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INTRODUCTION

This service manual describes the specifications, maintenance and service procedures
for Mitsubishi diesel engines.

To maintain the performance of the engine for many years and to ensure safe operation,
it is important to use the engine correctly and conduct regular inspection and maintenance,
and also to take necessary measures which involves the disassembly, inspection, repair and
reassembly of the engine and engine parts.

Read this manual carefully and understand the work procedures fully before
disassembling, inspecting, repairing or reassembling the engine.

The contents of the manual are based on the engine models that are being produced at
the time of publication. Due to improvements made thereafter, the actual engine that you

work on may differ partially from the one described in this manual.

Pub.No.99616-H0100
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How to use this manual

This service manual consists of several Groups, which are arranged so as to allow you to make reference quickly to
specifications, maintenance standards, adjustment procedures and service procedures including methods for disassembly,
inspection, repair and reassembly of the Mitsubishi Diesel Engine (standard model for land use).

A short summary describing the content of each Group is given in the General Contents page, and there is also a detailed table
of contents at the beginning of each Group.

Regarding the procedures for operation and periodical maintenance of the engine, refer to the Operation and Maintenance
Manual. For information on the engine components and ordering of service parts, refer to the Parts Catalogue. Structure and
function of the engine are described in the relevant training manuals.

Methods of presentation

(1)Index numbers alloted to parts in exploded views are not only a call-out of part names listed in the text but also an indication
of the sequence of disassembly.

(2)Inspections to be conducted during disassembly process are indicated in boxes in the relevant exploded views.

(8)Maintenance standards required for inspection and repair works are indicated in the appropriate positions in the text. They
are also collectively indicated in Group 2, the General Contents group.

(4)Fasteners to be tightened in “wet” condition, or with engine oil applied, are identified by [Wet] placed after tightening
torque values. If no such indication is suffixed, the fastener should be tightened in “dry” condition, or without lubricating
with engine oil.

(5)In this manual, important safety or other cautionary instructions are emphasized with the following marks headed.

Indicates an immediately hazardous situation which, if not avoided, will result in death or serious injury.

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

Indicates a potentially hazardous situation which, if not avoided, can result in property damage.

Note:

Indicates important information or information useful for operation or maintenance of the engine.
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Terms used in this manual
Nominal

means the rated (design) size or magnitude of a part to be measured.

Standard

means the quantitative requirement for dimension of a part, clearance between parts and performance. This is given in a form of
tolerance. Therfore, the values shown are not in agreement with the design values.

Limit

means that, if this value is reached, the part must be repaired or replaced with a new part.

Abbreviations

* BTDC: Before Top Dead Center

e ATDC: After Top Dead Center

* BBDC: Before Bottom Dead Center

* ABDC: After Bottom Dead Center

* TIR: Total Indicated Runout

* APl: American Petroleum Institute

* ASTM: American Society for Testing and Materials
¢ JIS: Japanese industrial Standards

¢ 1 LC: Long Life Coolant

e MIL: Military Specifications and Standards (U.S.)
* MSDS: Material Safety Data Sheet

¢ SAE: Society of Automotive Engineers (U.S.)

Units of Measurement

Measurements are based on the International System of Units (SI), and their converted metric values are indicated in
parentheses { }. For metric conversion, the following rates are used.

* Pressure: 1 MPa = 10.197 kgf/cm?

* Torque: 1 N-m = 0.10197 kgf-m

* Force: 1 N = 0.10197 kgf

* Horsepower: 1 kW = 1.341 HP = 1.3596 PS

* Meter of mercury: 1 kPa = 0.7 cmHg

* Meter of water: 1 kPa = 10.197 cmHz0 (cmAq)

* Rotational speed: 1min”" = 1 rpm
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Safety Cautions

Fire and explosion

Keep flames away

Store fuel and engine oil in a well-

ventilated designated area.

Make sure that the caps of fuel and

engine oil containers are tightly

closed.

Do not use flames, do not smoke,

or do not work near heater or other fire hazards where
fuel or oil is handled or when cleaning solvent is being
used for washing parts.

Wipe off spilled fuel, oil and LLC immediately and thor-
oughly. Spilled fuel, oil and LLC may ignite and cause
a fire.

Keep surrounding area neat and clean

Do not leave combustible or explosive materials, such
as fuel, engine oil and LLC, near the engine. Such sub-
stances can cause fire or explosion.

Remove dust, dirt and other foreign materials accumu-
lated on the engine and sorrounding parts thoroughly.
Such materials can cause fire or the engine to over-
heat. In particular, clean the top surface of the battery
thoroughly. Dust can cause a short-circuit.

Always operate the engine at a position at least 1 m
[3.28 ft.] away from buildings and other equipment to
prevent possible fire caused by engine heat.

Care about fuel, oil and exhaust gas leakage
If any fuel, oil or exhaust gas leakage is found, immedi-
ately take corrective measures to stop it.

Such leakages, if left uncorrected, can cause fuel or
engine oil to reach hot engine surfaces or hot exhaust
gas to contact flammable materials, possibly leading to
personal injury and/or damage to equipment.

Use explosion-proof lighting apparatus
When inspecting fuel, engine oil, coolant, battery elec-
trolyte, etc., use a flameproof light. An ordinary light, if
it accidentally broken, may ignite and cause an explo-
sion.

Prevent electrical wires from short-circuit-
ing

Avoid inspecting or servicing the electrical system with
the ground cable connected to the battery. Otherwise,
a fire could result from short-circuiting. Be sure to dis-
connect the battery cable from the negative (-) terminal
before beginning with the work procedure.
Short-circuits, possibly resulting in fire, may be caused
by a loose terminal or damaged cable/wire. Inspect the
terminals, cables and wires, and repair or replace the
faulty parts before beginning with the service proce-
dure.

Keep fire extinguishers and first-aid kit
handy

Keep a fire extinguisher handy and

be familiarized with their usage.

Keep a first-aid kit at a designated

place, and make sure it is easily ac-

cessible whenever needed.

Establish emergency procedures to

follow in the event of fire or accident, and keep the per-
sonnel informed of emergency contact locations and
contact methods.
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Stay clear of all rotating and moving parts

Install protective covers on rotating parts
Make sure the protective covers for
engine rotating parts are properly
installed as intended. Repair loose
or damaged protective covers as
necessary.

Never remove the covers guarding
personnel from rotating parts, when the engine is oper-
ating.

When combining the engine with the engine-driven ma-
chine or radiator, always provide a cover on every ex-
posed moving part such as driving belt and coupling.
Never remove protective covers.

Ensure safety of neighboring people before
starting engine

Before starting the engine, ensure that there is nobody
in the neighborhood and no tools are left on or near the
engine. Be sure to give a sign with a shout when start-
ing the engine.

When a tag saying “Do not operate” is attached on or
near the starter switch, never start the engine.

Stay clear of moving parts during engine
running

Do not approach rotating or sliding
parts of the engine when the engine
is in operation.

Keep objects likely to be caught by
rotating parts away from such parts.
If any part of the clothing or ouffit-
ting is caught by a rotating part, se-
rious bodily injuries could result.

9.

Lockout and Tagout

Be sure to lockout and tagout before starting inspection
and maintenance.

Lockout and tagout are effective methods of cutting off
machines and equipment from energy sources.

To accomplish the lockout/tagout, remove the starter
switch key, set the battery switch to OFF and attach a
"Do Not Run" or similar caution tag to the starter switch.
The starter switch key must be kept by the person who
performs inspection and maintenance during the work.
In the case of pneumatic starting type, close the main
valve of the air tank and post a tag saying "Do Not
Open the Valve" or the like.

Keep engine stopped during servicing

Be sure to stop the engine before proceeding to inspec-
tion and service procedure. Never attempt to make ad-
justments on the engine parts while the engine is
running. Rotating parts such as belt can entangle your
body and cause serious injuries.

Always restore engine turning tools after
use

Do not forget to remove the tools which have been
used for turning the engine during inspection or servic-
ing, after the procedure is finished. Remember also
that the turning gear must be returned to the operating
condition before starting the engine.

Starting the engine with the turning tools inserted or
with the turning gear in engagement can lead to not
only engine damage but also personal injuries.
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Be careful of burns

Do not touch engine during or immediately

after operation

Do not touch the engine during or
immediately after operation to
avoid risk of burns.

To conduct maintenance and in-
spection work, wait until the engine
has cooled sufficiently, checking
the temperature gauge.

Sy
e

Slowly and carefully open radiator cap
Never attempt to open the radiator cap while the engine
is running or immediately after the engine stops. Give a
sufficient cooling time to the engine coolant before
opening the cap.

When opening the radiator cap, slowly turn the cap to
release internal pressure. To prevent scalds with steam
gushing out, wear thick rubber gloves or cover the cap
with a cloth.

Close the radiator cap tightly without fail.

The coolant is very hot and under pressure during en-
gine running or just after the engine stops. If the radia-
tor cap is not closed tightly, steam and hot coolant may
gush out and can cause scalds.

Add coolant only after coolant temperature
dropped

Do not add coolant immediately after the engine stops.
Wait until the coolant temperature lowers sufficiently to
avoid a risk of burns.

Protect ears from noises

Wear ear plugs

Always wear ear plugs when enter-
ing the machine room (engine
room). Combustion sound and me-
chanical noise generated by the en-
gine can cause hearing problems.
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Be careful of falling down

Lift engine correctly

For lifting the engine, always use a
correct wire rope capable of with-
standing the engine weight.

Also, attach the wire rope to the
correct lifting hangers originally fit-
ted on the engine using a correct
sling.

During lifting process, keep the engine in a well-bal-
anced position by taking the center of gravity of the en-
gine into consideration.

During lifting process, keep the engine in a well-bal-
anced position by taking the center of gravity of the en-
gine into consideration.

If the wire rope contacts the engine directly, place a
cloth or other soft padding between them to prevent
damage to the engine and wire rope.

Do not get on engine

Do not get on top of the engine, nor step on any engine
parts located on the lateral sides.

To work on parts located on the upper section of en-
gine, use a ladder, stool, etc., firmly secured not to fall
down.

Falling down of such footholds could result in not only
to damage of the engine parts but also personal inju-
ries.

VI

Be careful of handling fuel, engine
oiland LLC

Use only specified fuel, engine oil and cool-
ant (LLC)

Use fuel, oil and LLC specified in this manual, and han-
die them carefully.

Use of any other fuel, oil or LLC, and improper handling
may cause various engine problems and malfunctions.
Obtain the MSDSs issued by the fuel, oil and LLC sup-
pliers, and follow the directions in the MSDSs for prop-
er handling.

Handle LLC (long life coolant) carefully
When handling LLC, always wear rubber gloves and
protective face mask. If LLC or cooling water containing
LLC comes into contact with your skin or eyes, or if it is
swallowed, you would suffer from inflammation, irrita-
tion or poisoning.

Should LLC be accidentally swallowed, induce vomit-
ing immediately and seek medical attention. Should
LLC enter your eyes, flush them immediately with plen-
ty of water and seek medical attention. If LLC splashes
onto your skin or clothing, wash it away immediately
with plenty of water.

Keep flames away from LLC. The LLC can catch
flames, causing a fire.

Drained coolant (containing LLC) is harmful. Do not
dispose of it in unauthorized manner. Abide by the ap-
plicable law and regulations when discarding drained
coolant.

Proper disposal of waste oil and coolant
(LLC)

Do not discharge waste engine oil or coolant into sew-
erage, river, lake or other similar places. Such a way of
disposal is strictly prohibited by laws and regulations.
Dispose of waste oil, coolant and other environmentally
hazardous waste in accordance with the applicable law
and regulations, or consult a Mitsubishi dealer.
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Service battery

Handle battery correctly

Never use flames or allow sparks

to generate near the battery. The

battery releases flammable

hydrogen gas and oxygen gas.

Any flames or sparks in the vicin-

ity could cause an explosion.

Do not use the battery the fluid level of which is low-
ered below the lower limit line. Sustained use of the
battery could result in an explosion.

Do not short the battery terminals with a tool or other
metal object.

When disconnecting battery cables, always remove
the cable from the negative (-) terminal first. When
reconnecting the cables, attach the cable to the posi-
tive (+) terminal first.

Charge the batte.ry in a well-ventilated area, with all
filling hole plugs removed.

Make sure the cable clamps are securely installed on
the battery terminals. A loose cable clamp can cause
sparks that may result in an explosion.

Before servicing electrical components or conducting
electric welding, set the battery switch to the [Open/
OFF] position or disconnect the cable from the nega-
tive (-) battery terminal to cut off the electrical cur-
rent.

Electrolyte (battery fluid) contains dilute sulfuric acid.
Careless handling of the battery can lead to the loss
of sight and/or skin burns. Also, keep the battery fluid
off the mouth.

Wear protective goggles and rubber gloves when
working with the battery (when adding water, charg-
ing, etc.).

If electrolyte is spilled onto the skin or clothing,
immediately wash it away with lots of water. Use
soap to thoroughly clean.

The battery fluid can cause blindness if splashing
into eyes. If it gets into eyes, immediately flush it
away with plenty of clean fresh water, and seek
immediate medical attention.

If the battery fluid is accidentally swallowed, gargle
with plenty of water, then drink lots of water, and
seek immediate medical attention.

When abnormality occurs

Stop overheated engine after cooling run
Even if the engine comes to overheat, do not stop the
engine immediately. Abrupt stopping of an overheated
engine can cause the coolant temperature to rise, re-
sulting in seized engine parts. If the engine comes to
overheat, run the engine at low idling speed (cooling
operation), and stop the engine after the coolant tem-
perature lowers sufficiently.

Do not add coolant immediately after stopping the en-
gine. Adding coolant to a hot engine can cause the cyl-
inder heads to crack due to sudden change in
temperature. Add coolant little by little after the engine
cools down to room temperature.

Avoid immediate restart after abnormal stop
If the engine stops abnormally, do not restart the en-
gine immediately. If the engine stops with an alarm,
check and remedy the cause of the problem before re-
starting. Sustained use of the engine without any rem-
edy could result in serious engine problems.

Avoid continued engine operation with too
low oil pressure

If an abnormal engine oil pressure drop is indicated,
stop the engine as immediately as possible, and in-
spect the lubrication system to locate the cause. Con-
tinuing to operate the engine with low oil pressure may
cause seizure of the bearings and other parts.

Stop the engine immediately if fan belt is
broken

If the fan belt is broken, stop the engine immediately.
Continued operation of the engine with the fan belt bro-
ken could cause the engine to overheat and thereby
the coolant to boil into steam, which may gush out from
the reserve tank or radiator, and cause personal inju-
ries.

VI
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Other cautions

Modification of engine prohibited
Unauthorized modification of the engine will void the
manufacturer's warranty.

Modification of the engine may not only cause engine
damage but also produce personal injuries.

Pre-operational check and periodic inspec-
tion/maintenance

Be sure to perform the pre-operational checks and pe-
riodic inspection/maintenance as described in this
manual.

Neglecting the pre-operational check or periodic in-
spection/maintenance can arouse various engine trou-
bles such as damage to parts, eventually leading to
serious accidents.

Break-in operation

A new engine needs to be broken in for the first 50
hours of operation. During this period, do not subject
the engine to heavy loads.

Operating a new engine under high loads or severe
conditions during the break-in period can shorten the
setrvice life of the engine.

Warming-up operation

After starting the engine, run the engine at low idling
speeds for 5 to 10 minutes for warming-up. Start the
work after this operation is completed.

Warm-up operation circulates the lubricant through the
engine. Therefore, individual engine parts are well lu-
bricated before they are subjected to heavy loads. This
is very important for longer service life, high-perfor-
mance and economical operation.

Do not conduct warm-up operation for a longer time
than necessary. Prolonged warm-up operation causes
carbon build-up in the cylinders that leads to incom-
plete combustion.

Avoid engine operations under overload
condition

If the engine is considered to be in an overloaded con-
dition which is identified by too much black smoke, etc.,
immediately reduce the load on the engine such that
the correct output and load condtions may be achieved.
Qverloading the engine causes not only high fuel con-
sumption but also excessive carbon deposits inside the
engine. Excessive carbon deposits can cause various
engine problems and shorten the service life of the en-
gine remarkably.

VIII

Cooling operation before stopping engine
Always conduct the cooling operation (low speed
idling) for 5 to 6 minutes before stopping the engine.
Abruptly stopping the engine immediately after high-
load operation can cause partial overheating and short-
en the service life of the engine.

During cooling operation, check the engine for abnor-
malities.

Protection of engine against water entry

Do not allow rainwater, etc. to enter the engine through
the air inlet or exhaust openings.

Do not wash the engine while it is operating. Cleaning
fluid (water) can be sucked into the engine.

Starting the engine with water inside the combustion
chambers can cause the water hammer action which
may result in internal engine damage and serious acci-
dents.

Maintenance of air cleaner or pre-cleaner
The major cause of abnormal wear on engine parts is
dust entering with intake air. Worn parts produce many
problems such as an increase of oil consumption, de-
crease of output, and starting difficulties. For effective
removal of dust from intake air, conduct maintenance
of the air cleaner according to the following instruc-
tions. ‘

* Do not conduct maintenance of the air cleaner/pre-
cleaner while the engine is operating. Engine opera-
tion without the air cleaner/precleaner in place allows
foreign matters to enter the turbocharger, causing it
to damage seriously.

Remove the air cleaner/pre-cleaner slowly to prevent
dust accumulated on the element from falling off.
After removing the air cleaner or pre-cleaner, imme-
diately cover the opening (inlet port in case of air
cleaner; port in body in case of pre-cleaner) with
plastic sheet or similar means to prevent dust from
entering the engine.

Air cleaners equipped with a dust indicator will issue
an alarm if the element gets clogged. Service the
cleaner as soon as possible if an alarm is issued.
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Safety rules at work site

When operating or servicing the engine, always ob-
serve the applicable safety rules established at each
work site.

If you are feeling ill, do not operate the machine, but in-
form the supervisor of your condition.

Unsatisfactory physical condition reduces the concen-
tration. Operation of the machine with reduced concen-
tration may cause operation errors that may result in
accidents.

When working in a group, use specified hand signals to
communicate among the workers.

Work clothing and protective gear

Wear a hardhat, face shield, safety shoes, dust mask,
gloves and other protective gear as needed.

When handling compressed air, wear safety goggles,
hardhat, gloves and other necessary protective gear.
Works without wearing proper protective gear could re-
sult in serious injuries.

Use of tools optimum for each work

Always keep in mind to select most appropriate tools
for the work to be performed and use them correctly. If
tools are damaged, replace with new tools.

Avoidance of prolonged time of starter oper-
ation

Do not operate the starter for more than 10 seconds at
a time even if the engine does not start. Wait for at least
30 seconds before next engine cranking.

Continuous operation of the starter will drain the battery
power and cause seizing of the starter.

Do not turn off battery switch during opera-
tion

If the battery switch is turned OFF when the engine is
running, not only various meters will stop working but
also the alternator may have its diode and transistor
deteriorated.

Cautionary instructions for transporting en-
gine

When transporting the engine on a truck, consider the
engine weight, width and height to ensure safety. Abide
by road traffic law, road vehicles act, vehicle restriction
ordinance and other pertinent laws.

Avoid continuous engine operation under
low load conditions

Do not operate the engine continuously for more than
10 minutes with a load of less than 30%. Engine oper-
ation under low load conditions increases the emission
of unburned fuel. Therefore, a prolonged time of engine
operation under low load conditions increases the
quantity of unburned fuel adhering to engine parts, pro-
voking the possibility of engine malfunctioning and
shortening the service life of the engine.

Ventilation of engine room

Always keep the engine room well-ventilated. Insuffi-
cient amount of intake air causes the operating temper-
ature to rise, resulting in poor output and lowered
performance.

It is highly recommended to calculate the required
amount of air supply to the engine and install an ade-
quate ventilation system before putting the engine to
use.

Avoid contact with high-pressured fuel
Should fuel leak from a fuel injection pipe, do not touch
the spouting fuel directly.

Fuel in the fuel injection pipes is under high pressure. If
high-pressured fuel contacts you skin, it penetrates
through the skin and may result in gangrene.
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About warning labels

Maintenance of warning labels

Make sure all warning/caution labels are legible.

Clean or replace the warning/caution labels the description and/or illustration of which cannot be seen clearly.

For cleaning the warning/caution labels, use a cloth, water and soap. Do not use cleaning solvents, gasoline or other
chemicals to prevent the letters from getting blurred or the adhesion from being weakened.

Replace damaged or fractured labels with new ones.

If any engine part on which a warning label is attached is replaced with a new one, aftach a new identical warning
label to the new part.

To obtain replacement warning labels, contact a Mitsubishi dealer.

TURNING CAN i, OIL MIST IS
A ChlSE S A SRVeR: .,// FLAWMABLE 440
PERSONAL INJURY. EXPLOSIVE.
PERSONAL INJURY. =
AROUND MOVING PARTS
o KEEP AWAY FROM ROTATING BEFORE TURNING. INSPECTION COVER
FLYWHEEL. e KEEP TURNING DEVICE WITHIN 10 MINUTES
e DO NOT OPERATE WITHOUT OR BAR IN “OFF POSI- AFTER ENGINE STOP.
FLYWHEEL COVER. TION" WHEN NOT IN USE.
\\ JBABS-SHOOy k 45ADS—51200) \\ 45Ans—51snn)

N
i X,
HIGH PLACE MAY VOLTAGE MAY CAUSE
CAUSE FALLING. ELECTRIC SHOCK. ®
o BE CAREFUL WHERE YOU * TURN OFF POWER BEFORE 't
STEP ON SCAFFOLD. CHECKING OR MAINTENANCE.
o D0 NOT TOUCH ANY ELECTRIC
o DO NOT PUT ANY IMPROPER EQUIPENT WHEN POWER IS ON. o ft CAREFL OF ROTATNG
MATERIALS ON ENGINE AND o DO NOT OPERATE WITH DOOR
SCAFFOLD. AND PROTECTIVE COVER OPEN, O T ul T NGERS NEAR
\ ‘5‘93-51405 \L 45A93- 5‘% \ 45”8-50700)

Ve

DO NOT REMOVE RADIATOR
CAP UNDER HOT CONDITIONS.

45A83-50600,

£3

o/
V A

© BE CAREFUL OF ROTATING
- BELT.

© D0 NOT PUT FINGERS NEAR
ROTATING BELT.

\\ 45A93-60800 )

AY CAUSE BURNS.
AT

45A83-50900

Warning labeles



GENERAL CONTENTS

General

Outline drawings

System flow

Engine serial number location

Main specifications

Tips on disassembling and reassembling

Service data

Maintenance service data
List of tightening torque

Basic and special tools

Special tools

Overhaul instructions

Determining overhaul timing
Testing compression pressure

Disassembling engine main parts

Disassembling and inspecting cylinder head and valve mechanism
Disassembling and inspecting flywheel

Disassembling and inspecting gear case, timing gear and camshaft
Disassembling and inspection crankcase, crankshaft and piston

Inspecting and repairing engine main
parts

Inspecting and repairing cylinder head and valve mechanism

Inspecting and repairing flywheel

Inspecting and repairing timing gears and camshaft

Inspecting and repairing piston, connecting rod, crankshaft and crankcase

Reassembling engine main parts

Reassembling piston, connecting rod, crankshaft and crankcase
Reassembling timing gear and camshaft

Reassembling flywheel

Reassembling cylinder head and valve mechanism

Fuel system

Removing fuel system
Assembling fuel system
Installing fuel system

Lubrication system

Removing and inspecting lubrication system
Disassembling, inspecting and reassembling lubrication system
Installing lubrication system

Cooling system

Removing cooling system
Disassembling, inspecting and reassembling cooling system
Installing cooling system

10

Inlet and exhaust systems

Removing inlet and exhaust system
Disassembling, inspecting and reassembling inlet and exhaust
Installing inlet and exhaust system

11

Electrical system

Removing electrical system
Disassembling, inspecting and reassembling electrical system
Installing electrical system

12

Adjustment, break-in operation and
performance test

Adjusting engine
Break-in operation
Performance test (JIS standard)

13

Troubleshooting

Electronic troubleshooting

Programming parameters

System configuration parameters
Troubleshooting without a diagnostic code
Troubleshooting with a diagnostic code
Troubleshooting with an event code
Diagnostic functional tests

14







GENERAL

1. Outline drawings ........ccccveieeerrnnnn. 1-2
1.1 DO4FD-TAA Outline drawings...........c...... 1-2
2. System flow......ccooveerieiiiiciiiiiieen. 1-3
2.1 Fuel flow. .o 1-3
2.2 OIHIOW covreeeiee e e 1-3
2.3 Cooling water flow......c.coceeveiiircinniiinnns 1-4
2.4 inlet and exhaust flOw .....c.ccceeviiiiiniinnnnne 1-4
2.5 Electrical wiring diagram..........ccccooviunnenns 1-5
3. Engine serial number location......... 1-6
4. Main specifications.........cccccevveeeeeen. 1-7

5. Tips on disassembling and reassemb-

[T PP 1-10
5.1 Disassembling........cccccocevrinriiiinnennncnen 1-10
5.2 Reassembling .........c.coiiiiiininiinnne 1-10

1-1




GENERAL

1. Outline drawings
1.1 DO4FD-TAA Outline drawings

Turbocharger Breather

~ Exhaust manifold

Thermostat
Rear hanger

Alternator =

,;

Belt

\ Oil drain cock

Engine left view

Oil level gauge Front h ]
ront han
N ont hange

Oil filler Fuel filter

Qil filter~_s

Rear

Fuel pump

Relief valve

Engine right view

1-2



GENERAL

2. System flow

2.1 Fuel flow
Injector
Fuel filter
Commion rail \\
f § N <] W< =
& o _,.lz&
To fuel tank D
From fuel tank > %E‘:l
Fuel pump
_r—/_/
Fuel return —
Fuel flow
2.2 OQil flow
-

Valve mechanism

Piston
Piston cooling nozzle
7( Fuel pump

Turbocharger \
Tappet a E

Camshaft ¥ i3
l
;
Oil filter | HE IS KS '
ZT\ Main gallery
Oil cooler///_| E\ k
/ \ H — = Timing gear
Relief valve |§_ﬁ 0@
\ *\
L_/_/ /4 Oil pump

Crankshaft

Safety valve . Oil strainer

Qil flow

1-3



DISASSEMBLING ENGINE MAIN PARTS

1. Disassembling and inspecting cylinder

head and valve mechanism ............ 5-2
1.1 Removing harness.......ccccoecevveccvneennnn. 5-4
1.2 Removing injector ........cccceccieiiiieniiinennnne 5-4
1.3 Removing rocker case ........c.ococereerrernnne 5-4
1.4 Removing rocker shaft assembly............. 5-5
1.5 Disassembling rocker shaft assembly...... 5-5
1.6 Removing valve bridge ..........ccoevvneenenn. 5-5
1.7 Removing cylinder head bolt................... 5-6
1.8 Removing cylinder head assembly .......... 5-6
1.9 Removing valves and valve springs......... 5-6
1.10 Removing valve stem seal......c.....c.cee..e. 5-7
1.11 Bridge guide.......coccovivincinninienee 5-7
1.12 Installing bridge guide.......ccccveveeccnenee 5-7

2. Disassembling and inspecting

flywheel ......oevvii e 5-8
2.1 Removing flywheel.........ccccooevriiiceennnee 5-8
2.2 Removing flywheel housing ........ccccocveee. 5-9

3. Disassembling and inspecting gear
case, timing gear and camshatft ....5-10

3.1 Removing crankshaft pulley................... 5-10
3.2 Removing timing gear case ................... 5-11
3.3 Measuring backlash of timing gears ...... 5-11
3.4 Measuring idler gear end play................ 5-11
3.5 Removingidler gear.......cccccccoiiviiiiiniins 5-12
3.6 Removing camshaft.......c.ccccco e 5-12
3.7 Separating camshaft gear..........cccoeueee. 5-12
3.8 Installing camshaft gear and thrust

PlIAtE .. e 5-13
3.9 Removing front plate........ccoeeeeieieiieccnnns 5-13

case, crankshaft and piston .......... 5-14
4.1 Removing connecting rod cap .............. 5-15
4.2 Removing carbon deposit from cylinder

sleeve upper area ......cccccecvieiiieecreeenes 5-15
4.3 Pulling out PiStoN.......ccovvirrrivereriieenine 5-15
4.4 Removing piston ring ........cceernreveeninin, 5-16
4.5 Removing piston pin .....cccccccvriimeeneeneee 5-16
4.6 Removing main bearing cap......c.cccceen.n. 5-16
4.7 Removing crankshaft..........ccccvrvcreninnen, 5-17




DISASSEMBLING ENGINE MAIN PARTS

1. Disassembling and inspecting cylinder head and valve mechanism

s

Removing rocker case and injector
Disassembling sequence

1 Pipe cover 4 Harness bracket 7 Injector
2 Rocker cover 5 Injection seal 8 Rocker case
3 Harness 6 Nozzle gland

5-2
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Wear, damage, bend

12

Crack, damage, water leak,

oil leak, carbon deposit,

scale deposit

Local wear, damage,
18 fatigue, carbon deposit
Disassembling and inspecting cylinder head and valve mechanism
Disassembling sequence

1 Adjusting screw 8 Rocker shaft 15 Valve cotter
2 Bolt (short) 9 Pushrod 16 Valve retainer
3 Bolt (long) 10 Bridge cap 17 Valve spring
4 Eye bolt, oil pipe 11 Valve bridge 18 Valve, valve seat
5 Snap ring , spacer 12 Cylinder head bolt 19 Stem seal, valve guide
6 Rocker arm 13 Cylinder head
7 Rocker shaft spring 14 Gasket

5-3
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1.1 Removing harness
(1) Loosen the nuts of harness, and disconnect the harness
from the injector.

(2) Remove the harness bracket together with the harness.

1.2 Removing injector

(1) Remove the injection pipe.

(2) Remove the injection seal.

(3) Using an injector remover, remove the injector together

with the nozzle gland.

(4) Remove the gasket from cylinder head injector

insertion opening.

Note: Make a note of the injector serial number of each
cylinder. If reusing the injector, be sure to reinstall the
injector to the same cylinder.

When replacing the injector with a new one, refer to
“Troubleshooting.”

1.3 Removing rocker case

(1) Disconnect the relay connector from the main harness.

(2) Loosen the rocker case mounting bolts, and remove the
rocker case from the cylinder head.

Removing harness

Injection pipe
:ﬁﬂ@

Injection seal

E Nozzle gland

C)}/O-rmg
Injector Gasket

Removing injector

Injector remover
P/N:32F91-03030

Main
harness

Removing rocker case
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1. Inspecting and repairing cylinder head and valve mechanism
1.1 Measuring clearance between rocker

bushing and rocker shaft
Measure the rocker bushing inside diameter and the rocker

shaft diameter. If the clearance exceeds the limit, replace

either rocker bushing or rocker shaft with a new one.

Rocker bushing

24.949 to 24.975 mm

inside diameter [0.98in.] | [0.9822t0 0.9833 in.] B
Rocker shaft ¢25mm | 24915 to 24.928 mm _
outside diameter [0.98 in.] | [0.9809 to 0.9814 in.]

Clearance 0.021 1o 0.060 mm 0.078 mm
between rocker - [0.0008 to 0,0024 in ] [0.0031
bushing and shaft ’ ’ i in.]

1.2 Replacing rocker bushing

To replace rocker bushings, use a hydraulic jack.

With the rocker bushing and the rocker arm oil holes mated,
and the bushing joint faced upward, press fit the rocker

bushing.

directions

Measuring
directions

Measuring

Measuring Q =

Measuring rocker bushing and rocker shaft

Direction of bushing press fit

—
"
L

25 0% mm
[20.98 256 in.]
(Inside diameter with
bushing press fitted)

Ra 0.8 um [0.031 pin]

Bushing notch

Replacing rocker bushing
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1.3 Measuring valve stem outside diameter and
valve guide inside diameter

Measure the diameter at the top and bottom ends at right Measpring
. . directions
angles to the outer and inner surfaces, since valve stems and
valve guides are subject to wear at both ends. If the outside ’%‘
diameter is less than the limit, or the clearance exceeds the
limit, replace either the valve or the valve guide with a new &
one. easuring
“Nominal | stant DA
Valve Inlet # 6.6 mm 6.565 to 6.580 mm 6.500 mm
stemn [0.260in.] | [0.2585 t0 0.2591in] | [0.2559 in.] , .
) Measuring valve stem outside diameter
outside Exhaust | 266mm | 6530t06550mm | 6.500 mm
diameter [0.2601in.] | [0.2571t00.2579in.] | [0.2559 in.] .
Measuring
Clearance Ynlet _ 0.020t0 0.050 mm | 0.100 mm directions
between [0.0008 to 0.0020 in.] | {0.0039 in.]
valve Internal
semand || 0050100085 mm | 0.150 mm micrometer
valve [0.0020 to 0.0034 in.] | [0.0059 in.]
guide
Valve guide mount- ¢ 16 mm
ing dimension [0.63 in.] B B

Measuring
points

(=)

Measuring valve guide inside diameter

Valve guide remover |
P/N:32F91-00300 L—g l

1.4 Replacing valve guide

. o . .
Because valve guides must be inserted to the speci-
fied amount, be sure to use a valve guide installer.

(1) To remove valve guides, use a valve guide remover.

Removing valve guide
(2) To press-fit valve guides, use a valve guide installer.

(3) Check contacts between valves and valve seats after Valve guide installer
replacing valve guides. P/N:34491-00400 Press

Press-fitting valve guide



