three drill holes on the camshaft gear, when two drill holes are
on horizontal position, and the rest of the drill hole is visible, the No.1
piston is at the Top Dead Center of the compression stroke.

NOTICE

If the rest of drill hole is invisible by camshaft housing, the No.6 pis-

ton is at the Top Dead Center of the compression stroke.

(3) Make sure that the valve stem is correctly inserted in the cross head.
NOTICE

Move the cross head with fingers right and left to confirm the valve
stem is correctly inserted in the cross head by listening to the clicking
sound.

(4) Confirm that there are no foreign particles or dust between the cross
head and the valve stem.

2. VALVE CLEARANCE CHECKING

NOTICE
Before beginning the checking, you must perform "PREPARATION OF
CHECKING AND ADJUSTMENT" described on page EN01-11.

(1) You can understand which valve to adjust when No.1 or No.4 piston is
at the Top Dead Center of the compression stroke by the following

chart).
Cylinder 1 2 3 4
Valve IN|EX|IN |EX|IN [EX|IN | EX
Two drill holes and
With No.1 piston at m camshaft housing
T.D.C. on compres- e is horizontal. o|lo|oO o)
sion stroke w The rest of drill
hole is visible. #1
Camshaftgear
condition

With No.4 piston at
T.D.C. on compres-
sion stroke

Two drill holes and
Ir% camshaft housing
e is horizontal. O] o Oo| o
O 50§ | The rest of drill
M hole is invisible. #1

. #1= View from rear side of camshaft housing
. OMark: Possible to check valve clearance

U Firing order: 1-3-4-2

o T.D.C. : Top Dead Center
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(2) Before checking the valve clearance, make sure that the roller is on
the base circle of the camshaft.

(3) Insert a feeler gauge of the specified thickness as below between the
rocker arm and the cross head to check the valve clearance.
VALVE CLEARANCE (when cold)

Intake valve

0.30 mm {0.0118 in.}
0.45 mm {0.0177 in.}

Exhaust valve

NOTICE
Valve clearance adjustment is performed only when the checking
result is outside the specified value.

3. VALVE CLEARANCE ADJUSTMENT
NOTICE

Valve clearance adjustment is performed only when the checking
result is outside the specified value.

NOTICE

J Before beginning the adjustment you must perform "PREPARA-
TION OF CHECKING AND ADJUSTMENT" described on page
ENO1-11.

. As for the valve which can adjust the valve clearance refer to the
chart on page EN01-12.

. Make sure that the cylinder head bolt, rocker arm support bolt,
nozzle clamp bolt, and cam bearing cap bolt are tightened to the
specified torque.

(1) Loosen the adjusting screw lock nut A, D of the rocker arm and cross
head fully.

(2) The cross head adjusting screw must protrude 10 mm {0.394 in.} or
more from the cross head upper face.

NOTICE

Unless the adjusting screw is completely loose to the valve stem

head, the following adjustments may be adversely affected.
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(3) Insert a feeler gauge of the specified thickness shown below between
ROCKER ARM the rocker arm and the cross head, and adjust the valve clearance

%.

CROSS HEAD

with the adjust screw of the rocker arm.
VALVE CLEARANCE (when cold)

Intake valve 0.30 mm {0.0118 in.}

Exhaust valve 0.45 mm {0.0177 in.}

SAPH011030100011

7=
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Nead
clearance

SAPH011030100012

Q TIGHTEN
i)
St {5

ZERO”

"ZERO™
clearance

clearance

SAPH011030100014

(4) After completion of the adjustment, tighten the lock nut A securely
with the specified tightening torque.
Tightening Torque:
25 N-m {250 kgf-cm, 18 Ibf-ft}

(6) The condition of inserted feeler gauge, loosen the adjusting screw of
the cross head, make sure that the feeler gauge does not feel loose.

NOTICE
If the feeling of the feeler gauge becomes loose, repeat steps from (1).

(6) Tighten the adjusting screw C of the cross head until the feeler gauge
does not move.

NOTICE

In this situation, clearance between adjusting screw C and valve stem

head is zero.

(7)  While loosening the adjusting screw C of the cross head gradually,
adjust the valve clearance. Tighten the lock nut D of the cross head
securely with the specified tightening torque when the feeler gauge
feels correct.

Tightening Torque:
25 N-m {250 kgf-cm, 18 Ibf-ft}
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NOTICE

Do not over loosen the adjusting screw.

Over loosening of the adjusting screw C will cause the same
condition as in step (3) again. The feeler gauge may feel correct,
but there may be excessive clearance between the adjusting
screw C of the cross head and the valve stem head E. This does
not allow for correct adjustment.

Position each piston at Top Dead Center of compression stroke by
turning the crankshaft counterclockwise viewed from flywheel side.
Then adjust the valve clearance for each cylinder in the firing order.

INJECTION TIMING INSPECTION PROCEDURES

INSPECT THE INJECTION TIMING.

Turn the crankshaft counterclockwise, as viewed from the flywheel
side, and then align the timing mark in the check window of the fly-
wheel housing with a mark of "1/4".At this time, the No.1 cylinder or
the No.4 cylinder is in the top dead center.
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(2) Make sure that the timing mark "1/4" on the crankshaft pulley is
aligned with the retainer mark protrusion.

(3) Taking off the inspection hole plug, located at bearing holder case of
supply pump and inserting the special tool therein, check that the seat
face of tool is fitting snugly with the bearing holder.

SST: Guide pin (SZ105-08067)

NOTICE

When it is not well seated, it means it is contacting with other parts
than the turning stopper hole of coupling flange. Therefore, don't
insert in too much. In this case, the timing is not fit. So, perform again
the setting for Top Dead Center of No.1 cylinder compression stroke
in above (1).

START THE ENGINE

/\ WARNING
Do not leave tools on or around the engine. Contact of tools with mov-
ing parts may result in personal injury or damage to equipment.

1. PREPARATION
(1)  Supply engine oil.
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(2) Supply cooling water and bleed air from it.

(3) Bleed air from the fuel system.

(4) Check connection to the alternator.

NOTICE
Starting the engine without wiring in place may burn out the alterna-
tor.

(5) Check the engine stopping performance.

LUBRICATION

—

CHECK THE ROCKER ARM.

1) Remove the head cover.
2) Set the engine revolution to the specified idling revolution.
3) After the engine starts, check that oil is supplied to the following loca-

tions of all rocker arms within approximately 10 seconds.

a. Roller and cam face A

b. Cross head top C and spring upper seat top face D through

adjusting screw B

NOTICE
If the supply of oil is delayed or not happening, hydraulic pressure
may be low or the oil gallery may be clogged. Insufficient supply of oil
may lead to seizure, abnormal wear or abnormal noise. Recheck the
assembly.

_—~ o~ o~
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SPECIAL TOOL

EN0110301K100001

Prior to starting an engine overhaul, it is necessary to have these special tools.

lllustration Part number Tool name Remarks

S0955-21110 For Overhaul criteria

COMPRESSION GAUGE
ADAPTER (A)

S0955-21030 COMPRESSION GAUGE
S0955-21060 ADAPTER (B)

S0940-91190

CRANKING TOOL

@I@ SZ105-08067 GUIDE BOLT

SAPH011030100026

OVERHAUL CRITERIA
FACTORS TO DETERMINE THE ENGINE OVERHAUL

1. LOW COMPRESSION PRESSURE

(1) Before measurement

Charge the battery completely.

Set the valve clearance to the correct value.

Idle the engine (Coolant temperature at 80°C {176°F}).

Remove the air cleaner.

. Remove all injector.

(2) Measurement
a. Insert the gauge adaptor into the nozzle holder hole.
SST:
Compression gauge adaptor (A) (S0955-21110)
Compression gauge adaptor (B) (S0955-21030)
Compression gauge adaptor (B) (S0955-21060)

Pao0 o

b. Run the engine with the starter and measure the compression

pressure.
Standard Limit Difference t-)etween
each cylinder
2.9-3.1 MPa 2.3 MPa 0.3 MPa
{30-32 kgf-cm?, {24 kgf-cm?, {3 kgf-cm?,
425-455 Ibf/in%} 341 Ibf/in?} 43 Ibf/in?} or less
Engine revolution 150r/min

NOTICE
Do not operate the starter for more than 15 seconds.

c. Measure the compression pressure of each cylinder.

NOTICE
Do not allow gas leakage from the seal face.

(3) Reassemble the removed parts.
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2. ENGINE OIL PRESSURE
(1) Check the oil pressure warning lamp when the oil and coolant temper-
ature is hot [about 80°C {176°F}].
a. If the warning lamp lightens, check the oil level.
b. Check oil deterioration.
If oil quality is poor, replace with a suitable grade oil.
‘ c. Remove the oil pressure switch and install the oil pressure gauge.

SAPH011030100027

d. Measure the oil pressure at a coolant temperature of 80°C

«Viscosity recommendations (SAE) {176°F} or more.
40 22 -4 14 32 50 66 88 104 °F Oil pressure
40 30 -20 10 0O 10 20 30 40 °C
[ Standard Limit
Sﬁg 1oW-30 49-490 kPa Less than 49kPa
{0.5-5.0 kg/cm?, {0.5 kg/cm?,
| SAIE3° | 7.11-71.10 Ibf/in.%} 7.11 Ibf/in.%}

SAE 40 >
[

w

. OTHER FACTORS

Increase of blow by gas
Defective engine start
Decrease of engine output
Increase of fuel consumption
Increase of engine noise
Increase of oil consumption

DISMOUNTING AND MOUNTING
IMPORTANT POINT - DISMOUNTING

SAPH011030100028

-~ - o O~ ~—
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ENO0110301H100001

—

. DISMOUNT THE ENGINE ASSEMBLY.

1) Park the vehicle on level ground and then block the wheels.

2) Tilt the hood.

3) Drain coolant from the radiator and cylinder block, and engine oil from
the oil pan.

/\ WARNING
To avoid the danger of burns, do not drain the coolant and engine oil
while the engine and radiator are still hot.

—~ o~~~

(4) Remove the splash board and fender.
(5) Disconnect the power steering piping and hose.

NOTICE

Refer to CHAPTER POWER STEERING for details.

(6) Disconnect the electric lines and parking brake cable.
NOTICE

. Disconnect the battery cable from the negative terminal (-) of the
battery and disconnect the electric lines.

] Cover open ends of the pipes, hoses and pumps to prevent entry

of dirt.

(7) Disconnect the hoses (coolant, heater and air intake) and remove the
radiator.

NOTICE

Do not damage the radiator.
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FRONT

REAR

SAPH011030100029

) Remove the air cleaner and bracket

) Disconnect the air intake and exhaust lines.

0) Disconnect the propeller shaft.

1) Disconnect the transmission control and transmission with clutch
housing from the flywheel housing.

NOTICE
Refer to CHAPTER TRANSMISSION/TRANSFER CONTROL and CHAP-
TER TRANSMISSION MAIN UNIT for details.

(8
9
(1
(1

(12) Connect a cable from an engine hanger to the hanger bracket (1
point) on the front of the engine, and to the hanger bracket (1 point) on
the flywheel housing at the rear of the engine. Using a hoist, raise the
hanger until there is a bit of slack in the cables.

Engine weight: Refer to section DATA AND SPECIFICATIONS.

(13) Remove the engine mounting fitting nuts (front and rear, both sides).
Lift the engine hanger so that the cables are fully tightened, then, after
checking that the cables are secure lift gently and remove the engine
from the vehicle.

NOTICE

When the transmission is attached to the engine, attach the third
cable to the hanger bolt.

/\
—
N

N

IMPORTANT POINTS - MOUNTING

1.  MOUNT THE ENGINE ASSEMBLY.
(1) Mount the engine assembly in the reverse order of dismounting.
Tightening Torque:
(Engine mounting fitting nuts):
Front (chassis side): 86 N-m {880 kgf-cm, 64 Ibfft}
Rear (engine side): 86 N-m {880 kgf-cm, 64 Ibf-ft}

NOTICE

Check to see that there are no oil leaks, fuel leaks, coolant leaks, or
air leaks.

LIQUID GASKET AND APPLICATION
POINTS

. Liquid gasket is used at the following positions for the JO5D series
engine.

ENO0110301H200001

Liquid gasket specification:
Three Bond S041321217: Black
Liquid gasket specification:
Three Bond 041321207A: Silver
Liquid gasket specification:
Three Bond S041321211: White

1. LIQUID GASKET APPLICATION AND PART ASSEMBLY PROCE-
DURE.

(1) Remove old liquid gasket from each part and matching parts and wipe
off oil, moisture or dirt with a rag.

(2) Overlap the liquid gasket at the start and end of application.

(3) Be careful of misalignment when assembling parts with liquid gasket.
If they are misaligned, reapply the liquid gasket.

(4) Assemble parts within 20 minutes of application.
If more than 20 minutes have passed, remove and reapply the liquid
gasket.
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WINDING TOOL

SAPH011030100030

~  APPLICATION GUN

SAPH011030100031

\ ||
s

TUBE NOZZLE

SAPH011030100032

Wait for at least 15 minutes or more after assembly of parts before
starting the engine.

REMOVE PARTS.

When removing parts, do not use a tool for removal at one location
only. Use the tool at various locations such as a flange step or gap for
removal. When removing the gasket, be careful that gasket residue
does not enter the engine.

OTHERS.
For tube-type liquid gasket, use the winding tool that comes with the
liquid gasket.

For cartridge-type gasket, use an application gun.

For tube-type liquid gasket, required width of application can be
obtained by cutting the nozzle to suit.

1: Approximately
2 mm wide when cut at the first step

2: Approximately
5 mm wide when cut at the second step

PARTS AND POSITIONS FOR LIQUID GASKET.

Apply liquid gasket to positions and types of gasket according to the
table shown below.

Follow the application pattern at each position shown in the figures.
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Unit: mm({in.}
Application Gasket
No. Part name Application position and pattern width to be Remarks
used
Matching flange face with the block
1.5-2.5
1 | Oil seal retainer {0.0591- Black
0.0984}
1.5-2.5
2 | Coolant pump {0.0591- Black
0.0984}
Matching flange face with the block
LIQUID GASKET
1.5-2.5
3 | Oil cooler {0.0591- Silver
0.0984}
C
)
Matching flange face with the cylinder head
LIQUID GASKET
o) e 1.5-2.5 -
4 | Thermostat case {0.0591- Silver
0.0984}
OO0
Matching face with the rear edge
HOLE AT LIQUID GASKET 1.5-2.5
5 |Flange HEAD SIDE {0.0591- Silver
‘ ’ 0.0984}
Matching flange face with the intake manifold
LIQUID GASKET
1.5-2.5
6 | Intake pipe {0.0591- Black

0.0984}
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ENO1-23

lower faces of

Application Gasket
No. Part name Application position and pattern p:lidth to be Remarks
used
Matching flange face with the intake pipe
© 1.5-2.5
7 | Intake pipe {0.0591- Black
0.0984}
Matching parts of block upper face rear end, gas-
ket, rear end plate, flywheel housing, cylinder — White
head gasket
. . . 1.5-2.5
Matching parts of oil seal retainer and block lower {0.0591- Black
face front end 0 b984}
. 1.5-2.5
Matching parts of block lower front end, gasket, {0.0591- Silver
rear end plate and flywheel housing 0 b984}
LIQUID GASKET
PRINT SEAL
LIQUID GASKET
Front and rear CYLINDER HEAD
g |ends of upper/ T GASKET

block

LIQUID GASKET
(2 LOCATION EACH)

REAR END PLATE

BLOCK
FLYWHEEL
OIL SEAL HOUSING
RETAINER
CUTTER GASKET

NOTICE
Cut the rear end plate gasket with a craft knife
flush with the block upper face.
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Application Gasket
No. Part name Application position and pattern p':vidth to be Remarks
used
Matching face of rear end plate
LIQUID LIQUID
GASKET GASKET
1.5-2.5
9 | Flywheel housing {0.0591- Silver
0.0984}
1. Matching faces with cam housing and plug 1.5-2.5 Black |2 locations
. . . {0.0591- at front and
2. Matching parts of cam housing, plug, cylin-
0.0984} rear ends
der head cover and gasket
LIQUID GASKET—~
uL \W ﬁ
NOTICE

10 | Cam housing

Application area of liquid gasket is half circle
of cam housing. Never apply it to the upper
half circle of the plug.

Remove the excessive gasket completely.

CYLINDER HEAD COVER

-_-t:_
O-RING

EXCESSIVE GASKET X O

When the cylinder head cover is assembled,
reapply the liquid gasket. (Assembly must be
done within 20 minutes.)

LIQUID GASKET LIQUID GASKET

NOTICE

Figure on the right shows application "pattern” of the liquid gasket. Apply
the liquid gasket to the center of seal flange inside whenever possible.
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CYLINDER HEAD

COMPONENT LOCATOR

EN0110302D100001

SAPHO011030200001
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EN02-3

1 Oil filler cap 16 Valve spring retainer
2 Cylinder head cover 17 Valve spring seat upper
3  Silent block 18 Valve spring outer
4 Plug 19 Valve spring inner
5 Head cover gasket 20 Valve stem seal
6 Rocker arm shaft 21 Valve spring seat lower
7  Lock nut 22 Cross head adjusting screw
8 Rocker arm 23 Lock nut
9  Adjusting screw 24 Cylinder head
10 Heater plug 25 Cylinder head gasket
11 Rocker arm support 26 Valve seat
12 Camshaft bearing 27 Valve
13 Camshaft 28 Harness assy
14 Camshaft drive gear 29 Camshaft bearing cap
15 Cross head
Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A 28.5 {290, 21} E 25 {250, 18}
B 59 {600, 43}+90° F 59 {600, 44}+90°+90° or 135° or 180°
C 25 {250, 18} H 55 {560, 41}
Unit: N-m {kgf-cm, Ibf-ft}
(2
\ )
* Up to Mar. 2007 production |* From Apr. 2007 production
D 28.5 {290, 21} 36 {370, 27}
G 28.5 {290, 21} 36 {370, 27}
I 28.5 {290, 21} 36 {370, 27}

*D bolt 7T and 9T appearances are the same. Determine the tightening torque by referring to the production date on
Engine information label on the cylinder head cover.
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SPECIAL TOOL

Prior to starting an engine overhaul, it is necessary to have these special tools.

EN0110302K100001

lllustration Part number

Tool name

Remarks

S0943-31070

EYE BOLT

S0949-11010

WIRE

S0947-01170

VALVE SPRING PRESS

S0943-11020

VALVE LAPPING TOOL

S0947-22100

VALVE STEM SEAL PRESS

% S0947-21210 BAR For Nozzle sleeve
‘ SN441-00610 STEEL BALL Used with S0947-21210
. S0947-11520 GUIDE
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SAPH011030200013

SAPH011030200014

OVERHAUL
IMPORTANT POINTS DISASSEMBLY

EN0110302H200001

1. DISASSEMBLE THE CYLINDER HEAD.

(1) Remove the cylinder head cover.

NOTICE

Clean all dust from around the cylinder head cover before removing it
to prevent foreign particles from getting in.

(2) Remove injector harness bracket
a. Disconnect the injector connectors.
b. Remove the 5 nuts and injector harness bracket.

(3) Remove the leakage pipe.

(4) Clean parts around the injector and fuel system connections.
NOTICE

Entry of foreign particles into the combustion chamber may result in
engine trouble.

(5) Remove the injector assembly.

NOTICE
Refer to CHAPTER FUEL SYSTEM.
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ADJUSTING
SCREW

SAPH011030200015

ROCKER ARM SUPPORT

SAPH011030200016

®

2
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SAPH011030200017

(6) Remove the rocker arm assembly.
a. Loosen the lock nut at the end of the rocker arm and turn the
adjusting screw counterclockwise completely.
NOTICE
Not untightening the adjusting screw may result in a bent rocker
shaft.

b. Loosen the injector bolt.

c. Loosen the rocker arm support bolt as shown in the figure.
NOTICE
If the cross head is removed from the valve during disassembly of the
rocker arm assembly, reassemble the cross head as it was.

(7) Remove the cylinder head bolts.
a. Gradually loosen bolts three times in the order shown in the fig-
ure.
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(8) Lift and remove the cylinder head from the cylinder block.
SST: Eye bolt (S0943-31070)

NOTICE
J Place a piece of wood between the cylinder head and table.

. When removing the cylinder head together with the injection
nozzle, avoid contact between the injection nozzle and piece of
wood.

Check that there is no oil, water or gas leakage in the cylinder
head gasket if overheated or not.

SAPH011030200018

SAPH011030200019

2. DISASSEMBLE THE VALVE SYSTEM.
(1) Remove the valve spring retainer using the special tool.
SST: Valve spring press (S0947-01170)

SAPH011030200020

(2) Remove the intake and exhaust valve.

NOTICE

Attaching tags to the valves (giving corresponding cylinder Nos.) will
eliminate time required for lapping the valve seats on reassembly.

SAPH011030200021
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SAPH011030200022

LOWER SURFACE OF CYLINDER HEAD

SAPHO011030200023

BACK PLATE —— | VALVE SEAT
/
¢’ ———— ELECTRIC
e AN " WELDING
" ’ __CUT THREE
/" PLACES HERE
SAPHO011030200024
Bl ——1 s
‘ v —
INTAKE ~ EXHAUST
D % . + V———i—u Y|)
L} C T LQL_’I ]
INTAKE ~ EXHAUST

3. CLEAN THE CYLINDER HEAD.

(1) Clean the cylinder head and remove carbon deposits or foreign parti-
cles.

NOTICE

Be careful not to damage the cylinder head lower surface when

removing carbon deposits or foreign particles.

IMPORTANT POINTS-REPLACEMENT

1. REPLACE THE VALVE GUIDE.
(1) Remove the valve stem seal.
(2) For removal, strike the valve guide with a brass bar and hammer.

/\ WARNING
Be sure to wear protective goggles. Striking the valve guide when
removing the valve guide may cause metal chips to fly up.

(3) When installing a new valve guide, do not twist the end. Press fit the
valve guide using the special tool.
SST: Guide (S0947-11520)

NOTICE

. Be careful not to damage the valve stem at the upper or lower
end of the guide during press-fitting.

o Be sure to apply engine oil around the valve guide during press-
fitting.

2. REPLACE THE VALVE SEAT.
(1) When replacing the valve seat, cut three places on the circumference
of an unwanted valve and weld it to the valve seat.

NOTICE
To protect the lower surface of the cylinder head from welding spatter,
be sure to apply grease before welding.

(2) Place a (brass) back plate at the top of the valve system and strike it
with a hammer to remove the valve seat.

/\ WARNING
Be sure to wear protective goggles. Striking the valve seat for removal
of valve seat may cause metal chips to fly up.

(3) Machine the valve according to the valve seat dimensions.
Unit: mm {in.}

SAPHO011030200025

Intake Exhaust
A 41-41.016 39-39.016
Cylinder {1.6142-1.6148} {1.5355-1.5360}
head side B 9.4-9.6 8.6-8.8
{0.3701-0.3779} {0.3386-0.3464}
c 41.085-41.1 39.12-39.135
Valve seat {1.6176-1.6181} {1.5402-1.5407}
side D 7-7.2 6-6.2
{0.2756-0.2834} {0.2363-0.2440}
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(4) Heat the cylinder head to 80 - 100°C {176 - 212°F} in hot water.
BRASS ROD DIAMETER A: After cooling the valve seat, insert it into the cylinder head.

INTAKE 41mm {1.61in.} A
EXHAUST 39mm {1.541in.}

/\ WARNING
Be sure to wear protective goggles. Punching the nozzle seat when
installing nozzle seat may cause metal chips to fly up.

(5) Apply a small amount of lapping compound to the contact surfaces of
the valve and valve seat. Turn the valve using the special tool and tap
it lightly to lap.

SST: Valve lapping tool (S0943-11020)

SAPH011030200027

3. REPLACE THE VALVE STEM SEAL.
_ (1) After removing the valve stem seal, assemble the spring lower seat
STEM SEAL L and apply engine oil to the stem seal lip. Punch it into the valve guide
\ B - SPECIALTOOL . .
SPRING \ D/ using the special tool.
LOWER SEAT, \\ SST: Valve stem seal press (S0947-22100)

/\ WARNING
Be sure to wear protective goggles. Striking the valve stem seal for
installing of valve stem seal may cause metal chips to fly up.

NOTICE
After assembly of the stem seal, check for deformation or cracking of
the rubber or incline.

RUBBER

SAPH011030200028
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SAPH011030200029

/CYLINDER HEAD

-

/ NOZZLE SEAT

__/H\__

SAPHO011030200030

CYLINDER HEAD
STEEL BALL

Q‘/ STRIKE AND CAULK

SAPH011030200031

SAPHO011030200020

4. REPLACE THE NOZZLE SEAT.

(1) Tap the nozzle seat from the cylinder head lower surface.
Then, screw in a suitable bolt and strike the bolt head with a hammer
to remove the nozzle seat from the cylinder head.

/\ WARNING
Be sure to wear protective goggles. Punching the nozzle seat when
installing nozzle seat may cause metal chips to fly up.

NOTICE
After removing the nozzle seat, remove the rest of liquid gasket or the
adhesion such as dust completely.

(2) After inserting the O-ring into the nozzle seat insertion hole of the cyl-
inder head, apply liquid packing (Three Bond No. 1211 or equivalent)
to the lower part of the new nozzle seat and assemble it onto the cyl-
inder head.

NOTICE

Be sure to replace the O-ring with a new one. Reuse of the O-ring may

cause water or gas leakage, resulting in overheating or cracking of

the cylinder head.

(3) Caulk the nozzle seat with the special tools.
SST:
Bar (S0947-21210)
Steel ball (SN441-00610)

IMPORTANT POINTS - ASSEMBLY

1. ASSEMBLE THE VALVE AND VALVE SPRING.

(1) Install the valve spring retainer at the valve spring upper seat using
the special tool.
SST: Valve spring press (S0947-01170)

NOTICE
. Be sure to apply engine oil to the contact surface of each part
before assembly.

J Be sure to place each valve in its original position.

o When the valve spring is compressed, be careful of damage to
the stem seal due to contact of the upper seat.

. Since this valve spring is evenly pitched, it can be installed
either end up.
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ENO2-11

GEAR CASE PRINT SEAL

WATER HOLE SEAL RING

SAPH011030200032

POSITION OF LIQUID™ A
GASKET APPLICATION

PRINT SEAL

POSITION OF LIQUID

GASKET APPLICATION
LIQUID GASKET
CYLINDERH_E&P CORRECT
CYLINDER FLYWHEEL HOUSING
BLOCK /(
REAR END PLATE CLEARANCE
INSUFFICIENT
CLEARANCE CLEARANCE
EXCESSIVE
SECTION A-A

SAPH011030200033

SAPH011030200034

2. INSTALL THE CYLINDER HEAD GASKET.

NOTICE

. When installing the cylinder head, install the new gasket after
removing dirt, moisture and oil on the cylinder head and cylinder
block surface.

. Never reuse the gasket as it may cause engine damage.

. The twelve water hole seal rings between the bores are easily
damaged. Do not touch them with your hands or other objects.
Make sure that the seal rings are not loose or damaged.

. Since silicon material is used for the gear case print seal, make
sure that there is no peeling before assembly.

(1) Install the cylinder head gasket on the cylinder block and flywheel
housing.

(2) Fill the hole at the back of the cylinder head gasket with liquid gasket.

NOTICE

Make sure that the liquid gasket surface is flush with the cylinder
head gasket upper surface.

INSTALL THE CYLINDER HEAD.

Using the special tool and hoist, install the cylinder head.
SST:

Eye bolt (S0943-31070)

Wire (S0949-11010)

NOTICE
When installing the cylinder head, pay attention to cam idle gear and
sub idle gear engagement.
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SAPH011030200035

M12: No.1-18
M10: No.19-21

SAPH011030200036

PAINT

$ %Q 3

SAPH011030200037

VAR

SAPH011030200038

4. INSTALL THE CYLINDER HEAD BOLT.
(1) Preparation

a. Measure the length of the M12 head bolts, if the length is A or
more, replace with new bolts
Bolt number Limit A mm (in.)
5,6,7,12,13, 14, 15, 20, 21 126.5 {4.9803}
9,10,17,18 156.5 {6.1614}
4,8,11, 16,19 187.5 {7.3819}
b. Make sure that no dirt or scratch is on the tightening surface of
the cylinder head bolt.
c. Apply clean engine oil to the bolt surface and bolt threads.
NOTICE

Since the cylinder head bolts are unique to this engine, do not substi-
tute ordinary bolts.

(2) Tig

hten the cylinder head bolt.

The total tightening toque and angles are shown in the table

below. The tightening methods are shown in the steps below.
Head bolt number Total tightening angle
1,2,7,8,9,10, 15,16, 17 59 N-m +90°+90°
4,5,12,13 59 N-m +90°+135°
3,6,11,14,18 59 N-m +90°+180°
19, 20, 21 59 N-m

a.

Tighten No.1-No.18 (M12) bolts in the order shown in the figure to
the specified torque below.

Tightening Torque:

59 N-m {600 kgf-cm, 43 ft-Ibf}
b. After tightening bolt No. 18, check the torque again through all the
bolts from No. 1 to No. 18.
c. Mark the bolts with paint to indicate the same directions as shown
in the figure.
d. Turn No.1-No.18 bolts 90° (1/4 turn).
e. Make sure that all paint marks face the same direction.
f. Tighten the head bolts again (M12 bolts only) in the same
sequence and to their respective tightening angles
Head bolt number Tightening angle
1,2,7,8,9,10, 15,16, 17 90°
4,5,12,13 135°
3,6,11,14,18 180°
NOTICE

When adding torque, never untighten the nuts, even if they have been
overtightened.
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SAPH011030200039

IDLE GEAR
THRUST PLATE

LUBRICATION

CYLINDER HEAD HOLE
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SAPH011030200040

g. Tighten No. 19 - No. 21 (M10 bolts) in the order shown in the fig-
ure to the specified torque below.

Tightening Torque:

59 N-m {600 kgf-cm, 43 Ibf-ft}

5. INSTALL THE CAM IDLE GEAR.

NOTICE

. Install the cam idle gear shaft through the thrust plate as shown
in the figure so that the lubrication hole is downward.

o Apply clean engine oil to the bolt seat and bolt threads.

6. ASSEMBLE THE CAMSHAFT GEAR.

Measure the length of the camshaft gear bolts, if the length is A or
more, replace with new bolts.

Dimension A 30.5 mm {1.2008 in.} |

SAPH011030200041

SAPH011030200042

Make sure that there is neither damage to the camshaft gear or cam-
shaft nor dirt on them.

Apply clean engine oil to the bolt surface and bolt threads and tighten
them to the specified torque below.

Tightening Torque:

59 N-m {600 kgf-cm, 43 Ibf-ft}
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SAPH011030200043

SAPH011030200044

ROCKER ARM SUPPORT

SAPHO011030200046

’ ROCKER ARM

SAPHO011030200045

(4) Turn bolts an additional 90° (1/4 turn).

NOTICE

When adding torque, never untighten the bolt, even if it has been
overtightened.

7. INSTALL THE CAMSHAFT.

(1) Align the mark on the flywheel with the flywheel housing pointer to set
the No. 1 piston to top dead center of the compression stroke.

NOTICE

Engine adjustment - Refer to PREPARATION OF CHECKING AND

ADJUSTMENT.

(2) Install the camshaft into the cam housing.

NOTICE

Two drill holes on the camshaft gear should be located at left side and
lower drill hole should match with the camshaft housing upper sur-
face.

(3) Install the camshaft bearing cap, and tighten the bolts.

8. INSTALL THE ROCKER ARM ASSEMBLY.
(1) Make sure that the cross head is on each valve.

NOTICE
If the cross head is assembled whilst off the valve, the upper seat will
be pressed, resulting in a loose valve.

(2) Make sure that the adjusting screw at the end of the rocker arm is
completely screwed in.

NOTICE

Make sure the oil hole is placed below.

(3) Tighten the rocker arm support bolt as shown in the figure to the spec-
ified torque.
Tightening Torque:
28.5 N-m {290 kgf-cm, 21 Ibf-ft}

(4) Tighten the nozzle clamp bolt to the specified torque.
Tightening Torque:
25 N-m {250 kgf-cm, 18 Ibf-ft}

(5) Make sure that the rocker arm moves smoothly.
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HEAD COVER \ ‘ i

HEAD COVER :
GASKET L

BOLT
/SILENT BLOCK
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HEAD COVER
LOWER SURFACE

CAM HOUSING

SAPH011030200049

INSTALL CYLINDER HEAD COVER.

Install the cylinder plugs at the front and rear ends of the cam hous-
ing. Clean the cylinder plugs and the mounting surface of the cam
housing.

Install the head cover gasket into the gasket groove at the head cover
lower surface.

NOTICE

Make sure that there are no foreign particles (including liquid gasket),
or oil on the gasket grooves of the head cover, gasket or cam housing
upper surface nor damage to them.

Apply liquid gasket to plug corner at the front and rear half circles of
the cam housing before installing the head cover.

Insert the silent block from the head cover upper surface.

Tighten the bolt through the silent block to the specified torque below
and fix the head cover on the cam housing.

Tightening Torque:

28.5 N-m {290 kgf-cm, 21 Ibf-ft}
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INSPECTION AND REPAIR

ENO0110302H300001
Unit: mm {in.}

shaft journal and camshaft
bearing

{0.0008-0.0024}

and/or cam bearing.

Inspection item Standard Limit Remedy Inspection procedure
Camshaft journal outside 40 39.85 Replace camshaft Measure
diameter {1.5748} {1.5689} P .
Camshaft bearing inside 40 40.15 Replace cam bear-
diameter {1.5748} {1.5807} ing.
Clearance between cam- 0.020-0.063 Replace camshaft

Camshaft end play

0.110-0.296
{0.0043-0.0116}

Replace camshaft.

IN 50.046{1.9703} | 49.966 {1.9612}

Cam height Replace camshaft.
EX 52.739{2.0763} | 52.659 {2.0732}

Camshaft deflection 0.04 {0.0016} 0.1 {0.0039} | Replace camshaft.

Rocker arm bushing inside
diameter

22.000-22.051
{0.8661-0.8681}

22.08 {0.8693}

Replace rocker arm.

Rocker shaft outside diam-
eter

21.959-21.980
{0.8645-0.8654}

21.92 {0.8630}

Replace rocker
shaft.

Clearance between rocker
shaft and rocker arm bush-

ing

0.020-0.092
{0.0007-0.0036}

0.16 {0.0063}

Replace rocker arm

and/or rocker shaft.
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EN0O2-17

Inspection item Standard Limit Remedy Inspection procedure
Stemoutside 7 {0.2756} 6.92 {0.2724} |Replace the valve. | Measure
diameter

Intake valve | Cuide inside 7 {0.2756} 7.04 {0.2772} |Rieplace the valve
diameter guide.
0.023-0.058 Replace the valve
Clearance {0.0010-0.00223 | %-1210:0047} | o d/or valve guide.
Stem outside 7 {0.2756} 6.85 {0.2697} | Replace the valve.
diameter
Guide inside Replace the valve
Exhaust diameter 7 {0.2756} 7.04 {0.2772} guide.
valve
0.050-0.083 Replace the valve
Clearance {0.0020-0.0033) | 2-1°10:0058} | o i/or valve guide.
0.55-0.85 Replace the valve
IN {0.0217-0.0334} 1.2{0.0472} and valve seat.
Valve sink
1.15-1.45 Replace the valve
EX {0.0453-0.0570; | 18100708} | . d valve seat.
Measure
IN 30° 30°-30°35'
Valve seat
angle
EX 45° 45°-45°30' ( L —
VALVE SEAT
Resurface the valve
and/or valve seat.
IN 30° 29°30'-30°
Valve face
angle
EX 45° 44°30'-45°
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Inspection item Standard Limit Remedy Inspection procedure
314N 291.8N Measure
Setting load | {32.0 kgf, 70.5 Ibf} {29.8 kgf, Replace.
at 46.8 {1.843} 65.6 Ibf}
Outer valve | Free length
spring (reference 75.7 {2.980} 72.7 {2.862} | Replace.
value)
_ 2.6 {0.1023}
Squareness (2.0°) Replace.
129 N 119.5N Setting load
Setting load | {13.2 kgf, 29.1 Ibf} {12.2 kdf, Replace.
at 44.8 {1.764} 26.9 Ibf}
Free length
(reference 64.6 {2.543} 61.6 {2.425} | Replace.
value)
Free length
Inner valve
sp"ng <aearance
_ 2.3 {0.0905}
Squareness (2.0°) Replace.
AN
Squareness
Visual check
Wear and damage of valve
spring seat upper and — — Replace. @ 7/ \ @
lower ~— (g)
Measure
Nozzle protrusion 2.45-2.95 _ Replace nozzle
P {0.0965-0.1162} seat.
CYLINDER
HEAD
0.04 or less Measure
{0.0016 or less}
for longitudinal
direction
Cylinder head lower sur- Replace.
0.20 {0.0078} | NOTICE: Do not
face flatness : :
0.03 or less grind for repair.

{0.0012 or less}
for lateral direction
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Inspection item Standard Limit Remedy Inspection procedure
Visual check
Cracks or damage to cylin-
der head (Dye penetrant — — Replace.
check)
Contact of valve (Use of Entire periphery of
Red lead marking com- valve head evenly — Matches valve.
pound) in contact
Camidle gear shaftoutside | 5, /4 5305, 33.8 {1.3307} | Replace.
diameter
Cam idle gear shaft bush- 34 {1.3386} 34.20 {1.3464} | Replace.
ing inside diameter
Clearance between cam 0.025-0.065 Replace idle gear

idle gear shaft and cam idle
gear bushing

{0.0010-0.0026}

0.2 {0.0078}

shaft and/or idle
gear.
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CRANKSHAFT FRONT END
COMPONENT LOCATOR

EN0110302D100002

SAPHO011030200065

1 Crankshaft pulley 3 Oil seal retainer
2 Crankshaft oil seal

Tightening torque Unit: N-m {kgf-cm, Ibfft}
|A 108 {1,100, 80}# |
#=Apply oil to the threads and seat surfaces before tightening.
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SPECIAL TOOL

Prior to starting an engine overhaul, it is necessary to have these special tools.

EN0110302K 100002

Illustration

Part number

Tool name

Remarks

S0942-01731

OIL SEAL PULLER

S0940-71030

OIL SEAL PRESS
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SAPH011030200068

REMOVE THIS AFTER INSTALLING THE HOOK

NOTCH

SAPH011030200069

CENTER BOLT

SAPH011030200070

OIL SEAL /

SAPH011030200071

OVERHAUL

EN0110302H200002

IMPORTANT POINTS - REPLACEMENT

1. REMOVE THE CRANKSHAFT FRONT OIL SEAL.
SST: Oil seal puller (S0942-01731)

(1) Place the plate at the crankshaft end using the crankshaft pulley bolts.

(2) Engage the hook with the oil seal notch and install the hook using the
bolt supplied.
(3) Remove the installed bolt in step (1).

(4) Install the center bolt and tighten it to remove the oil seal.

2. INSTALL THE CRANKSHAFT FRONT OIL SEAL.
SST: Oil seal press (S0940-71030)

(1) Clean the edges and surface of the crankshaft and the special tools.
(2) Insert a new crankshaft oil seal into the guide of the oil seal press.
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EDGE OF THE CRANKSHAFT

L FELT SIDE OF
THE OIL SEAL

___H

GUIDE BOLT

S
§\\ GUIDE

NOTICE

Pay attention to the orientation of the crankshaft oil seal (The felt side
should face the outside of the cylinder block).

SAPH011030200072

GUIDE BOLT

SAPH011030200073

PRESS

CENTER BOLT

(3) Apply a little engine oil to the seal portion of the crankshaft oil seal.
(4) Attach the oil seal press guide with the new crankshaft oil seal onto
the crankshaft using the attached guide bolt.

(5) Insert the oil seal press by adjusting the oil seal press hole to the
guide bolt.

(6) Press the crankshaft oil seal inside by attaching the accompanying
center bolt onto the oil seal press and tightening it until it stops.

SAPH011030200074
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COMPONENT LOCATOR

FLYWHEEL AND FLYWHEEL HOUSING

EN0110302D100003

EXAMPLE

SAPH011030200075

Flywheel housing 4 Ring gear
2 Crankshaft oil seal 5 Flywheel
Hanger bracket 6 Pilot bearing
Tightening torque Unit: N-m {kgf-cm, Ibfft}
A 186 {1,900, 137}#O B  MS8: 28.5 {290, 21}
B M8 Torx bolt: 36 {367, 27}
B  M10: 55 {560, 40.5}
B M16: 176.5 {1,800, 130}

#=Apply oil to the threads and seat surface before tightening.

O=Tighten the bolt to the specified torque, then loosen it. Tighten to the specified torque again.
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EN0110302K100003
Prior to starting an engine overhaul, it is necessary to have these special tools.
lllustration Part number Tool name Remarks

S0942-01742

REAR OIL SEAL PULLER

S0940-71040

OIL SEAL PRESS

S0948-11340

GUIDE BAR

\,

RN
AN
N

7 MAIN ENGINE S0\ N
SPEED SENSOR “\\

SAPH011030200079

MAIN ENGINE SPEED SENSOR

A
j—
PO
h S — P &Mw FLYWHEEL
&
(L
1 mm p—_ o
{0.394 in} \|

SAPH011030200080

OVERHAUL

EN0110302H200003

IMPORTANT POINT - DISMOUNTING

1. REMOVE THE FLYWHEEL.
(1) Remove the main engine speed sensor from the flywheel housing.

NOTICE
When dismounting and remounting the flywheel. Remove the main
engine speed sensor. If not removed, it will result in damage of the

sensor.
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EXAMPLE

CRANK ANGLE
SENSOR

SAPHO011030200082

SAPH011030200083

EXAMPLE

NOTCH

SAPHO011030200084

(2) Remove the 8 bolts of the flywheel assy.

(3) Install the special tool, remove the flywheel.
SST: Guide bar (S0948-11340)

/\ WARNING
The flywheel is heavy when removing, be careful not to drop it on your
feet.

IMPORTANT POINTS - REPLACEMENT

1. REMOVE THE CRANKSHAFT REAR OIL SEAL.
SST: Oil seal puller (S0942-01742)

(1) Place the plate at the crankshaft end using the flywheel bolts.

NOTICE
Match the plate hole to the crankshaft collar knock part.

(2) Engage the hook with the oil seal notch and install the hook using the
bolt supplied.
(3) Remove the installed flywheel bolts in step (1).
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(4) Install the center bolt and tighten it to remove the oil seal.
EXAMPLE

SAPH011030200085

2. INSTALL THE CRANKSHAFT REAR OIL SEAL.
SST: Oil seal press (S0940-71040)

(1) Clean the edges and surface of the crankshaft and the special tools.
(2) Insert a new crankshaft oil seal into the guide of the oil seal press.

SAPH011030200086

NOTICE
EDGE OF THE CRANKSHAFT Pay attention to the orientation of the crankshaft oil seal (The felt side
& FELT SIDE OF should face the outside of the cylinder block).
ﬁ THE OIL SEAL
- . H

B

N\,

]
l§ ) | GuIDE BOLT
@J\GUIDE

SAPH011030200087

(3) Apply a little engine oil to the seal portion of the crankshaft oil seal.
(4) Attach the oil seal press guide with the new crankshaft oil seal onto
the crankshaft using the attached guide bolt.

EXAMPLE

GUIDE BOLTY

SAPH011030200088
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(5) Insert the oil seal press by adjusting the oil seal press hole to the
EXAMPLE guide bolt.

CENTER BOLT

SAPH011030200089

EXAMPLE

SAPHO011030200090

EXAMPLE

SAPH011030200091

EXAMPLE

SPECIAL
TOOL

SAPHO011030200092

(6) Press the crankshaft oil seal inside by attaching the accompanying
center bolt onto the oil seal press and tightening it until it stops.

3. REPLACE THE FLYWHEEL RING GEAR.
(1) Heat the ring gear evenly to about 200°C {392°F} with a torch. Tap the
ring gear periphery lightly using a cushion bar to remove the gear.

/\ WARNING
Never touch the heated ring gear or flywheel with your bare hand. This
can result in personal injury.

(2) Heat the ring gear evenly to about 200°C {392°F} with a torch. Insert
the ring gear into the flywheel so that the chamfered side is upward.

/\ CAUTION
Never touch the heated ring gear or flywheel with your bare hand. This
can result in personal injury.

IMPORTANT POINT - ASSEMBLY

1.  INSTALL THE FLYWHEEL.

(1) Make sure that there are no burns or dirt on the contact surface or in
the threaded holes of the crankshaft or flywheel. Install the special
tool onto the crankshaft.

SST: Guide bar (S0948-11340)

NOTICE
Place one guide bar at the collar knock and another at the opposite
side of the collar knock.
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(2) Insert the flywheel slowly until it contacts the collar knock to prevent
impact on the guide bar. Adjust the position, then insert the flywheel
completely.

/\ WARNING
Be careful not to drop the flywheel on your foot when removing it,

because it is very heavy.

NOTICE
Align the "O" mark on the flywheel and crankshaft collar knock-pin.

SAPH011030200093

EXAMPLE

(8) Apply clean engine oil to the threads of the flywheel bolt and the fly-
wheel bolt seat. Be sure to tighten the flywheel bolts (6 pieces) with a
low-torque impact wrench.

(4) Pull out the guide bar and tighten the remaining two flywheel bolts
provisionally as in step (3).

SAPH011030200094

TIGHTENING ORDER OF FLYWHEEL BOLT

(5) Tighten the flywheel in the order shown in the figure to the specified
torque below.
Tightening Torque:
186 N-m {1,900 kgf-cm, 137 Ibfft}

(6) Loosen all bolts and tighten them again to the specified torque.

SAPH011030200095
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INSPECTION AND REPAIR

ENO0110302H300002
Unit: mm {in.}

Inspection item Standard Limit Remedy Inspection procedure

Measure

F_Iywheel surface deflec- _ 0.15 {0.0059} | Repair.

tion
Measure

L=
Flywheel Mar_1ua| ™
thickness | oo c®
- (Diameter 29 {1.142} 28 {1.102} —
(Dimen-
- 390 mm {15
sion A) .
in.})
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COMPONENT LOCATOR

TIMING GEAR

EN0110302D100004

SAPHO011030200098

1 Gasket 8 Main idle gear

2 Rear end plate 9  Crankshaft gear

3 Camshaft gear 10 Power steering pump drive gear

4 Cam idle gear 11 Air compressor drive gear

5 Idle gear thrust plate 12 Air compressor idle gear

6 Sub-idle gear 13 Idle gear bushing

7 Oil pump gear 14 Idle gear shaft

Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A 108 {1,100, 80}# C 55 {560, 41} Application of lock sealant

B 172 {1,750, 127}#

#=Apply oil to the threads and seat surfaces before tightening.
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SPECIAL TOOL

Prior to starting an engine overhaul, it is necessary to have these special tools.

EN0110302K100004

lllustration

Part number

Tool name

Remarks

S0942-01100

SLIDING HAMMER

For MAIN IDLE GEAR

S0942-01442

SLIDING HAMMER

For SUB AND CAM
IDLE GEAR

S0941-11300

SOCKET WRENCH

For TORX BOLT

OVERHAUL

SAPH011030200103

REMOVE THE IDLE GEAR SHAFT.

ENO0110302H200004

IMPORTANT POINTS - DISASSEMBLY

Remove the idle gear shaft using the special tool.

SST:

Sliding hammer (for main idle gear) (S0942-01100)
Sliding hammer (for sub and cam idle gear) (S0942-01442)
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IMPORTANT POINTS - ASSEMBLY

1. INSTALL THE REAR END PLATE.

(1) Apply lock sealant (Nut Lock Super 5M or equivalent) to the threads of
the torx bolts in the side of bearing holder case fitting (2 places) and
tighten to the specified torque using the special tool.

SST: Socket wrench (S0941-11300)

Tightening Torque:
55 N-m {560 kgf-cm, 41 Ibf-ft}

SAPH011030200104

2. INSTALL THE CRANKSHAFT GEAR.
STAMPED SURFACE OF (1) Heat the crankshaft gear in oil heated to 100°C -150°C {212°F-

PART NUMBER 302°F).
= A
B /\ WARNING

Never touch the heated gear with your bare hand. This can result in
personal injury.

(2) Align the crankshaft gear groove with crankshaft pin.
(3) Install the crankshaft gear onto the crankshaft as shown in the figure.
Dimension A: 22 mm {0.866 in.}

- - CRANKSHAFT GEAR
CRANKSHAFT

SAPH011030200105



EN02-34

ENGINE MECHANICAL (JO5D)

3. INSTALL THE IDLER GEAR SHAFT AND GEAR.

MAIN IDLE GEAR

AIR COMPRESSOR
IDLE GEAR

POWER STEERING
PUMP DRIVE GEAR

AIR COMPRESSOR
DRIVE GEAR

CAM SHAFT GEAR

CAM IDLE GEAR

lyC

A,

SUB IDLE GEAR

OIL PUMP GEAR

CRANK SHAFT GEAR

CYLINDER

BLOCK  secTiON C-C

THRUST _ ==
PLATE -

THRUST

PLATE

CYLINDER h%?_FéICATION

BLOCK

-
SECTION B-B

THRUST
PLATE

SAPH011030200107

LUBRICATION
HOLE
SECTION D-D -
LUBRICATION
HOLE
..E ALIGN THREE ALIGN THREE
TEETH MARKED TEETH MARKED ﬁ'gg'ﬁ m\?xil:éo CYLINDER
BLOCK SECTION A-A
SAPHO011030200106
NOTICE
. Install each idle gear shaft through the thrust plate as shown in

the figure so that the lubrication hole is downward.

. Adjust the timing of the main idle gear to align with the idle gear

as shown in the figure.

4. MEASUREMENT OF GEAR BACKLASH.

(1) Measure the backlash between the gears with a dial gauge. (Refer to

the table of INSPECTION AND REPAIR)

NOTICE

After measurement of the backlash, apply engine oil to each gear sur-

face.
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INSPECTION AND REPAIR

ENO0110302H300003
Unit: mm {in.}

Inspection item Standard Limit Remedy Inspection procedure
Crankshaft- 0.030-0.167
Main idle {0.0012-0.0065} | 9-30 {0-0118}
Main idle-Air 0.032-0.096

Timing gear
backlash

compressor idle

{0.0013-0.0038}

0.10 {0.0039}

Air compressor
idle-Air com-
pressor

0.020-0.083
{0.0008-0.0033}

0.10 {0.0039}

Air compressor-
Power steering

pump

0.030-0.134
{0.0012-0.0052}

0.30 {0.0118}

Main idle-Sub 0.030-0.113
idle {0.0012-0.0044y | 0-30 {0-0118}
Sub idle-Oil 0.030-0.131
pump {0.0012-0.0051} | 0-30 {00118}
Sub idle-Cam 0.050-0.218
idle {0.0020-0.0085 | 0-30 {00118}

Cam idle-Cam-
shaft

0.030-0.253
{0.0012-0.0099}

0.30 {0.0118}

Replace gear.

Measure
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Inspection item Standard Limit Remedy Inspection procedure
Shaft outside
diameter 57 {2.244} _ _
Bushing inside
. 57 {2.244} — —
diameter
- 0.030-0.090 Replace bushing
Main idle
shaft Clearance {0.0012-0.0035} | %20 10-0079} | 5 yjor shat.
Gear width 44 {1.732} — —
Shaft length 44 {1.732} — —
Measure
End pla 0.114-0.160 0.30 {0.0118} Replace gear and/
play {0.0045-0.0062} | -~ or shaft.
Shaft outside
diameter 50 {1.969} _ -
Bushing inside
) 50 {1.969} — —
diameter -
Subidle | Clearance (0.0010.0.0099) | 020 {00078} | o855 Heahing
shaft . - .
Gear width 22 {0.866} —_ —_ Outside diameter
Shaft length 22 {0.866} — —
0.040-0.120 Replace gear and/
End play {0.0016-0.0047} | 0-30 {00118} | o chatt.
Shaft outside
diameter 34 {1.339} _ _
gil;?;'l‘i;t'legrinswe 34 {1.339} —_ _ Inside diameter
; 0.025-0.075 Replace bushing
Cam idle
oraft Clearance {0.0010-0.0020} | %20 10-0079} | 5 gjor shat.
Gear width 22 {0.866} — —
Shaft length 22 {0.866} — —
0.040-0.120 Replace gear and/
End play {0.0016-0.0047} | 0-30{0-0118} | i rust plate.
End pla
Shaft outside 34 {1.339} _ _ Py
diameter ’
Bushing inside 34 {1.339} _ _
diameter
Air 0.025-0.057 Replace bushing
compressor | Clearance {0.0010-0.0022} | 0-10{0:0038} | . ior shatt.
idle
Gear width 28.5 {1.1220} — —

Shaft length

28.5 {1.1220}

End play

0.160-0.220
{0.0063-0.0086}
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MAIN MOVING PARTS AND CYLINDER BLOCK

COMPONENT LOCATOR

EN0110302D100005

SAPH011030200110
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1 Cylinder liner 10 Connecting rod bearing

2 Cylinder block 11 Crankshaft

3 Piston cooling jet 12 Crankshaft thrust bearing
4 Piston ring 13 Crankshaft main bearing
5 Piston 14 Crankshaft gear

6 Piston pin 15 Collar knock

7  Retainerring 16 Main bearing cap

8 Connecting rod 17 Block heater assy

9  Connecting rod bushing

Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A 22 {220, 15.5} C 69 {700, 50}+90°+45°#0O

B 69 {700, 50}+90°+45°#

#=Apply oil to the threads and seat surfaces before tightening.
O=Tighten the bolt to the specified torque, then loosen it. Tighten to the specified torque again.

A
SAPHO011030200111
1 Gasket Soft washer
2 Oil pan Drain plug
Tightening torque Unit: N-m {kgf-cm, Ibf-ft}

(A 41420, 30) |B 30 {300, 21} |
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SPECIAL TOOL

Prior to starting an engine overhaul, it is necessary to have these special tools.

EN0110302K 100005

Illustration

Part number

Tool name

Remarks

S0944-21011

PISTON RING EXPANDER

For Piston ring

S0942-02100

PULLER

For Cylinder liner

S7910-24098

CONNECTOR BOLT

For Piston cooling jet

S0947-11490 GUIDE

S0940-21540 SPINDLE

S0948-11540 GUIDE
&2

SH691-20825 BOLT
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lllustration

Part number

Tool name

Remarks

S0948-11130

GUIDE

For Connecting rod bushing

S0940-21530

PRESS SUB-ASSEMBLY

SL271-01036

WING NUT

S0944-11370

PISTON RING HOLDER

09219-E4010

GAGE

For Cooling jet check
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INTAKE SIDE

CILHOLE

MATCH MARK

SAPH011030200125

SAPH011030200126

SAPH011030200127

OVERHAUL

IMPORTANT POINTS - DISASSEMBLY

1. REMOVE THE PISTONS WITH CONNECTING RODS.

EN0110302H200005

(1) Remove the pistons and connecting rods from the cylinder block

upper side.
NOTICE

. Remove carbon deposits from the end inside the cylinder liner
with a scraper or emery paper (recommended: No. 150) in a cir-

cular direction.

J Arrange the removed pistons and connecting rod caps in the
order of cylinder Numbers. Be careful not to change the combi-

nation of the connecting rod and cap.

2. REMOVE THE PISTON RINGS.

(1) Remove the piston ring using the special tool.
SST: Piston ring expander (S0944-21011)

NOTICE

. Handle the piston rings carefully because they are made of a

special casting which is easily broken.

. Keep the piston rings for each cylinder separately.

3. REMOVE THE CYLINDER LINER.

(1) Before removing the cylinder liner, put alignment marks on the cylin-

der block and liner flange.

NOTICE
Do not make alignment marks with a punch.
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(@)

SAPH011030200128

ADAPTER

V-LOCK 7 g \!§"/

SOCKET HEAD
CAPSCREW

SAPH011030200129

HEATER

INSULATION ADAPTER

Pull the cylinder liner from the cylinder block using the special tool.
SST: Puller (S0942-02100)

NOTICE

Carefully set the special tool to prevent touching the piston cool-
ing jet.
After removing the cylinder liners, arrange them in sequence.

4. REMOVE THE BLOCK HEATER

(1) Remove the harness by loosening the cord nut.
(2) Loosen the socket head capscrew.

(3) Lever the heater out by using a bar.

NOTICE

Do not damage the adapter installation hole, otherwise water will
leak.

Do not reuse the V-lock.

IMPORTANT POINTS - ON - VEHICLE INSPECTION

INSPECT THE BLOCK HEATER
Measure the resistance between terminals.
If not standard value, replace block heater assembly.

Standard | 13.1—15.2Q |

Measure the resistance of insulation between terminals and heater
insulation. If not standard value, replace block heater assembly.

SAPH011030200130

Standard | More than 5MQ |

SAPHO011030200131

IMPORTANT POINTS - ASSEMBLY

INSPECT AND ADJUST THE PISTON COOLING JET.

Install the piston cooling jet on the cylinder block using the special
tool.

SST: Connector bolt (SZ910-24098)



ENGINE MECHANICAL (JO5D) EN02-43

(2) For the jet test, connect the oil hose to the connector bolt from the cyl-
inder block lower side.

NOTICE

Use clean engine oil for jet flow.

PISTON COOLING JET

CONNECTOR BOLT
(S7910-24098)

OIL HOSE FOR
INJECTION TEST

SAPH011030200132

(8) Set the special tool on the cylinder block upper surface against the
EXAMPLE dowel pin.

SST: Gage (09219-E4010)

) (4) Test jet oil flow from the piston cooling jet nozzle at a hydraulic pres-
SPECIAL TOOL sure of 245 kPa {2.5 kgf/cm?, 35 Ibf/in?}.

CYLINDER BLOCK

SAPH011030200133

(5) If the center of the jet flow is within the two target circles (8 mm
{0.3150 in} and 15 mm {0.5906 in} diameter: Blue), the test is accept-
able.

/\ WARNING
J Engine oil is flammable.
© /‘\ @ @ _@» . Never use an open flame or a naked bulb.
\-‘/ . Carry out the following inspection only in a well-ventilated area.

NOT NOT GOOD  GOOD
Goob  GooD (6) If the center of the jet flow is out of the two target circles, replace the

jet.

JET FLOW TARGET CIRCLE

SAPH011030200134

2. INSTALL THE CYLINDER LINER.
LINER IDENTIFICATION MARK NOTICE

. When assembling the cylinder liner with the cylinder block,
clearance can be set to three levels.

FRONT

SURFACE . The upper surface and side surface of the cylinder block are
QF stamped A, B or C depending on the inside diameter. Insert a
BLOCK matching cylinder liner having the same symbol.

ENGINE TYPE SANP
FRONT OF ENGINE

SAPH011030200135
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/—'CYLINDER LINER

A,B,C MARK
POSITION

SAPH011030200136

(1) Apply engine oil to the inner surface of the block bore and insert the
cylinder liner using the special tool.
SST: Guide (S0947-11490)

NOTICE
Handle the cylinder liner carefully because it is thin.
(If it falls on the floor, it cannot be used.)

3. MEASURE THE PROTRUSION AT THE CYLINDER LINER
FLANGE.
SST: Puller (S0942-02100)

Tightening Torque:
9.8 N-m {100 kgf-cm, 7 Ibf-ft}

| Standard | 0.01-0.08 mm {0.0004-0.0031 in.}

4. MEASURE THE CRANKSHAFT.
(1) If necessary, grind the crankshaft and use an undersize bearing.

SAPH011030200138

. . Outside diameter
Bearing size .
Crank pin Journal

Standard 64.94-64.96 mm 79.94-79.96 mm
{2.5567-2.5574 in.} {3.1473-3.1480 in.}

0.25US 64.69-64.71 mm 79.69-79.71 mm
) {2.5469-2.5476 in.} {3.1375-3.1381 in.}

0.50US 64.44-64.46 mm 79.44-79.46 mm
) {2.5371-2.5377 in.} {3.1276-3.1283 in.}
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NOT "R” SMALM

N - STEPPED STEPPED

\Ex‘x‘éxé

GOOD b NOT GOOD ek

(2) Dimension of fillet “R”

Crank pin

2.5-3.0 mm {0.0985-0.1181 in.}

Journal

2.5-3.0 mm {0.0985-0.1181 in.}

SAPH011030200139

N

NOTICE

or cylinder block.
HINT

ening during installation.

SAPH011030200140

©
APPLICATION
POSITION OF i A
ENGINE OIL T
ek

NOTICE

5. INSTALL THE CRANKSHAFT.
(1) Install the main bearing onto the bearing caps and the cylinder block.

. Install the bearing with the oil hole on the block side and the
bearing without the oil hole on the cap side.

. Apply clean engine oil to inner surfaces of the bearings.

(2) Install the thrust bearing with the groove side (front) toward the crank
arm and with the part No. stamp (back) toward the main bearing cap

Apply engine oil or grease to the back of the bearing to prevent loos-

(3) Install the crankshaft onto the cylinder block.

6. INSTALL THE MAIN BEARING CAP.
(1) Install the main bearing cap onto the cylinder block.
Check the number stamped on the cap.

(2) Measure the length below the head of the bearing cap bolt and
replace any bolts not meeting the limit with new ones.

| Dimension A

108 mm {4.252 in.} |

SAPHO011030200141
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SAPH011030200142

I;’AINT MARK

(8)
(9)

SAPH011030200143

PRESS SUB ASSEMBLY

SAPH011030200144

CONNECTING ROD

SAPH011030200145

Apply clean engine oil to the bolt seat and bolt threads.

Tighten the bolts in the order as shown in the figure to the specified
torque.

Tightening Torque:

69 N-m {700 kgf-cm, 51 Ibf-ft}

Loosen all bolts, tap the front and back ends of the crankshaft using a
plastic hammer.

Tighten the bolts as in step (4).

Mark the bolt heads with paint.

Tighten the bolts 90° (1/4 turn) in the same order as in step (4).
Retighten the bolts 45° (1/8 turn) as in step (8).

(10) Make sure that all paint marks face the same direction.

NOTICE
When adding torque, never untighten the bolts, even if they have been
overtightened.

(11) After tightening, tap the front and back ends of the crankshaft using a

plastic hammer to allow complete fit.

REPLACE THE CONNECTING ROD BUSHING.

Prepare the special tools.

a. Assembly the guide and press sub-assembly inserting its pin into
the guide then secure them with the wing nut.

SST:

Guide (S0948-11130)

Press sub-assembly (S0940-21530)

Wing nut (SL271-01036)

NOTICE

Bring lever “H” punched on the guide above the pin.

Making sure to align both supporting surfaces of the guide and
press sub-assembly flush on a flat plane.

Using a special tool, remove the connecting rod bushing.
a. Setthe connecting rod assembled without connecting rod bearing
on the guide and press sub-assembly.
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b. Install the spindle into the bushing.
SST: Spindle (S0940-21540)

SPINDLE
GROOVE NOTICE
BUSHING Align the groove of the spindle with the groove of the press sub
assembly.

CONNECTING
ROD

PRESS SUB
ASSEMBLY

SAPH011030200146

c. Using a hydraulic press, remove the bushing.

PRESS NOTICE
Always operate the press slowly and smoothly.

.
L SAH SN

FH/IASI777.

[

2z

SAPH011030200147

(8) Chamfer one edge of the bushing hole at the small end of the con-
necting rod uniformly by 0.5-1.0 mm {0.0197-0.0393 in.}.

CHAMFER 0.5-1.0mm NOTICE
0.0197-0.0393IN.} . Irregular chamfering can cause out-of-roundness of the pressed
bushing, which may result in jamming during insertion.

o Remove dust from the inner surface of the small-end hole.

CONNECTING ROD

SAPH011030200148

(4) Mount the bushing on the spindle.
a. Set the bushing and guide on the spindle as shown in the figure,
then secure them with the bolt.
SST:
Spindle (S0940-21540)
Guide (S0948-11540)
Bolt (SH691-20825)

Tightening Torque:
5.0-6.8 N-m {50-70 kgf-cm, 3.62-5.06 Ibf-ft} (Bolt)

NOTICE
SAPHOTI30200149 . Align the groove of the spindle with the groove of the press sub
assembly.

. Make sure that the contact surfaces of the bushing seats firmly
against the contact surfaces of the spindle and guide.
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b. Apply the fresh engine oil around the bushing and guide.
PRESS (5) Align the oil hole of the bushing with the oil hole of the connecting rod.
L SPINDLE NOTICE
. Put the connecting rod to the press sub assembly and the cham-
OIL HOLE BUSHING fer side of the small end to the bushing side.
. Apply the fresh engine oil to the bore of the connecting rod.
BOLT- GUIDE
OIL PATH

CONNECTING
ROD
— |

SAPH011030200150

SAPHO011030200151

HOLLOW MARK .

EXHAUST SIDE

SAPH011030200125

(6) Using a press, install the bushing in the connecting rod.

(7) Inspect the bushing positioning after installation.

a. Make sure that the oil hole of the bushing and the oil path of the
connecting rod are suitably aligned allowing a 6 mm {0.2362 in.}
diameter rod to penetrate.

NOTICE

Misalignment can lead to insufficient lubrication, which may result in
seizure.

b. Insert a new piston pin. When it is turned gently, make sure that
there is no catch or rough movement.

. ASSEMBLE THE PISTON AND CONNECTING ROD.
(1) Heat the piston to 50°C {122°F}.
(2) Assemble the piston hollow-mark to be opposite to the connecting rod
match mark.
NOTICE
Replace the retainer ring with a new one.
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RING UPPER
SURFACE |

IDENTIFICATION
PRINT (SECOND RING ONLY)

TOP RING SECOND RING OIL RING

HEAD CHROME
HEAD CHROME HEAD CHROME
PLATING / PLATING / PLATING

=/ -

SAPH011030200152

SECOND RING

[ TOP RING

SAPH011030200153

POSITION IDENTIFICATION SYMBOL

TOP VIEW

SAPH011030200154

9. ASSEMBLE THE PISTON RING.

(1) Install in the order of oil ring, second ring and top ring using the spe-
cial tool.
SST: Piston ring expander (S0944-21011)

NOTICE
Install the second ring with the identification print on the piston ring
facing towards the upper surface.

(2) Connect the joint of the coil expander for the oil ring and install it
inside the piston ring. Assemble the ring with the joint 180° opposite
to the matching point.

(3) Position the matching points of the piston ring at a even distance as
shown in the figure.

10. CHECK THE PISTON.
Before assembling the piston with the connecting rod, check
whether the piston is specified for this engine.
NOTICE
Check using the engine compatible identification code on the top of
the piston.
Engine compatible identification code: 103
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COOLING JET—&}))
[N

SAPH011030200155

SAPH011030200156

SAPH011030200157

BOLT ON TYPE

PAINT MARK

l“
[é)]
3

90

A
\Q

]

—
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A

SAPH011030200158

11. INSTALL THE PISTON.

(1)  Apply engine oil to the piston, cylinder liner and connecting rod bear-
ing, then compress the piston ring using the special tool.
SST: Piston ring holder (S0944-11370)

NOTICE

. When installing the piston, be careful that the cooling jet is not
struck by the connecting rod.

. Make sure that the hollow-mark on the piston is at the exhaust
side.

(2) Insert the piston into the cylinder liner.

12. TIGHTEN THE CONNECTING ROD BOLT.

(1) Measure the length of the bolts, if the length is A or more, replace with
new bolts.

‘ Dimension A 68.0 mm {2.677 in.}

(2) Apply clean engine oil to the bolt thread and the bolt seat surface of
the connecting rod cap.

(3) Tighten the connecting rod bolt to the specified torque.
Tightening Torque:
69 N-m {700 kgf-cm, 50 Ibf-ft}

(4) Mark the bolt heads in the same direction with paint.

() Tighten the connecting rod bolt 90° (1/4 turn).

(6) Tighten the connecting rod bolt 45° (1/8 turn).

(7) Make sure that the paint marks face the same direction.

NOTICE

. When retightening the bolts, never adjust them by turning coun-
terclockwise, even if they have been retightened more than the

specified angle above.

If the angle of bolts is adjusted to the specified angle by turning
counterclockwise, the axial force of the bolts might fall short and
it is feared that this could reduce the engine reliability. Also there
is a possibility that this could reduce the number of times a bolt
can be reused.
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BOLT TIGHTENING
DIRECTION

LIQUID GASKET

SAPH011030200159

T O.RING

y
BLOCK HEATER COIL™

BLOCK HEATER

SAPH011030200160

SCREW HOLE
CYLINDER BLOCK

ADAPTER

SAPH011030200161

13. INSTALL THE OIL PAN.

(1) Make sure that there is no deformation, impact marks or foreign parti-
cles on the cylinder block, oil pan or flange surface. Apply liquid gas-
ket to the front and back ends of the cylinder block lower surface.

NOTICE
Refer to PARTS AND POSITIONS FOR LIQUID GASKET.

(2) Install the gasket so that the protrusion is at the flywheel housing side
and the intake side. (the print seal surface is at the cylinder block side)
(3) Place a guide pin of 70 mm or more in the cylinder block and assem-
ble the oil pan against the guide.
(4) Tighten oil pan fitting bolts in the order 1 - 2 - 3 - 4 with an impact
wrench.
Tightening Torque:
19.7-24.5 N-m {200-250 kgf-cm, 15-18 Ibf-ft}

(5) Finish tightening the bolts with a torque wrench to the specified
torque. Tighten the bolts according to the arrow in the figure.
Tightening Torque:

30 N-m {300 kgf-cm, 22 Ibf-ft}

NOTICE
Make sure that the washer is not on the flange.

14. INSTALL THE BLOCK HEATER

(1) Apply silicone spray to O-ring.(LPS Laboratories: Parts No.01516 or
equivalent.)

NOTICE

If O-ring is not applied, it could damage and allow water to leak.

(2) When installing the block heater, match the arrow mark of a block
heater to with upper part screw hole.

NOTICE

. Do not damage the adapter installation hole, otherwise water will
leak.

o If the marks don't match, the heater coil will touch the cylinder
block.
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(3) Tighten the socket head capscrew.
ELAT BAR Tightening Torque:
2.3-3.3 N-m {23-33 kgf-cm, 1.7-2.3 Ibf-ft}
ADAPTER

NOTICE

Do not overtighten. If overtightened, the flat bar could come off the
socket head capscrew and drop into the water jacket. This could

SOCKET HEAD cause the engine to over heat due to cooling system damage.
CAPSCREW

SAPH011030200162

SAPH011030200163

(4) Install the harness by tightening the cord nut fully by hand only.

(56) Handling precaution

NOTICE

. Before using it, remove all the rust and dirt. Any rust and water
attached to the terminal can trip the breaker.

o First, put the harness in the socket of the chassis side and turn
on power (120 V)

/\ CAUTION

Make sure to disconnect the power source plug outlet before starting
the engine.

Starting the engine without disconnecting it can cause the breakdown
of the block heater.
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15. REFILL THE HINO LONG LIFE COOLANT
(1) Concentration of Hino long life coolant.

J The freezing point of the coolant varies with the concentration of anti-
freeze. Select the appropriate concentration to protect against freez-
ing according to the following table.

NOTICE

If water to coolant ratio is not mixed according to the following table

the engine will overheat and block heater coil will melt.

LLC-Water Mixing Table

Freezmg Freezing LLC Water
protection temperature
°F °C °F °C US Qt Liter % % UsS Qt Liter
MT 10.6 10 10.6 10
JOF?D -27 -33 -36 -37.6 50 50
engine AT 10.3 9.75 10.3 9.75

*AT=Available with automatic transmission
MT=Available with manual transmission

NOTICE

Do not mix more than 60% or less than 50% LLC.

Concentrations more than 63% result in a loss of freezing protection.
Concentrations below 50% result in a loss of corrosion protection.

INSPECTION AND REPAIR

EN0110302H300004
Unit: mm {in.}

Inspection item Standard Limit Remedy Inspection procedure
Cylinder block flange Measure
depth 8{0.3150} — —
Cylinder liner thickness 8{0.3150} — —
) 4
T
A
0.01-0.08

Cylinder liner protrusion

{0.0004-0.0031}

A 117-117.008 Reference only
{4.6063-4.6066}
'BIO'CK 117.008-117.014
inside B . .
diameter {4.6067-4.6068}
c 117.014-117.022
{4.6069-4.6071}
A 116.982-116.990 Reference only
{4.6056-4.6058}
Is-ilzzrd?:,t,;_ B 116.990-116.996 . _
{4.6059-4.6061}
eter
c 116.996-117.004
{4.6062-4.6064}
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Inspection item Standard Limit Remedy Inspection procedure
A 0.010-0.026 Reference only
{0.0004-0.0010}

Clearance

between B 0.012-0.024 _ _

block and {0.0005-0.0009}

liner
c 0.010-0.026

{0.0004-0.0010}

Piston outside diameter

at A:17{0.6693}

111.927 - 111.943
{4.4066 - 4.4072}

Liner inside diameter
(Apply the value
obtained at the most

worn point to the cylin- 112 {4.409} 112.15 {4.415}
der liner inside diame-

ter.)

Clearance between pis- 0.057 - 0.073

ton and cylinder liner

{0.0022 - 0.0029}

Replace piston and/
or liner.

Measure

2.948
Top {0.1161} Taper
Piston ring 1.970 - 1.990 :
. 3.970 - 3.990
oil {0.1563-0.1570; | °>91{0-153%}
Top Taper Taper Measure
Piston Second ozdggg - g'g;‘:’7 2.2 {0.0866} @
groove {0. e } Replace piston.
width 4.015-4.035
oil {0.1581 - 0.1588} 4.1{0.1614}
Clearance Top —
between 0.065-0.105
piston Second {0.0026-0.0041} _ _
ring and ) )
piston ring oil 0.025-0.065
groove {0.0010-0.0025}
Top © 001'?8:3'3257} 1.5 {0.0591} Measure
) ) Cylinder liner
Gap 0.75-0.90
Second . ’ 1.2 {0.0472
between {0.0296-0.0354} ¢ ’ Replace piston ring.
ends of
pistonring Piston rin
- g
oil 0.15-0.30 1.2 {0.0472}

{0.0059-0.0118}
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Inspection item Standard Limit Remedy Inspection procedure
Piston pin outside diam- 37 . . Measure
eter {1.4567} 36.96 {1.4551} | Replace piston pin.
Piston pin bore inside 37 .
diameter {1.4567} 37.05 {1.4586} | Replace piston.
Clearance between pis- .
-0.011-0.032 Replace piston and/

ton pin and piston pin
bore

{-0.00043-0.00126}

0.05 {0.0020}

or piston pin.

Connecting rod bushing 37 Replace connecting
inside diameter {1.4567} 37.1{1.4606} rod bushing.
Clearance between pis- 0.015-0.036 Replace piston pin
ton pin al.'ld connecting {0.0006-0.0014} 0.08 {0.0031} |and/or cqnnectlng —
rod bushing rod bushing
Visual check

Wear or damage of con-
necting rod . . Replace
*Dye penetrant check P ’
(Color check)
Clogging of connecting _ _
rod oil hole Replace.

More than Measure

0.2 {0.0079} Regrind under size.
Crank pin outside diam- 65 {2.559} (Repair) N
eter if /@ measure

64.3 {2.5314} | Replace crankshaft. e 2 part

(Service) [

Clearance between con- 0.031-0.082 Replace connectin
necting rod bearing and . ) 0.2 {0.0079} P 9

crankpin

{0.0013-0.0032}

rod bearing.
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Inspection item Standard Limit Remedy Inspection procedure
Connecting rod large 34 Replace connecting | Measure
end width {1.339} 33.2 {1.3071} rod.

Crankpin width 34 34.8 {1.371} | Replace crankshaft
P {1.339} il P '
0.20-0.52 Replace connecting
Connecting rod end play {0.0079-0.0204} 1.0 {0.0394} rod and/or crank-
shaft.
More than
) ] 0.2 {0.0079} Regrind under size.
C_rank journal outside 80 {3.150} (Repair)
diameter
79.3 {3'.1 220} Replace crankshaft.
(Service)
Clearance between .
. . 0.051-0.102 Replace main bear-
cran!( journal and main {0.0021-0.0040} 0.2 {0.0079} ing.
bearing
Center journal width 36 {1.417} 37 {1.456} Replace crankshaft.
- - Measure
Thrust bearing thick- 2.5 {0.0984} _ _
ness
More than Replace over size
05{0.0197} |- P  boari
0.050-0.270 (Repair) rust bearing.

Crankshaft end play

{0.0020-0.0106}

1.270 {0.0499}
(Service)

Replace crankshaft.

Crankshaft deflection

0.15 {0.0059}

Regrind under size.

Clogging of crankshaft
oil hole

Clean.
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Inspection item Standard Limit Remedy Inspection procedure
Visual check
Crack and wear of crank-
shaft
*Dye penetrant check - - Replace.
(Color check)
Longitudinal direc- Replace

. tion: 0.06 {0.0024} ;

Cylinder block upper Right angle direc- | 0.20 {0.0078} | NOTICE:

surface flatness

tion: 0.03 {0.0012}
or less

Do not grind for
repair.
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AIR INTAKE SYSTEM (JO5D)

AIR INTAKE MANIFOLD AND PIPE

ENO03-2

COMPONENT LOCATOR

SAPHO011030300011

4 Diesel throttle valve

1 Intake manifold gasket
5 Boost compensator pipe

2 Intake manifold
3 Intake pipe

Unit: N-m {kgf-cm, Ibf-ft}

Tightening torque
A 28.5 {290, 21} |
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DISMOUNTING AND MOUNTING

ENO0110303H100001

IMPORTANT POINT - MOUNTING

1. INSTALL THE INTAKE MANIFOLD GASKET.
(1) Install the intake manifold gasket so that the protrusion is positioned
at the stud bolt side of the cylinder head rear end.

\
PROTRUSION

SAPH011030300002



EN03—-4 AIR INTAKE SYSTEM (JO5D)

COMPONENT LOCATOR
ENO0110303D100002
EXAMPLE
2
Vehicle's
right side
Vehicle's
front
SAPHO011030300003
1 Hood 5 Intake pipe
2 Air intake grille 6 Air hose
3 Air cleaner 7 Air cleaner bracket
4 Air hose
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AIR CLEANER
DESCRIPTION

1 Body assembly 4 Unloader valve
2 Cover 5 Adapter
3 Thumb screw
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AIR INTAKE SYSTEM (JO5D)

SAPH011030300005

i

DUST INDICATOR

SAPH011030300006

UNLOADER
VALVE

SAPHO011030300007

OVERHAUL

EN0110303H100002

IMPORTANT POINTS - DISMOUNTING

1. REMOVE THE AIR CLEANER ELEMENT

(1) Remove the thumb screw as shown in the figure and remove the
cover.

(2) Hold the outer projection end of the element and turn slightly, then
detach the element.

/\ CAUTION

. Never clean the element filter.

o When the element filter is subjected to blowing with compressed
air, is washed, hit, or dropped, the filter function will be impaired
and engine damage can be caused.

IMPORTANT POINTS - MOUNTING

1.  INSTALL THE AIR CLEANER ELEMENT
(1) Install in the reverse order of removing.

NOTICE
Ensure the cover over the thumb screw is properly affixed.

IMPORTANT POINTS - INSPECTION

1. INSPECTING
(1) If on inspection the dust indicator is red, replace it.

(2) If the cover, case or unloader valve is damaged, replace the part.

(3) Check the element to see if it is flattened or deformed, or whether the
filter paper of the element is torn.
(4) Check to see if the sealing of the gasket is complete.

/\ CAUTION

If an abnormality is found during the above inspection, replace the
element with a new one. If dust is taken into the engine, the engine
will wear and its performance will deteriorate.
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ENO3-7

COMPONENT LOCATOR

AIR HOSE

EN0110303D100004

SAPH011030300008

1 Air cleaner bracket 6  Air hose

2 Air cleaner 7 Air hose (intercooler)

3  Air hose 8 Clamp (B)

4 Clamp (A) 9 Dust indicator

5 Intake pipe 10 Diesel throttle valve

Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A  4.5-5.5 {46-56, 3.326-4.049} B 5.4-6.6 {55-67, 3.976-4.844} |
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OVERHAUL
IMPORTANT POINTS - MOUNTING

INTAKE PIPE AIR HOSE

MATCH MARK
(EMBOSS MARK)

SAPH011030300009

CLAMP  WHITE MARK
STOPPER
\

\

(12) \

FROM MORE THAN 5 AIR HOSE
TO LESS THAN 10.

SAPH011030300010

EN0110303H100003

INSTALL THE AIR HOSE

Location of the rotation direction of the intake pipe and the air hose
should match emboss mark as shown in the figure.

Tighten the clamp.

Tightening Torque:

4.5-5.5 N-m {46-56 kgf-cm, 3.326-4.049 Ibf-ft}

INSTALL THE AIR HOSE (INTERCOOLER)

Install the air hose against the stopper as shown in the figure.

Match the white mark of the air hose and match mark (stopper) of the
intercooler.

Tighten the clamp at the white paint portion as shown in the figure.
Tightening Torque:

5.4-6.6 N-m {55-67 kgf-cm, 3.976-4.844 Ibf-ft}
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EXHAUST SYSTEM (JO5D)

ENO04-001

EXHAUST MANIFOLD AND PIPE............ ENO04-2
COMPONENT LOCATOR.......ccccciiiiiecee ENO04-2
DISMOUNTING AND MOUNTING................... ENO04-3

EXHAUST PIPE AND DPR-CLEANER.....EN04-4

DESCRIPTION ..o ENO04-4
COMPONENT LOCATOR.......ccociiiieecee ENO04-5
OVERHAUL ..o, ENO04-6

DPR(DIESEL PARTICULATE REDUCTION

SYSTEM)...coriiierrsrnee s snssansnnes ENO04-9
SYSTEM CONFIGURATION .......cccooiiiiine EN04-9
STRUCTURE OF DPR-CLEANER................. ENO4-10
DPR MAINTENANCE ........ccooiiiiiiien, ENO4-11
DPR INSPECTION ..o ENO4-11

INSPECTION PROCEDURE FOLLOWED WHEN "DPR
MAINTENANCE" IS DISPLAYED ON THE
INFORMATION DISPLAY ......ccooeiiiiiiiiicnene ENO04-12
INSPECTION BY WAY OF HINO-DX ............ ENO04-13
INSPECTION PROCEDURE FOLLOWED WHEN
CHECK ENGINE LAMP ILLUMINATES (ABNORMAL)

DETERMINATION BY WAY OF DPR STATE
DETERMINATION MONITOR OF HINO-DX

....................................................................... ENO4-19
CHECKING THE DPR STATE ..........cccoeueeee. ENO4-19
REPLACEMENT OF DPR FILTER ................ ENO4-19
CLEANING OF DPR FILTER........ccccverieene ENO04-20
EXHAUST CONTROL VALVE................. ENO04-21
SYSTEM CONFIGRATION........cccoeiiiiinnee ENO04-21

PROCEDURE FOR CHECKING/ADJUSTING THE
EXHAUST CONTROL VALVE OPENING....... ENO04-22
DPR INSPECTION CHECK SHEET. .............. ENO04-24
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EXHAUST SYSTEM (JO5D)

EXHAUST MANIFOLD AND PIPE

COMPONENT LOCATOR

EN0110304D100001

SAPH011030400001

D O A WODN =

Heat insulator
Exhaust connector
Coolant pipe

Oil pipe
Turbocharger
Gasket

10
11
12

Gasket

Gasket

Intake pipe
Gasket

Exhaust manifold
Spacer
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Tightening torque

Unit: N-m {kgf-cm, Ibf-ft}

|A 53 {540, 39}

B 56 {570, 41} |

BLACK SIDE

SAPH011030400002

TIGHTENING ORDER .... NEW MANIFOLD

SPACER

SAPH011030400003

DISMOUNTING AND MOUNTING
IMPORTANT POINT - MOUNTING

ENO0110304H100001

1. INSTALL THE EXHAUST MANIFOLD GASKET.

NOTICE

Since the exhaust manifold gasket must be installed in one way,
install the gasket with the black side facing toward the exhaust mani-
fold.

2. INSTALL THE EXHAUST MANIFOLD.

(1) Install the exhaust manifold onto the cylinder head and tighten the
mounting nut in the order shown in the figure to the specified torque.
Tightening Torque:

53 N-m {540 kgf-cm, 39 Ibf-ft}

(2) Retighten the same nuts according to the same procedure again.

NOTICE
Be sure to carry out the procedure.



EN04-4 EXHAUST SYSTEM (JO5D)

EXHAUST PIPE AND DPR-CLEANER

DESCRIPTION
EN0110304H200001
2 #1 #2 i0 15 14 i2 12 /§3
@
(1) —~
1 3 4 (8) (2)11 (2) 5 (B) ] 7 (3) 8 (4) 9

HINT
Numbers such as (1) and #1 in this figure correspond with ones in the section of "OVERHAUL".

SAPH011030400004

1 Exhaust pipe 9 Tail pipe

2 Exhaust pipe bracket 10 DPR-cleaner bracket

3 Exhaust pipe support 11 Exhaust control valve

4 Exhaust pipe clamp 12 Exhaust gas temperature sensor connector
5 DPR-cleaner clamp 13 Exhaust gas temperature sensor clip

6 DPR-cleaner 14 DPR-backpressure sensor

7 DPR-cleaner support 15 DPR-backpressure sensor hose

8 Tail pipe clamp
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ENO04-5

COMPONENT LOCATOR

EN0110304D100002

EXAMPLE

SAPH011030400005

1 Exhaust pipe 8 Tail pipe

2 Insulator 9  Gasket#

3 Clamp 10 Exhaust control cylinder

4 Cushion 11 DPR-cleaner support clamp

5 Support 12 Exhaust gas temperature sensor
6 Bracket 13 DPR-backpressure sensor

7 DPR-cleaner

#: This part cannot be reused.

Tightening torque Unit: N-m {kgf-cm, Ibf-ft}
A 56-84{572-857,42-61} F  27-33{275 - 335, 20 - 24}

B 46 - 56 {470 - 570, 34 - 40} G 34-44 {347 - 448, 25 - 32}

C 23.5-29.5{240-300, 18 - 21} H 25-35 {255 - 357, 19 - 26}

D 46 -56 {470 - 570, 34 - 40} I 20 - 24 {205 - 245,15 - 17}

E 26.5-32.5{270 - 330, 20 - 24}
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OVERHAUL

IMPORTANT POINT - DISMOUNTING

/\ WARNING
Do not touch the exhaust manifold when it could be hot. You can be
severely burned.

EN0110304H200002

1. REMOVE THE EXHAUST PIPE FROM THE EXHAUST MANIFOLD.

2. REMOVE THE EXHAUST SYSTEM COMPONENTS.

(1) Referring to the section of "DESCRIPTION", remove the tightening
sections (1)-(7) and (8) temperature sensor connector of the exhaust
system components, then remove the exhaust pipe and DPR-cleaner.

(2) Disconnect the DPR-differential pressure hose.

SAPH011030400006

IMPORTANT POINT - MOUNTING

1.  INSTALL THE EXHAUST SYSTEM COMPONENTS.

NOTICE

Install the exhaust pipe and DPR-cleaner while taking care of the fol-
lowing points.

(1) Referring to the section of "DESCRIPTION", temporarily install all
tightening sections (1)-(6) of the exhaust system components. If this
attempt is unsuccessful, loosen #1 to #2 and make adjustment.

a. When installing the parts, check the top and bottom of the clamp.

CLAMP TAKE CARE OF

THE TOP AND BOTTOM

SAPHO011030400007

b. When temporarily installing a tail pipe to the DPR-cleaner, keep

TAIL the end pipe of the DPR-cleaner and tail pipe in intimate contact.
END PIPE

R —
1
L —

TAIL PIPE

KEEP IN INTIMATE
CONTACT.

SAPH011030400008
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SUPPORT

SUPPORT(REAR VIEW OF VEHICLE)

DPR-CLEANER

SAPH011030400009

EXHAUST PIPE CLAMP

SAPH011030400010

()

Regularly tighten the exhaust system components in the order of "a"

to Ilill.

a. Regularly tighten the exhaust pipe into the exhaust pipe connec-
tor.

Tightening Torque:

56 - 84 N-m {572 - 857 kgf-cm, 42 - 61 Ibf-ft}

NOTICE

Replace the gasket with new one.

The mounting portion of the exhaust manifold is subjected to
heat and is likely to come loose, so special nuts are employed.
Be sure to use the correct nuts.

b. Regularly tighten the exhaust control valve into the DPR-cleaner.
Tightening Torque:
56 - 84 N-m {572 - 857 kgf-cm, 42 - 61 Ibf-ft}

c. Regularly tighten the exhaust control valve into the exhaust pipe.
Tightening Torque:
56 - 84 N-m {572 - 857 kgf-cm, 42 - 61 Ibf-ft}

d. Regularly tighten the DPR-cleaner support. In this practice, install
a spacer to the vehicle exterior point A and perform final tighten-
ing in the bolt inserting direction shown by an arrow in the figure,
then perform final tightening at the point B.

Tightening Torque:

34 - 44 N-m {350 - 450 kgf-cm, 25.1 - 32.5 Ibf-ft} (DPR-cleaner sup-

port, points A and B in the figure)

e. Regularly tighten the tail pipe clamp.

NOTICE
In this practice, check that the angle of the tail pipe clamp is within the
range shown in the figure.

Tightening Torque:
27 - 33 N-m {275 - 335 kgf-cm, 20 - 24 Ibf-ft}

f.  In case #1 in the section of "DESCRIPTION" is loosened, perform
final tightening here.

Tightening Torque:
20 - 24 N-m {204 - 244 kgf-cm, 14.7 - 17.7 Ibf-ft}
g. Regularly tighten the exhaust pipe clamp. In this practice, first
tighten the upper bolt of the clamp then tighten the lower bolt.
Tightening Torque:
Clamp top: 46 - 56 N-m {470 - 570 kgf-cm, 33.9 - 41.3 Ibf-ft}
Clamp bottom: 26.5 - 32.5 N-m {270 - 330 kgf-cm, 20 - 24 |bf-ft}

h. Incase #2 in the section of "DESCRIPTION" is loosened, perform
final tightening here.

Tightening Torque:

46 - 56 N-m {470 - 570 kgf-cm, 33.9 - 41.3 Ibf-ft}
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EXHAUST SYSTEM (JO5D)

DPR-CLEANER CLAMP

SAPH011030400011

EXAMPLE

DPR CLEANER

L

B BLUE MARKS

SAPH011030400012

(3)

i. Regularly tighten the DPR-cleaner clamp. In this practice, first
tighten the upper bolt of the clamp then tighten the lower bolt.

Tightening Torque:

Clamp top: 46 - 56 N-m {470 - 570 kgf-cm, 33.9 - 41.3 Ibf-ft}

Clamp bottom: 26.5 - 32.5 N-m {270 - 330 kgf-cm, 20 - 24 Ibf-ft}

j- Install the exhaust gas temperature sensor to the DPR-cleaner.
Tightening Torque:
25 - 35 N-m {255 - 357 kgf-cm, 19 - 26 Ibf-ft}

k. Tighten the exhaust temperature sensor clip. In this practice, fit
the white marking of the exhaust temperature sensor with the clip.

Tightening Torque:

20 - 24 N-m {204 - 244 kgf-cm, 14.7 - 17.7 |bf-ft}

I.  Connect the exhaust temperature sensor connector to the chassis
harness.

Connect the DPR-backpressure sensor hose to the DPR-cleaner as

shown in the figure.

NOTICE

DPR doesn't operate correctly when DPR-backpressure sensor hose
is invented by mistake.

A: Insert the hoses securely until the hoses runs into the spool.

B: Match the blue marks.
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EN04-9

SYSTEM CONFIGURATION

DPR(DIESEL PARTICULATE REDUCTION SYSTEM)

EN0110304D100003

(TYPICAL EXAMPLE)

16

SAPH011030400013

© 00 N O O A WON =

Common rail fuel injection system
EGR valve lift sensor

Intake air pressure sensor

Diesel throttle valve

Diesel throttle valve aperture sensor
Intercooler

EGR valve

EGR cooler

Exhaust control valve

10
11
12
13
14
15
16
17
18

Backpressure sensor
Exhaust temperature sensor
DPR-cleaner

Oxidation catalyst

Catalyst coated filter

Engine ECU

DPR-cleaner switch

DPR indicator lamp

Check engine lamp
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STRUCTURE OF DPR-CLEANER

EN0110304D100004

(TYPICAL EXAMPLE)

FEEEES
Ofﬁai?n Castalyst coated filter
:> °O°0 °O°0°°°0 cata }’S 0°0°O°0°O°O°°°0°0°0 °0°O°O°0 :>
SEEESS

MUFFLER FILTER MUFFLER

-¢ Bl | o

SAPH011030400014
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DPR
MAINTENANCE

SAPH011030400015

SAPH011030400016

DPR MAINTENANCE

EN0110304H200003

DPR maintenance is performed every 200,000 miles (320,000 km).

If "DPR maintenance" is displayed on the information display, DPR
maintenance is required.

Check the DPR backpressure and determine whether maintenance is
required.

If the DPR backpressure value is below the specified value, no main-
tenance is required.

If the DPR backpressure value exceeds the specified value, clean or
replace the filter.

NOTIFICATION TO DRIVER
It informs with the indicator in the information display.
(Content of display “DPR Maintenance”).

INFORMATION DISPLAY
Typical interval of DPR maintenance is 200,000 mile.

Specific maintenance timing is guided by displaying instruction at
instrument cluster.

The display will be cleared by pushing the information display control
switch of the instrument cluster for about 20 seconds.

DPR INSPECTION

1.
(1)

HINT

ENO0110304H200004

ROUTINE INSPECTION ITEMS
Check for an abnormal increase in the engine oil in the oil pan.

In case engine oil is abnormally increased, the injection system may
be faulty or unburned fuel could have leaked into the oil pan from the
gap between the piston ring and the cylinder liner.

()

Check the exhaust system tightening portions (exhaust pipe, main
unit flange) for looseness or exhaust leakage.

Check external appearance of the harness of the exhaust tempera-
ture sensor for trouble (cracks in coating or missing clip).

Inspect the hose of the backpressure sensor and check the hose for
deterioration or cracks. Replace a hose which has been used for three
years or more with a new one.

Check for a blown indicator lamp or wire break in the DPR-cleaner
switch and meter. (Stop the engine, turn ON the starter switch, and
press the DPR-cleaner switch. If both the lamp in the switch and indi-
cator lamp in the meter illuminate, the lamps are normal.)
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INSPECTION PROCEDURE FOLLOWED WHEN "DPR MAINTENANCE"
IS DISPLAYED ON THE INFORMATION DISPLAY

EN0110304H300001

NORMALTRAVELING

DPR MAINTENANCE
DISPLAY

RECEIVING THE VEHICLE
FOR SAFETY CHECK

CONNECT HINO DX
Y

1. CHECKING THE CURBENT CONDITION

<Cheacking a fault code against HINO DX>
{PAS"&’ FAULY CHECK

DPH STATE MONITOR CHECK

{If the engine has a past fault history,

2. DIAGNOSIS inspect the engine before inspecting DPR.)

l

3.MANUAL BEGENERATION

ENGINE INSPECTION

<Manual regeneration by way of HINO DX>
« Execution of manual regeneration
= Confirm the combustible doesn't exist near the exhaust pipe.

4.MANUAL BREGENERATION
COMPLETION

¥
{Regeneration is not complete and the check

5. DIAGNOSIS ongine lamp comes on) #| FILTER CLEANING

<Check the backpressure sensor value while raising
6. MEASUREMENT OF FV;gthe‘teng;;ebrengutEon up to :he n;aﬁfacbi m;ximum revolution.»
BACKPRESSURE onitor the backpressure value of the backpressure sensor.
l Monitor the engine revolution.

= DIAGNOSIS (Predetermined backpressure iolerance is exceeded.) +| FILTER CLEANING

The display will be cleared by pushing the swiich of
7 the instrument cluster for about 20 seconds.

COMPLETION

This inspection is executed every 200,000 miles (320,000 km).

SAPH011030400017
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INSPECTION BY WAY OF HINO-DX

EN0110304H200005

1. DPR status check

(1) Select the "DPR Reset confirmation” in the "Check function" menu of
HINO-DX.

(2) Confirm Data View of the "DPR Status " display (monitor), if the status
for all the items are "OFF", DPR functions normally.

Then "Manual regeneration" and "DPR backpressure check" can be
done.

(8) In case "ON" is displayed in Data View of the "DPR Status " display
(monitor), check according to the procedure on page EN04-17,
"DETERMINATION BY WAY OF DPR STATE DETERMINATION
MONITOR OF HINO-DX".

EXAMPLE OF HINO-DX SCREEN

iz

DPR Status

Data View

DPR missing substrate flag

DPR over temperature flag by rear exh ..
DPR owver temperature flag by front exh ..
DPR excessive backpressure flag

DPR clogzed warning level flag

DPR clogeed danger level flag Ditterential Prassure Gheck (D) |
DPR manual regereration failure flag

DPR active regeneration failure flag
Total guartity of regeneration additive ..

oree dl Db e g ol e el i o eer B redbal o iion i B e

Stovter ke to e DD pac it

HelptE1} l Close(C) l

SAPH011030400018
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2. Manual regeneration
(1) Manual regeneration is done by the "Manual regeneration” screen.

/\ CAUTION

o Confirm safety of the surrounding area, then press DPR regener-
ation switch inside the cabin to execute the regeneration.

. Confirm the PTO switch is OFF.
(2) When the Catalyst Converter deterioration status is ON, wash or

replace the filter.
When the status is OFF, DPR functions normally.

EXAMPLE OF HINO-DX SCREEN
Manual reeenneration " ////////////%

Manual regenneration
Data View

hanual regereration status flag
Extaust Temperature N
Exhaust Temperature (OUT)

Ingction guartity Qo0 . :
DPR Backpressure 16777211.0 1St~ Cllck

Explanation

the rezenneration process.

Attention
Pal e vebicle bos cecire position Then e the s e

HelptE1) l

I 2nd: Push manual regeneration switch in cabin I

SAPH011030400019
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3. DPR backpressure check

(1) Check the DPR backpressure through the "DPR Status" display.

(2) Confirm the exhaust gas temperature (in and out) is less than 200°C
{392°F}.

(8) Engine revolution will rise automatically, then record the indicated
maximum DPR backpressure.

(4) In case the central value of the recorded DPR backpressure value
exceeds the specific value, clean or replace the filter.
Then "Stop" the DPR backpressure check.

Specific value

Backpressure inspection
standard value
(kPa {kgf/cm?, Ibf/in.2})

3,180 r/min. 16.0 {0.163, 2.32}

Engine speed
(no load maximum revolution)

(5) When the backpressure is unchanged check the following.

If the following are normal, the backpressure sensor should be

replaced.

a. Confirm backpressure hose for cracks or hole openings.

b. Confirm that the hose clamp is neither loose nor disconnected.

c. Confirm whether there is clogging in the backpressure pipe (DPR
cleaner side).
Use compressed air from one end of the pipe to check for clog-
ging. If the air passes to the other side easily, it is clear.

EXAMPLE OF HINO-DX SCREEN
DPR Backpressi

DPR Backpressure Check

Data View

Engire speed r/min
DPR Backpressure Check 1677721 1.0 KPa

I 2nd: A central value is read I

Explanation

is function will execute the DPR Backpressure Check. The engine revolution speed will rise to the
on-lnaded maximum speed once you click on "Start”. Please confirm the safety of the wrrwaﬂms area
efore engaging Fecord the DPR Backprezsure value after the Engine Fevolution Speed and DPR
Backpressure value are stabilized o
Engine Revolution Speed will decrease and Backpressure Check will end by clicking on “STOP

Attera:ian

HelptF1}

SAPH011030400020
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INSPECTION PROCEDURE FOLLOWED WHEN CHECK ENGINE LAMP
ILLUMINATES (ABNORMAL)

EN0110304H300002

NORMAL TRAVELING

CHECK ENGINE LAMP ILLUMINATES

RECIEVING THE VEHICLE FOR SAFETY CHECK

\
CONNECT HINO DX
¥

1. CHECKING THE CURRENTCONDITION

PASY FAULT CHECK

. DIAGNGSIS

4.DIAGNOSIS (DPR STATE
DISPLAY MONITOR)

DPR CLOGGED WARNING
LEVEL FLAG

DPR CLOGGED DANGER
LEVEL FLAG

DPR MANUAL
REGENERATION FAILURE
FLAG

DPR ACTIVE
REGENERATION FAILURE
FLAG

DPR OVER TEMPERATURE
FLAG BY REAREXH GAS
TEMP

DPR EXCESSIVE
BACKPRESSURE FLAG

DPR MISSING SUBSTRATE
FLAG

DPR OVER TEMPERATURE
FLAG BY FRONT EXH GAS
TEMP

TOTAL QUANTITY OF
REGENERATION ADDITIVE
FUEL FINAL LIMIT FLAG

{inspection of engine system including trouble in exhaust control system)

PAST FAULT CHECK (determination of sensor system trouble)
-~ Front DPR exhaust temperature sensor trouble:

DTC code PO545, 0548

DTC code P2032, 2033

- Rear DPR exhaust temperature sensor trouble:

- PR backpressure sensor trouble:

DTC code P1427, 1428

-5 DPR trouble: DTC code P2002 %3

DPR STATE MONITOR CHECK
(Determination of DPR fault mode)

- DPR-calculated soot build-up

amount exceeds the fimit.
{With output limitation)

- DPR temperature will not rise

under DPR control.

- Engine exhaust temperature

will not rise under DPR
control.

« Abnormally high temperature

is detected by the rear
femperaiure sensor.

« Clogging of DPR is detected

by the backpressure sensor.

- DPR backpressure of the

backpressure sensor has
dropped abnormally.

« Abnormally high temperature

is detected by the front DPR
exhaust temperature sensor.

- Interruption of frequent

manual regeneratiom

ENGINE INSPECTION

SENSOR CIRCUIT
INSPECTION/
REPLACEMENT

v

FILTER CLEANING
BY HINO-DX
{(MANUAL REGENERATION)

| CLOGGING [ 1

FILTER CLEANING
(REMOVE AND CLEANING
BY WASHING MACHINE)

®P

| CLOGGING [

DETERIORATION
ENGINE INSPECTION

FILTER CLEANING
{(+ INSPECTION OF
ENGINE-SIDE INJECTION

ENGINE SYSTEM/EXHAUST
INSPECTION CONTROL SYSTEM)
DAMAGE

FILTER CLEANING
{(+ INSPECTION OF

CLOGGING ENGINE-SIDE

i INJECTION SYSTEM
(+ ENGINE TROUBLE) /LUBRICATION SYSTEM)

[DAMAGE/BREAKAGE}»| DPR INSPECTION
DPR INSPECTION
DAMAGE (+ INSPECTION OF

o ENGINE-SIDE
INJECTION SYSTEM
ALUBRICATION SYSTEM)

(+ ENGINE TROUBLE)

% DPR inspection refers to check for
a welding loss, cracks or leakage of
black smoke on the rear of the filter.
Replace if any is found.

MANUAL

.

operation

REGENERATION

SAPH011030400021
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*1 Additional information for inspections with HINO-DX
Light cases of DPR clogging can be treated without removing the housing.
The procedure is shown below.

The "DPR STATUS" can be checked with the HINO-DX, and when only the "DPR clogged warning level flag" is "ON", regener-
ation processing can be performed with the DPR SW or the tool.

Confirmation method:

Use the HINO-DX, perform System Fix, then open screens in the order of Check function (E) — DPR Reset Confirmation (D)
— DPR Status, and confirm that "status" is "ON" for the item "DPR clogged warning level flag" of the DPR Status. Only when
this is "ON" can manual regeneration by pressing the DPR manual regeneration switch or manual regeneration by HINO-DX
setting be performed.

1.  Press the DPR Manual regeneration switch. When manual regeneration has started, wait until regeneration has been
completed and confirm that the engine check lamp has gone out.

2. If the operation by means of the DPR SW is not accepted, connect the HINO-DX to the vehicle, record the "HINO-DX
Report", erase the trouble code, and then perform manual regeneration according to the following procedure. When man-
ual regeneration has started, wait until regeneration has been completed and confirm that the engine check lamp has
gone out.

Confirmation method:
Use the HINO-DX, perform System Fix, and then continue in the order of Check Function (E) - DPR Reset Confirmation
(D) — Manual regeneration (E).

Recording method for the "HINO-DX Report":

Connect the HINO-DX to the vehicle and execute System Fix.

Click the Equipment DTC button and then click Load (L).

Click System Fix (W) after the DTC code has been put out.

Enter Work memorandum (information), Customer Name, License Plate, and Mileage information at the pop-up screen.
Click the OK button.

Click the Close Work (C) button of the pull-down menu File (F) for Close Work.

Click Past work information (O) of the File (F) pull-down menu.

Select the files when System Fix was performed in items d and e from the pop-up screen and click the Print button.
Click the Print button on the pop-up screen.

When the HINO-DX Report image screen appears, click the Print button.

Click the Printer Name pull-down button on the Print pop-up screen.

Select Microsoft Office Document Image Writer from the Printer pull-down menu.

Click the OK button.

Save the data in any folder (example: Save to the desktop).

When the folder is clicked, the contents of the HINO-DX Report can be confirmed and sent by e-mail or can be printed
out.

3.  After completion of manual regeneration by (1) or (2), keep the engine running and wait for the exhaust temperature (IN
side) to drop. Confirm a drop to 200 degrees or lower and then inspect the exhaust gas backpressure according to the fol-
lowing procedure.

S@ 0 a0 0T

© 5 3

Confirmation method:
Execute in the order of DPR Reset Confirmation — Backpressure Check (D) — Start (E).

4.  Confirm that the values of the exhaust gas backpressure are at or below the standard.
Standard:

Engine model DPR Backpressure (Units: KPa)

JosD 16.0

5. When the confirmation result in (4) is at or below the standard, DPR manual regeneration and the confirmation work have
been completed. Click "Stop" on the DPR Backpressure Check screen to end the work with the HINO-DX.

6. If the exhaust gas backpressure with the inspection in (5) exceeds the standard, repeat the steps (2), (3), (4), and (5).
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7. If the exhaust gas backpressure with the work in (6) is within the standard, DPR manual regeneration and the confirma-
tion work have been completed. Click "Stop" on the DPR Backpressure Check screen to end the work with the HINO-DX.

8. If the exhaust gas backpressure still exceeds the standard with the second manual regeneration, the DPR filter is defec-
tive and must be replaced.

*2 Additional information for filter cleaning with a washing machine
Confirm the following for filter cleaning with a washing machine.

Use a washing machine from a manufacturer recommended by Hino Motors.

Perform cleaning with correct installation of the attachment for DPF filters made by Hino Motors.
In the following instances the filter cannot be cleaned. In these cases, the filter must be replaced.

1. Cleaning is not possible for filters where soot has escaped and the surroundings have turned black when the filter body is
seen from the gas flow outlet side.

2. Cleaning is not possible when a large quantity of oil adheres to the filter body as seen from the gas flow inlet side.

3. Cleaning is not possible when the filter or the catalyst shows cracks or damage seen from any side.
When cleaning has been completed and the filter has been installed again, perform the following inspections.

4. Use the HINO-DX to perform DPR forced regeneration, then confirm normal completion.

5. In this condition, wait for the exhaust gas temperature to drop to 200°C or lower, perform the backpressure inspection,
and confirm that the inspection value is at or below the standard.

6. If the backpressure value is high, the filter is defective and must be replaced.

*3 Check for sensor coupler disconnection even when P2002 is displayed.

*4 Pay attention to the following when the temperature sensor is inspected because of P2002
or a temperature sensor DTC code.

Replace if the tip is bent.

Do not bend the tip when it is normal.

When the sensor tip is bent, normal control may not be possible and this can lead to DPR trouble.

When disconnecting the sensor, remove the sensor body from the muffler after completely removing the harness fixing
clips. If this is not done, the sensor tip could get damaged.

> owpn -
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ENO4-19

DETERMINATION BY WAY OF DPR STATE
DETERMINATION MONITOR OF HINO-DX

EN0110304H200006

1. CHECK THAT THE CHECK ENGINE LAMP COMES ON.

2. CONNECT HINO-DX.

3. CHECK PAST FAULTS.

Check past faults by way of HINO-DX. In case a general engine fault
such as a trouble of an exhaust control system is displayed, inspect
and repair the pertinent section.

Inspect and repair general engine faults and check past faults again.
In case a code indicating a sensor system trouble is displayed,
inspect and replace the sensor circuit.

DTC code

Front DPR exhaust temperature

P2080, P0545, P0546
sensor trouble

Rear DPR exhaust temperature

P2084, P2032, P2033
sensor trouble

DPR backpressure

P1426, P1427, P1428
sensor trouble

WORK EXAMPLE

DPR
BACKPRESSURE

FRONT DPR
EXHAUST
TEMPERATURE
SENSOR

i SENSOR HOSE ™™ 7
4

e

REAR DPR EXHAUST

TEMPERATURE SENSOR

SAPH011030400022

(8) Check past faults. In case DPR trouble (DTC code: P2002) is dis-

played, check the DPR state monitor.

CHECKING THE DPR STATE

EN0110304H200007

1. CHECK THE DPR STATE MONITOR.

(1) Refer to "INSPECTION BY WAY OF HINO-DX" and check the DPR
state monitor. Perform inspection as per the procedure under
"INSPECTION BY WAY OF HINO-DX".

REPLACEMENT OF DPR FILTER

EN0110304H200008

1. REMOVE THE DPR-CLEANER.
(1) Remove the connectors for the front and rear DPR exhaust tempera-
ture sensors and remove the hose of the DPR backpressure sensor.
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WORK EXAMPLE

REMOVE THE CLAMP.

P

DPR-CLEANER
REMOVE THE BOLTS AND NUTS.

SAPH011030400023

WORK EXAMPLE |

MUFFLER

SAPHO011030400024

WORK EXAMPLE

MATCH MARK

FILTER

SAPH011030400025

(2) Use a jack to support the DPR-cleaner. Remove the bolts and nuts
connecting the exhaust pipe and DPR-cleaner.
(3) Remove the DPR-cleaner rear clamp and remove the DPR-cleaner.

(4) Remove the filter mounting nut and remove the front/rear muffler pipe.
NOTICE

The catalyst in the DPR-cleaner is made of ceramic; it could break if a
strong impact is applied. Handle it with care.

(5) When cleaning the filter, refer to "CLEANING OF DPR FILTER".

2. INSTALL THE DPR-CLEANER.

(1) Align the front and rear muffler pipes then install into the filter.

(2) After that, follow the reverse order of removing to install the DPR-
cleaner.

HINT

Diagonally tighten the nuts.

Tightening Torque:
35+5 N-m {360+50 kgf-cm, 25.8+3.7 Ibf-ft} (Filter mounting nut)

CLEANING OF DPR FILTER

ENO0110304H200009

1. CLEANING METHOD

(1) Use a dedicated cleaning machine to perform filter cleaning. Never
clean the filter elsewhere. For the cleaning method, refer to the clean-
ing machine handling manual.
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SYSTEM CONFIGRATION

EXHAUST CONTROL VALVE

EN0110304D100005

— #2

LD #2

SAPHO011030400026

O N O O A WON =

ABS exhaust cut relay
U2 exhaust relay
Magnetic valve

Exhaust control cylinder
Air tank

Exhaust pipe

Butterfly valve
Accelerator pedal

10
11
12
13
#1
#2

Accelerator sensor

Engine ECU

Combination meter ECU
Exhaust brake light
Exhaust brake switch

To U2 actuator power relay
To ABS ECU
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EXHAUST SYSTEM (JO5D)

PROCEDURE FOR CHECKING/ADJUST-
ING THE EXHAUST CONTROL VALVE
OPENING

EN0110304H200010

Run the engine until it is completely warm.

Keep the engine running until the temperature gauge needle is in the
normal temperature zone.

(The engine will warm up faster if the auxiliary brake switch is used.
The warm-up operation is described below.)

Connect the HINO-DX.
Display the engine rpm (NE), fuel injection rate (QFIN), and tempera-
ture (THW) on the data display screen.

Set the exhaust control valve in warm-up state.

Set the transmission in neutral and securely engage the parking
brake.

Turn off the air conditioner and headlights.

Make sure the air compressor has finished charging.

Turn off any other auxiliary equipment that may be in operation (refrig-
erator compressor, PTO drive, etc.).

Adjust the engine speed to the value of Adjustment Table.

Operate the exhaust control valve.

[Set the exhaust control valve in operation.]

Adjust the engine speed to the value of Adjustment Table by the idle
set knob. Then record the fuel injection quantity (A).

Set the exhaust control valve to OFF and keep the state for 30 sec-
onds. Then record the fuel injection quantity (B).

If difference of fuel injection quantity (A - B) is outside of the adjust-
able range, fuel injection quantity mast be adjusted.

Adjustment Table

Engine speed (rpm) 980
Difference of adjustable range of fuel 10— 18
injection quantity (A — B) (q)
Adjustment target quantity 14
4. Adjust the exhaust control butterfly valve.
(1) Make sure the engine is warm.
Check the HINO-DX temperature display and make sure the tempera-
ture is above 82°C {180°F}.
(Warm up the engine if the temperature is below 82°C {180°F}.)
(2) Record the fuel injection rate (QFIN) on the HINO-DX.
NOTICE

At this time, be sure to use the switch on the steering column to
turn the engine off. Do not use the clutch pedal or other part to
turn it off.

If the exhaust control valve does not go off when the engine has
been turned off, idle mode will be engaged for a long time in idle
mode, so QFIN will not be correctly measured. In this case, turn
on the exhaust control valve again and warm it up.

Idle mode can be canceled if the ExH(in) temperature stays
above 190°C {374°F} for 10 minutes.
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Bottom view of exhaust pipe

Engine side
Y

3
/
- %
il

[ P——.

Exhaust control valve
stopper bolt

/{ Fuel injection rate decreases

/

Fuel injection rate increases

SAPH011030400027

(8) If the fuel injection rate is within the range shown in the adjustment
table:
— Adjustment is not required. Proceed to step 5 and check the man-
ual forced-recovery function.

(4) If the fuel injection rate is not within the range shown in the adjustment
table:

NOTICE
. Screwing in the stopper bolt will increase the fuel injection rate.
J Screwing out the stopper bolt will decrease the fuel injection rate.

(5) Once the stopper bolt adjustment has been completed, repeat this
procedure starting at step 3, " Set the exhaust control valve in warm-
up state." and confirm the engine rpm and fuel injection rate.

5. Check the manual regeneration function.
(1) After the adjustment has been completed, check the manual regener-
ation function with the HINO-DX DPR check function.

NOTICE

. The function is normal if recovery is completed within approxi-
mately 15 - 20 minutes.

6. End of check and adjustment procedure
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EXHAUST SYSTEM (JO5D)

DPR INSPECTION CHECK SHEET

HINT

After the inspection, enter check marks into the empty check boxes.

EN0110304D100006

Step

1

2 3 4
Inszzcrzilon Fuel tank, Filter Air intake system parts Engine ECM VNT turbocharger
Inspection |O Dirty or clogged fuel fil- | Air filter element dirty, | Most recent program O Following characteristic
items ter element clogged, etc. No.? at the time of inspection
O Entry of foreign matter | Damage to air cleaner (Error within £5%)
or water into the fuel body or air intake stack
tank O Damaged or bent air
O Use of bad fuel hose
O Damaged inter cooler
body or hose
OK NG OK NG OK NG OK NG
Handling in |®* Element replacement * Element replacement ¢ Updating to the most * Replacement in case of
case of s Fuel sampling — Investi- |* Inspection of body and air | recent software version | bad following
NG"judg- | gation intake stack (**).
ment *Sampling from the fuel |« Rgplacement of inter-
tank cooler body or hose

(**) As long as the injection quantity is normal at the time of exhaust control valve is operating, there is no problem.

Injection quantity standard value table (value with all auxiliary equipment loads off)

. Speed (rpm) 750
Idling (normal) — 8
Injection quantity (q) 8-17
. . . Speed (rpm) 980
Idling (at the time of adjustment) S .
Injection quantity (q) B
Warming up with exhaust control Speed (rpm) 980
valve Injection quantity (q) A
Suitable injection quantity (adjust- A-B 10-18
ment target value) (14)
At the time of manual regeneration Speed (rpm) 980
(guide value) Injection quantity (q) 25-35
Speed (rpm) 3,180
Backpressure standard 5 —7
Backpressure (kPa {kgf/cm®, Ibf/in.<} 16.0 {0.163, 2.32}
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EN04-25

EN0110304D100007

5

6

7

8

EGR valve

Supply pump, Injector

Fuel injection quantity

Manual regeneration

O Following characteristic at
the time of inspection (Error
within £5%)

O Stability of the pump electri-
cal current value

*Standard = Refer to the sup-
ply pump inspection.

O Injector correction value

*Guide value = "Correction
value for the correction injec-
tion quantity between cylin-
ders" at the time of idle
speed within + 5 mm®/st

O Injection quantity
1. At the time of idle

2. At the time of exhaust con-

trol valve is in operation

O Exhaust control valve oper-

ation (No clinging or air
leakage etc.?)

*At the time of exhaust control
valve opening adjustment,
refer to the standard value
table shown blow left.

*Confirm the injection quan-
tity at the time of exhaust
control valve is operating
when the exhaust tempera-
ture has stabilized.

*To be performed with all aux-
iliary equipment load off.
O Gas leakage at the time of
regeneration
O Discharge of white or black
smoke at the time of regen-
eration
O Exhaust gas temperature at
the time of regeneration
*Peak temperature : 500 °C or
more (guide value)
O Regeneration time
*Guide value : Approximately
20 min

OK NG

OK NG

OK NG

OK NG

* Replacement in case of bad
following

* Supply pump replacement
when the inspection result is
NG

¢ Injector replacement when
the injector correction value
is not within +5 mm?/st

Repair or replacement the
exhaust control valve in case
of problems with exhaust con-
trol valve operation.

(***)

White smoke means exces-
sively closed exhaust control
valve —» Readjustment.

Black smoke requires DPR fil-
ter confirmation.

— Replace if the rear part is
black.

¢ |f the temperature rise is bad
although injector, VNT, and
EGR all are OK, inspect the
temperature sensor and the
front of the DPR.
— Clean if the front is clogged.

(***) Caution items before inspection of the fuel injection quantity
Connect the HINO-DX and perform warm-up until the engine temperature becomes 82°C or higher.
Set the gear to neutral and pull the parking brake lever sufficiently.

Confirm that charging of the air compressor has been completed.

1
2.
3.  Switch off the air conditioner and the headlights.
4
5

Switch off all other auxiliary equipment loads. (Refrigeration compressor, PTO, etc.)
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LUBRICATING SYSTEM

DIAGRAM

EN0110305J100001

No1 No2 No3 No4 No5
1

28

SAPH011030500015
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EN05-3

Unit: kPa {kgf/cm?, Ibf/in.?%}

B WO N =

(3]

10

1

12

13
14

Oil pan

Oil strainer

Oil pump

Oil pump safety valve
1,648-1,746 {16.8-17.8, 239-253}
Oil cooler and oil filter
Oil cooler safety valve
352-432 {3.6-4.4, 52-62}
Oil filter (full flow)

Oil filter (by-pass)
Pressure switch

Oil filter safety valve
176-216 {1.8-2.2, 26-31}
Regulator valve
490-570 {5.0-5.8, 72-82}
Main oil hole

Piston cooling jet
Crankshaft

15
16
17
18
19
20
21
22
23
24
25
26

27
28
29

Piston

Valve rocker shaft
Camshaft

Valve

Rocker arm

Cross head
Supply pump

Air compressor
Main idle gear
Cam idle gear
Sub idle gear
Check valve

245 {2.5, 36}
Check valve for turbocharger
Turbocharger

Idle gear

To oil pan
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LUBRICATING SYSTEM (JO5D)

OIL PUMP AND OIL STRAINER

COMPONENT LOCATOR

EN0110305D100001

SAPH011030500002

1 Gasket 6 Safety valve

2 Oil pump 7 Relief spring

3 Driven gear 8 Spring seat

4 Oil strainer 9 Cotter pin

5 O-ring

Tightening torque Unit: N-m {kgf-cm, Ibfft}
A 285 {291, 21} B  28.5 {291, 21} |
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OVERHAUL

EN0110305H200001

IMPORTANT POINTS - ASSEMBLY

1. INSTALLING THE OIL PUMP.

(1) Apply oil to the pump case and bearings of the block (hatched area)
before installing the oil pump.

NOTICE

Not applying oil may cause oil suction failure at start-up, resulting in

seizure and abnormality.

(2) To prevent misalignment of the gasket, apply grease to the gasket
APPLICATION OF OIL matching face of the block. Then, place and fix the gasket.
(HATCHED AREA) (8) Tighten the oil pump mounting bolts provisionally in the order as

SAPH011030500003 shown in the figure. Tighten them to the specified torque.
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LUBRICATING SYSTEM (JO5D)

INSPECTION AND REPAIR

ENO0110305H300001
Unit: mm {in.}

Inspection item Standard Limit Remedy Inspection procedure
Gear outside diameter 54 {2.126} — — Measure
Block side pump body _ _
inside diameter 54 {2.126}
Tip clearance 0.100-0.202 0.30 {0.0118} | eplace gear or

{0.004-0.0079}

pump.

Gear width 28.5 {1.122} — —
Block side pump body _ .
inside depth 28.5 {1.122}
0.049-0.113 Replace gear or

End play {0.0020-0.0044} 0.15 {0.0059} pump.

Shaft out-

side diame- 18 {0.709} — —

ter

Block side

bushing 18 {0.709) — —

) inside ’

Drive gear | diameter

Clearance 0.040-0.099 _ _

{0.0016-0.0038}

Shaft out-

side diame- 18 {0.709} — —

ter

Block hole

diameter 18 {0.709} - -

) Clearance 0.030-0.075 . .

Driven {0.0012-0.0029}
gear

Gear bush-

ing inside 18 {0.709} — —

diameter

Clearance 0.040-0.083 0.15 {0.0059} | Replace gear.

{0.0016-0.0032}

Gear backlash

0.072-0.277
{0.0029-0.0109}

0.30 {0.0118}

Replace pump.

Measure

O \
&«;}%m ..
i & §

-
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COMPONENT LOCATOR

OIL FILTER AND OIL COOLER

EN0110305D100002

SAPHO011030500009

D O A WODN =

Oil cooler with filter assembly
O-ring

Oil cooler element

Gasket

Oil cooler case

Regulator valve

10
11

Oil filter safety valve
Check valve

Oil cooler safety valve
Oil filter element
Insert
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LUBRICATING SYSTEM (JO5D)

Tightening torque

Unit: N-m {kgf-cm, Ibf-ft}

A 29.4-39.2 {300-400, 22-28} G 28.4 {290, 21}

B  24.5-34.3 {250-350, 19-25} H  29.4-39.2 {300-400, 22-28}

C  39.2-49.0 {400-500, 29-36} | 19.6-29.4 {200-300, 15-21}

D  19.6-29.4 {200-300, 15-21} J  29.4-39.2 {300-400, 22-28}

E  14.7-19.7 {150-200, 11-14} L 39.2-49.0 {400-500, 29-36}

F  24.5-34.3 {250-350, 19-25} M  98.0-117.0 {1,000-1,190, 72-86}
SPECIAL TOOL

Prior to starting an engine overhaul, it is necessary to have this special tool.

ENO0110305K100001

lllustration

Part number

Tool name

Remarks

Q)

S0950-31090

OIL FILTER WRENCH

DISMOUNTING AND MOUNTING

SAPHO011030500011

()

SAPH011030500012

IMPORTANT POINTS - DISMOUNTING

REMOVE THE OIL FILTER.

ENO0110305H200002

Remove the drain plug from bottom of the oil filter and drain the

engine oil.

Using the special tool, remove the oil filter.
SST: Qil filter wrench (S0950-31090)

NOTICE
Make sure that O-rings are not on the oil cooler case side.
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EN05-9

SAPH011030500013

EXAMPLE

BLOCK %/

ALTERNATOR EARTH

OIL COOLER

FLAT AREA
_

SAPH011030500014

IMPORTANT POINT - MOUNTING

—r

INSTALL THE OIL FILTER.

1) Remove the dust on installation surface of oil cooler case side.

2) Apply the engine oil to the O-ring on new oil filter.

3) Install the oil filter by turning it lightly to the right by hand until it comes
in contact with the surface of the oil cooler. Then using the special
tool, tighten the oil filter about 270°-360° (3/4-1 turn).

SST: Oil filter wrench (S0950-31090)

_—~ o~ o~

NOTICE
. Do not reuse the O-ring.
. Attention to damage of O-ring.

2. INSTALL THE OIL COOLER AND OIL FILTER ASSEMBLY.

(1) Insert the O-ring into the O-ring groove of the oil cooler.

NOTICE

Face the flat area of the O-ring toward the oil cooler for installation.

(2) Apply liquid gasket to the oil cooler case and install it onto the cylinder
block, then tighten the bolt to the specified torque.
Tightening Torque:
19.6 - 29.4 N-m {200 - 300 kgf-cm, 15 - 21 Ibf-ft}

INSPECTION AND REPAIR

ENO0110305H300002

Inspection item Standard Limit Remedy Inspection procedure
Oil cooler air leakage Air Reblace. if neces- Visual check
pressure: 588 kPa {6 kgf/ 0omL — P ’

cm?, 85 Ibf/in.?%}

sary.

Wear or damage to valve
spring of oil cooler and
oil filter

Replace, if neces-
sary.

1. Damage to sliding
face of valve

2. Valve movement
(smoothness)







COOLING SYSTEM (JO5D) ENO06-1

COOLING SYSTEM (JO5D)

ENO06-001

COOLING SYSTEM.........coviiimmmnernnnnnnnns ENO06-2
DIAGRAM ... ENO06-2
COOLANT PUMP.......corrmrrnnrrinnnninannnnes ENO06-3
COMPONENT LOCATOR........cccocoiiiiiiieine ENO06-3
SPECIAL TOOL ..o ENO06-4
OVERHAUL ......ooii e, ENO06-5
INSPECTION AND REPAIR .......cccooiiiiis ENO06-8
THERMOSTAT ......oiiimiremnennnnnsnisannnnns ENO06-9
COMPONENT LOCATOR........ccoeeiiiiiiieine ENO06-9
OVERHAUL ... ENO06-10
RADIATOR AND INTERCOOLER.......... ENO06-12
COMPONENT LOCATOR........ccoviiiene ENO06-12
OVERHAUL ..., ENO06-13
RADIATOR ....ceemeeiiiirismmnn s smsnsnen e ENO06-14
COMPONENT LOCATOR........cccoeiieiieeee ENO06-14
SPECIAL TOOL ..o ENO06-15
OVERHAUL .....ccooiiiiiie, ENO06-16
INSPECTION AND REPAIR .......cccoiiiine ENO6-19
COOLING FAN.....ccoommeerrernsnsmmsnn e snnssnas EN06-20
COMPONENT LOCATOR........ccceeieiiieee EN06-20

INSPECTION AND REPAIR .......ccc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>