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INTRODUCTION

TO THE READER

¢ This manual is written for an experienced technician
to provide technical information needed to maintain
and repair this machine.

* Be sure to thoroughly read this manual for cor-
rect product information and service procedures.

ADDITIONAL REFERENCES

e Please refer to the materials listed below in addition
to this manual.

* The Operator’s Manual
* The Parts Catalog

MANUAL COMPOSITION

e This manual consists of three portions: the Techni-
cal Manual (Operational Principle), the Technical
Manual (Troubleshooting) and the Workshop Man-
ual.

* Information included in the Technical Manual
(Operational Principle):
technical information needed for redelivery and
delivery, operation and activation of all devices
and systems.

PAGE NUMBER

e Each page has a number, located on the center
lower part of the page, and each number contains
the following information:

Example: T 1-3-5

* If you have any questions or comments, at if you

found any errors regarding the contents of this
manual, please contact using “Service Manual
Revision Request Form” at the end of this man-
ual.
(Note: Do not tear off the form. Copy it for us-
age.):
Publications Marketing & Product Support

Hitachi Construction Machinery Co. Ltd.

TEL: 81-29-832-7084

FAX: 81-29-831-1162

+ The Engine Manual
* Parts Catalog of the Engine
+ Hitachi Training Material

* Information included in the Technical Manual

(Troubleshooting):
technical information needed for operational per-
formance tests, and troubleshooting procedures.

* Information included in the Workshop Manual:

technical information needed for maintenance
and repair of the machine, tools and devices
needed for maintenance and repair, maintenance
standards, and removal/installation and assem-
ble/disassemble procedures.

L» Consecutive Page Number for Each Group

Group Number
Section Number

T: Technical Manual ~ W: Workshop Manual

IN-01



INTRODUCTION

SAFETY ALERT SYMBOL AND HEADLINE
NOTATIONS

In this manual, the following safety alert symbol and
signal words are used to alert the reader to the
potential for personal injury of machine damage.

A This is the safety alert symbol. When you see this
symbol, be alert to the potential for personal injury.
Never fail to follow the safety instructions prescribed
along with the safety alert symbol.

The safety alert symbol is also used to draw attention
to component/part weights.

To avoid injury and damage, be sure to use appropri-
ate lifting techniques and equipment when lifting
heavy parts.

UNITS USED

e Sl Units (International System of Units) are used in
this manual.
MKSA system units and English units are also
indicated in parenthheses just behind Sl units.

« & cauTiON:
Indicated potentially hazardous situation which
could, if not avoided, result in personal injury or

death.

o IMPORTANT:
Indicates a situation which, if not conformed to the
instructions, could result in damage to the machine.

. @NOTE:

Indicates supplementary technical information or

know-how.

Example : 24.5 MPa (250 kgf/cmz, 3560 psi)

A table for conversion from Sl units to other system
units is shown below for reference purposees.

Quantity To I?rc;rrlT\]/ert Into Multiply By Quantity To I(:Dgr:;/ert Into Multiply By
Length mm in 0.03937 Pressure MPa kgflcm® | 10.197
mm ft 0.003281 MPa psi 145.0
Volume L US gal |[0.2642 Power kw PS 1.360
L US gt 1.057 kW HP 1.341
m° yd® 1.308 Temperature °C °F °Cx1.8+32
Weight kg Ib 2.205 Velocity km/h mph 0.6214
Force N kgf 0.10197 min”’ rpm 1.0
N Ibf 0.2248 Flow rate L/min US gpm | 0.2642
Torque N-m kgf-m 1.0197 mL/rev cclrev 1.0
N-m Ibf ft 0.7375

IN-02



SAFETY

RECOGNIZE SAFETY INFORMATION

e These are the SAFETY ALERT SYMBOLS.

* When you see these symbols on your machine or
in operator’'s manual, be alert to the potential for
personal injury.

* Follow recommended precautions and safe oper-
ating practices.

001-E01A-0001

SA-688

UNDERSTAND SIGNAL WORDS
¢ On machine safety signs, signal words designating
the degree or level of hazard - DANGER, WARNING,
or CAUTION - are used with the safety alert symbol. DA N G E R
* DANGER indicates an imminently hazardous
situation which, if not avoided, will result in death

situation
* which, if not avoided, may result in minor or

nated signal words above after the safety alert
symbol are occasionally used on this machine.

or serious injury.
 WARNING indicates a potentially hazardous A WARNING
situation which, if not avoided, could result in
moderate injury.
* DANGER or WARNING safety signs are located
* To avoid confusing machine protection with per- @ NO , E
sonal safety messages, a signal word IMPOR-

death or serious injury.
* CAUTION indicates a potentially hazardous
near specific hazards. General precautions are
listed on CAUTION safety signs. I M P o R I AN I
Some safety signs don’t use any of the desig-
TANT indicates a situation which, if not avoided, SA1223
could result in damage to the machine.
. @ NOTE indicates an additional explanation for
an element of information.

002-E01A-1223

SA-1



SAFETY

FOLLOW SAFETY INSTRUCTIONS

e Carefully read and follow all safety signs on the
machine and all safety messages in operator's
manual.

e Safety signs should be installed, maintained and
replaced when necessary.

* If a safety sign or operator's manual is damaged
or missing, order a replacement from your au-
thorized dealer in the same way you order other
replacement parts (be sure to state machine
model and serial number when ordering).

e Learn how to operate the machine and its controls
correctly and safely.

o Allow only trained, qualified, authorized personnel to
operate the machine.

. Keep your machine in proper working condition.

* Unauthorized modifications of the machine may
impair its function and/or safety and affect ma-
chine life.

* Do not modify any machine parts without au-

thorization.
Failure to do so may deteriorate the part safety,
function, and/or service life. In addition, personal
accident, machine trouble, and/or damage to
material caused by unauthorized modifications
will void Hitachi Warranty Policy.

* Do not use attachments and/or optional parts or
equipment not authorized by Hitachi. Failure to do
so may deteriorate the safety, function, and/or
service life of the machine. In addition, personal
accident, machine trouble, and/or damage to
material caused by using unauthorized attach-
ments and/or optional parts or equipment will void
Hitachi Warranty Policy.

e The safety messages in this SAFETY chapter are
intended to illustrate basic safety procedures of
machines. However it is impossible for these safety
messages to cover every hazardous situation you
may encounter. If you have any questions, you
should first consult your supervisor and/or your au-
thorized dealer before operating or performing
maintenance work on the machine.

003-E01B-0003

PREPARE FOR EMERGENCIES

e Be prepared if a fire starts or if an accident occurs.

* Keep a first aid kit and fire extinguisher on hand.
* Thoroughly read and understand the label at-
tached on the fire extinguisher to use it properly.

* To ensure that a fire-extinguisher can be always
used when necessary, check and service the
fire-extinguisher at the recommended intervals as
specified in the fire-extinguisher manual.

* Establish emergency procedure guidelines to
cope with fires and accidents.

* Keep emergency numbers for doctors, ambu-
lance service, hospital, and fire department
posted near your telephone.

004-E01A-0437

SA-003

SA-437

SA-2



SAFETY

WEAR PROTECTIVE CLOTHING

e Wear close fitting clothing and safety equipment
appropriate to the job.

You may need:
A hard hat
Safety shoes
Safety glasses, goggles, or face shield
Heavy gloves
Hearing protection
Reflective clothing
Wet weather gear
Respirator or filter mask.
Be sure to wear the correct equipment and clothing
for the job. Do not take any chances.

* Avoid wearing loose clothing, jewelry, or other
items that can catch on control levers or other
parts of the machine.

e Operating equipment safely requires the full atten-
tion of the operator. Do not wear radio or music
headphones while operating the machine.

005-E01A-0438

PROTECT AGAINST NOISE

¢ Prolonged exposure to loud noise can cause im-
pairment or loss of hearing.
* Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objec-
tionable or uncomfortably loud noises.

006-E01A-0434

NSPECT MACHINE

¢ Inspect your machine carefully each day or shift by
walking around it before you start it to avoid per-
sonal injury.
* In the walk-around inspection be sure to cover all
points described in the “PRE-START INSPEC-
TION” chapter in the operator’s manual.

007-E01A-0435

SA-434

SA-435

SA-3



SAFETY

GENERAL PRECAUTIONS FOR CAB

* Before entering the cab, thoroughly remove all dirt
and/or oil from the soles of your work boots. If any
controls such as a pedal is operated while with
dirt and/or oil on the soles of the operator’s work
boots the operator’s foot may slip off the pedal,
possibly resulting in a personal accident.

* Do not leave parts and/or tools lying around the
operator’s seat. Store them in their specified lo-
cations.

* Avoid storing transparent bottles in the cab. Do
not attach any transparent type window decora-
tions on the windowpanes as they may focus
sunlight, possibly starting a fire.

* Refrain from listening to the radio, or using music
headphones or mobile telephones in the cab
while operating the machine.

* Keep all flammable objects and/or explosives
away from the machine.

* After using the ashtray, always cover it to extin-
guish the match and/or tobacco.

* Do not leave cigarette lighters in the cab. When
the temperature in the cab increases, the lighter
may explode.

524-E01A-0000

SA-4



SAFETY

USE HANDHOLDS AND STEPS

e Falling is one of the major causes of personal injury.

When you get on and off the machine, always
face the machine and maintain a three-point
contact with the steps and handrails.

Do not use any controls as hand-holds.

Never jump on or off the machine. Never mount or
dismount a moving machine.

Be careful of slippery conditions on platforms,
steps, and handrails when leaving the machine.

008-E01A-0439

ADJUST THE OPERATOR'S SEAT

e A poorly adjusted seat for either the operator or for
the work at hand may quickly fatigue the operator
leading to misoperations.

The seat should be adjusted whenever changing
the operator for the machine.

The operator should be able to fully depress the
pedals and to correctly operate the control levers
with his back against the seat back.

If not, move the seat forward or backward, and
check again.

Adjust the rear view mirror position so that the
best rear visibility is obtained from the operator’s
seat. If the mirror is broken, immediately replace it
with a new one.

009-E01A-0462

ENSURE SAFETY BEFORE RISING FROM
OR LEAVING OPERATOR’S SEAT

e Before rising from the operator’s seat to open/close
either side window or to adjust the seat position, be
sure to first lower the front attachment to the ground
and then move the pilot control shut-off lever to the
LOCK position. Failure to do so may allow the ma-
chine to unexpectedly move when a body part un-
intentionally comes in contact with a control lever,
possibly resulting in serious personal injury or death.

Before leaving the machine, be sure to first lower
the front attachment to the ground and then move
the pilot control shut-off lever to the LOCK posi-
tion. Turn the key switch OFF to stop the engine.
Before leaving the machine, close all windows,
doors, and access covers and lock them up.

\
>

| ¥
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SA-439

SA-462
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SAFETY

FASTEN YOUR SEAT BELT

o If the machine should overturn, the operator may
become injured and/or thrown from the cab. Addi-
tionally the operator may be crushed by the over-
turning machine, resulting in serious injury or death.
* Prior to operating the machine, thoroughly ex-

amine webbing, buckle and attaching hardware. If

any item is damaged or worn, replace the seat

belt or component before operating the machine.
* Be sure to remain seated with the seat belt se-

curely fastened at all times when the machine is

in operation to minimize the chance of injury from

an accident. sA237
* We recommend that the seat belt be replaced

every three years regardless of its apparent con-

dition.

010-E01A-0237

MOVE AND OPERATE MACHINE SAFELY

e Bystanders can be run over.

* Take extra care not to run over bystanders. Con-
firm the location of bystanders before moving, or
operating the machine.

* Always keep the travel alarm and horn in working »
condition (if equipped). It warns people when the
machine starts to move.

* Use a signal person when moving, swinging, or
operating the machine in congested areas. Coor-
dinate hand signals before starting the machine.

* Use appropriate illumination. Check that all lights
are operable before operating the machine. If any sa-398
faulty illumination is present, immediately repair it.

3 |

011-E01A-0398

HANDLE STARTING AIDS SAFELY
Starting fluid:

e Starting fluid is highly flammable.

* Keep all sparks and flame away when using it.

* Keep starting fluid well away from batteries and
cables.

* Remove container from machine if engine does
not need starting fluid.

* To prevent accidental discharge when storing a
pressurized container, keep the cap on the con-
tainer, and store it in a cool, well-protected loca-
tion.

* Do not incinerate or puncture a starting fluid con-
tainer.

SA-293

036-E01A-0293-3

SA-6



SAFETY

OPERATE ONLY FROM OPERATOR'S
SEAT

¢ Inappropriate engine starting procedures may cause

the machine to runaway, possibly resulting in seri-

ous injury or death.

* Start the engine only when seated in the opera-
tor's seat.

* NEVER start the engine while standing on the
track or on ground.

* Do not start engine by shorting across starter
terminals.

* Before starting the engine, confirm that all control
levers are in neutral.

* Before starting the engine, confirm the safety sA4at
around the machine and sound the horn to alert
bystanders.

012-E01B-0431

JUMP STARTING

e Battery gas can explode, resulting in serious injury.

* If the engine must be jump started, be sure to
follow the instructions shown in the “OPERATING
THE ENGINE” chapter in the operator’s manual.

* The operator must be in the operator’s seat so
that the machine will be under control when the
engine starts.

* Jump starting is a two-person operation.

* Never use a frozen battery.

* Failure to follow correct jump starting procedures
could result in a battery explosion or a runaway
machine.

SA-032

S013-E01A-0032 SA-032

SA-7



SAFETY

INVESTIGATE JOB SITE BEFOREHAND

e When working at the edge of an excavation or on a
road shoulder, the machine could tip over, possibly
resulting in serious injury or death.

Investigate the configuration and ground condi-
tions of the job site beforehand to prevent the
machine from falling and to prevent the ground,
stockpiles, or banks from collapsing.

Make a work plan. Use machines appropriate to
the work and job site.

Reinforce ground, edges, and road shoulders as
necessary. Keep the machine well back from the
edges of excavations and road shoulders.

When working on an incline or on a road shoulder,
employ a signal person as required.

Confirm that your machine is equipped a FOPS
cab before working in areas where the possibility
of falling stones or debris exist.

When the footing is weak, reinforce the ground
before starting work.

When working on frozen ground, be extremely
alert. As ambient temperatures rise, footing be-
comes loose and slippery.

Beware the possibility of fire when operating the
machine near flammable objects such as dry
grass.

015-E01B-0447

SA-447

SA-8



SAFETY

EQUIPMENT OF HEAD GUARD, ROPS,
FOPS

In case the machine is operated in areas where the ; .
possibility of falling stones or debris exist, equip a °
head guard, ROPS, or FOPS according to the poten-
tial hazardous conditions. (The standard cab for this
machine corresponds to ROPS and FOPS.)

ROPS: Roll-Over Protective Structure
FOPS: Falling Object Protective Structure

SA-521

PROVIDE SIGNALS FOR JOBS INVOLV-

ING MULTIPLE NUMBERS OF MACHINES

e For jobs involving multiple numbers of machines,
provide signals commonly known by all personnel
involved. Also, appoint a signal person to coordinate

the job site. Make sure that all personnel obey the

signal person’s directions. ﬂ

018-E01A-0481
SA-481

SA-9



SAFETY

KEEP RIDERS OFF MACHINE

¢ Riders on machine are subject to injury such as be-

ing struck by foreign objects and being thrown off

the machine.

* Only the operator should be on the machine.
Keep riders off.

* Riders also obstruct the operator’s view, resulting
in the machine being operated in an unsafe
manner.

014-E01B-0427 SA-427

DRIVE SAFELY
e Beware of the possibility of slipping and/or turning
over the machine when driving on a slope.

* When driving on level ground, hold the bucket at
mark (A) 400 to 500 mm above the ground as il-
lustrated.

* Avoid driving over any obstacles.

* Drive the machine slowly when driving on rough
terrain.

* Avoid quick direction changes. Failure to do so
may cause the machine to turn over.

* If the engine stops while driving, the steering
function becomes inoperative. Immediately stop
the machine by applying the bake to prevent
personal accident.

SA-448

019-E07A-0448

DRIVE MACHINE SAFELY (WORK SITE)

e Before driving the machine, always confirm that the
steering wheel/F-N-R lever direction corresponds to
the direction you wish to drive.

* Be sure to detour around any obstructions.

¢ Driving on a slope may cause the machine to slip or
overturn, possibly resulting in serious injury or
death. s
* When driving up or down a slope, keep the bucket
facing the direction of travel, approximately 200 to
300 mm (approximately 8 to 12 in) (A) above the
ground.
¢ If the machine starts to skid or becomes unstable,
immediately lower the bucket to the ground and
stop.

Nz
W
.

N

/,/I«

SA-450

¢ Driving across the face of a slope or steering on a
slope may cause the machine to skid or overturn. If
the direction must be changed, move the machine to
level ground, then, change the direction to ensure
safe operation.

019-E05B-0515
SA-451

SA-10



SAFETY

DRIVE SAFELY WITH BUCKET LOADED

e If the machine is incorrectly operated while driving
with the bucket loaded, turning over of the machine
may result. Be sure to follow all the instructions in-
dicated below.

* When driving the machine on a job site with the
bucket loaded, hold the bucket as low as possible
to keep the machine balanced and to have good
visibility.

* Do not exceed the rated load capacity. Always
operate the machine within the rated load capac-
ity.

* Avoid fast starts, stops, and quick turns. Failure to
do so may result in personal injury and/or death.

* Avoid rapid drive direction changes which could
possibly cause personal injury and/or death.

051-E02A-0400

DRIVE ON SNOW SAFELY

e Beware of the possibility of slipping or turning over
the machine when driving on frozen snow surfaces.

* The machine may slip more easily than expected
on frozen snow surfaces even if the inclination is
small. Reduce speed when driving. Avoid fast
starts, stops and quick turns.

* Road shoulder and/or set-up utilities covered with
snow are difficult to locate. Be sure where they
are before removing snow.

* Be sure to use tire chains when driving on snow.

* Avoid applying the brake for quick stops on snow.
If a quick stop is required, lower the bucket to the
ground.

052-E02A-0452

TRAVEL ON PUBLIC ROADS SAFELY

e This machine is not allowed to drive on public loads
with the bucket loaded.
* Be sure to empty the bucket.
* Hold the bucket at mark (A) 400 to 500 mm above
the road surface as illustrated.

053-E02A-0453

SA-400

SA-452

SA-453

SA-11



SAFETY

AVOID INJURY FROM ROLLAWAY ACCI-
DENTS

e Death or serious injury may result if you attempt to
mount or stop a moving machine.

To avoid rollaways:

Select level ground when possible to park ma-
chine.

Do not park the machine on a grade.

Lower the bucket to the ground.

Place the F-N-R lever in neutral, and put the park
brake switch in the ON (parking brake) position.
Run the engine at slow idle speed without load for
5 minutes to cool down the engine.

Stop the engine and remove the key from the key
switch.

Pull the lock lever to LOCK position.

Block both tires and lower the bucket to the
ground.

Position the machine to prevent rolling.

Park a reasonable distance from other machines.

020-E02A-0516

A\

-

SA-458

SA-12



SAFETY

AVOID ACCIDENTS FROM BACKING UP
AND TURNING

e Make sure no one is working under or close to the
machine before backing up or turning the machine
to avoid personal injury and/or death by being run
over or entangled in the machine.

* Keep all personnel away from the machine by
sounding the horn and/or using hand signals. Use
extra care to be sure no one is in from the articu-
lation area before turning the machine.

* Keep windows, mirrors, and lights in good condi-
tion.

* Reduce travel speed when dust, heavy rain, fog,
etc., reduce the visibility.

* In case good visibility is not obtained, use a signal
person to guide you.

021-E02A-0517

SA-383

SA-312

SA-13



SAFETY

AVOID POSITIONING BUCKET OVER
ANYONE

o Never allow the bucket to pass over co-workers
and/or the dump truck operator’s cab. Falling soil
from the bucket or contact with bucket may cause
serious personal accidents and/or damage to the
machine.

* Avoid carrying the bucket over the co-workers to
ensure safe operation.

023-E02A-0518

AVOID TIPPING

DO NOT ATTEMPT TO JUMP CLEAR OF TIPPING
MACHINE. MACHINE WILL TIP OVER FASTER
THAN YOU CAN JUMP FREE, POSSIBLY RE-
SULTING IN SERIOUS PERSONAL INJURY OR
DEATH. IF TIPPING OVER OF THE MACHINE IS
PREDICTED, SECURELY HOLD THE STEERING
WHEEL TO PREVENT YOUR BODY FROM BEING
THROWN OUT OF THE MACHINE.

MACHINE WILL TIP OVER FASTER THAN YOU
CAN JUMP FREE

FASTEN YOUR SEAT BELT
e The danger of tipping is always present when oper-
ating on a grade, possibly resulting in serious injury
or death.
To avoid tipping:
e Be extra careful before operating on a grade.

* Prepare machine operating area flat.

* Keep the bucket low to the ground and close to
the machine.

* Reduce operating speeds to avoid tipping or slip-
ping.

* Avoid changing direction when traveling on
grades.

* NEVER attempt to travel across a grade steeper
than 5 degrees if crossing the grade is unavoid-
able.

* Reduce swing speed as necessary when swing-
ing loads.

e Be careful when working on frozen ground.
* Temperature increases will cause the ground to
become soft and make ground travel unstable.

SA-518

SA-463

SA-14



SAFETY

NEVER UNDERCUT A HIGH BANK

e The edges could collapse or a land slide could occur
causing serious injury or death.

026-E01A-0519

SA-519

DIG WITH CAUTION

Before digging, check the location of cables, gas lines,
and water lines.

027-E01A-0396

SA-396

PERFORM TRUCK LOADING SAFELY

e Do not operate the machine involuntarily. Unex-
pected machine movement may cause personal in-
jury and/or death.

* Do not lower the bucket with the loader control
lever in the FLOAT position. The bucket may free
fall, possibly causing personal injury and/or death.

* Always select a level surface for truck loading.

028-E01A-397

SA-397

SA-15



SAFETY

AVOID POWER LINES

Serious injury or death can result from contact with
electric lines.

Never move any part of the machine or load closer to
any electric line than 3 m (10 ft) plus twice the line
insulator length.

29-E01A-0455

PRECAUTIONS FOR OPERATION

o If the front attachment or any part of the machine
comes in contact with an overhead obstacle, both
the machine and the overhead obstacle may be-
come damaged, and personal injury may result.

* Take care to avoid coming in contact with over-
head obstacles with the bucket or arm during op-
eration.

PRECAUTIONS FOR LIGHTENING

e The machine is vulnerable to lighting strikes.

* In the event of an electrical storm, immediately
stop operation, and lower the bucket to the
ground. Evacuate to a safe place far away from
the machine.

* After the electrical storm has passed, check all of
the machine safety devices for any failure. If any
failed safety devices are found, operate the ma-
chine only after repairing them.

OBJECT HANDLING

o If a lifted load should fall, any person nearby may be
struck by the falling load or may be crushed under-
neath it, resulting in serious injury or death.

* When using the machine for craning operations,
be sure to comply with all local regulations.

* Do not use damaged chains or frayed cables,
sables, slings, or ropes.

* Before craning, position the upperstructure with
the position of the bucket support located on the
chassis at the front.

* Move the load slowly and carefully. Never move it
suddenly.

* Keep all persons well away from the load.

* Never move a load over a person's head.

* Do not allow anyone to approach the load until it
is safely and securely situated on supporting
blocks or on the ground.

* Never attach a sling or chain to the bucket teeth.
They may come off, causing the load to fall.

032-E01A-0132

SA-455

SA-132

SA-16



SAFETY

PROTECT AGAINST FLYING DEBRIS

o If flying debris hit eyes or any other part of the body,
serious injury may result.

Guard against injury from flying pieces of metal or
debris; wear goggles or safety glasses.

Keep bystanders away from the working area
before striking any object.

031-E01A-0432

PARK MACHINE SAFELY

To avoid accidents:

Park machine on a firm, level surface.

Lower bucket to the ground.

Place the F-N-R lever in neutral, and put the park
brake switch in the ON (parking brake) position.
Run engine at slow idle speed without load for 5
minutes.

Turn key switch to OFF to stop engine.

Remove the key from the key switch.

Lower the lock lever to the LOCK position.

Close windows, roof vent, and cab door.

Lock all access doors and compartments.

033-E07B-0456

SA-432

SA-456

SA-17



SAFETY

STORE ATTACHMENTS SAFELY

e Stored attachments such as buckets, hydraulic
hammers, and blades can fall and cause serious
injury or death.

* Securely store attachments and implements to
prevent falling. Keep children and bystanders
away from storage areas.

504-E01A-0034

TRANSPORT SAFELY

e Take care the machine may turn over when loading
or unloading the machine onto or off of a truck or
trailer.

* Observe the related regulations and rules for safe
transportation.

* Select an appropriate truck or trailer for the ma-
chine to be transported.

* Be sure to use a signal person.

* Always follow the following precautions for load-
ing or unloading:

. Select solid and level ground.

. Always use a ramp or deck strong enough to

support the machine weight.

Use the low speed gear.

. Never steer the machine while on the ramp. If the
traveling direction must be changed while the
ramp, unload the machine from the ramp, reposi-
tion the machine on the ground, then try loading
again.

5. After loading, install the lock bar to securely hold

the articulation mechanism.

6. Wedge the front and rear of tires. Securely hold

the machine to the truck or trailer deck with wire

ropes.

N —

W

Be sure to further follow the details described in the
TRANSPORTING section.

035-E07A-0454

e

SA-034

\ Less than 15°

SA-454
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SAFETY

HANDLE FLUIDS SAFELY-AVOID FIRES

e Handle fuel with care; it is highly flammable. If fuel
ignites, an explosion and/or a fire may occur, possi-
bly resulting in serious injury or death.

* Do not refuel the machine while smoking or when
near open flame or sparks.

* Always stop the engine before refueling the ma-
chine.

* Fill the fuel tank outdoors.

e All fuels, most lubricants, and some coolants are

flammable.

* Store flammable fluids well away from fire haz-
ards.

* Do not incinerate or puncture pressurized con-
tainers.

* Do not store oily rags; they can ignite and burn
spontaneously.

* Securely tighten the fuel and oil filler cap.

034-E01A-0496

SA-018

SA-019

SA-19



SAFETY

PRACTICE SAFE MAINTENANCE

To avoid accidents:

* Understand service procedures before starting
work.

* Keep the work area clean and dry.

* Do not spray water or steam inside cab.

* Never lubricate or service the machine while it is
moving.

* Keep hands, feet and clothing away from
power-driven parts.

Before servicing the machine:

. Park the machine on a level surface.

. Lower the bucket to the ground.

. Turn the auto-idle switch off.

. Run the engine at slow idle speed without load for
5 minutes.

. Turn the key switch to OFF to stop engine.

. Relieve the pressure in the hydraulic system by
moving the control levers several times.

. Remove the key from the switch.
8. Attach a “Do Not Operate” tag on the control

lever.

9. Lower the lock lever to the LOCK position.

10. Lock bar connects the front and rear frames.

11. Allow the engine to cool.

[e)lNé)} A ODN -

~

* If a maintenance procedure must be performed
with the engine running, do not leave machine
unattended.

* Never work under a machine raised by the lift

arm.

Inspect certain parts periodically and repair or re-

place as necessary. Refer to the section discuss-

ing that part in the “MAINTENANCE” chapter of
operator’s manual.

Keep all parts in good condition and properly in-

stalled.

Fix damage immediately. Replace worn or broken

parts. Remove any buildup of grease, oil, or de-

bris.

When cleaning parts, always use nonflammable

detergent oil. Never use highly flammable oil such

as fuel oil and gasoline to clean parts or surfaces.

Disconnect battery ground cable (-) before mak-

ing adjustments to electrical systems or before

performing welding on the machine.

500-E02C-0520
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SAFETY

+ Sufficiently illuminate the work site. Use a main-
tenance work light when working under or inside
the machine.

* Always use a work light protected with a guard. In
case the light bulb is broken, spilled fuel, oil, anti-
freeze fluid, or window washer fluid may catch fire.

SA-037

WARN OTHERS OF SERVICE WORK

e Unexpected machine movement can cause serious
injury.
* Before performing any work on the machine, at-
tach a “Do Not Operate” tag on the control lever.
This tag is available from your authorized dealer.

501-E01A-0287

$52045102

SUPPORT MACHINE PROPERLY
o Never attempt to work on the machine without se-
curing the machine first.

* Always lower the attachment to the ground before
you work on the machine.

* If you must work on a lifted machine or attach-
ment, securely support the machine or attach-
ment. Do not support the machine on cinder
blocks, hollow tires, or props that may crumble
under continuous load. Do not work under a ma-
chine that is supported solely by a jack.

519-E01A-0527

STAY CLEAR OF MOVING PARTS

e Entanglement in moving parts can cause serious
injury.

* To prevent accidents, care should be taken to
ensure that hands, feet, clothing, jewelry and hair
do not become entangled when working around
rotating parts.

502-E01A-0026

SA-026

SA-21



SAFETY

SUPPORT MAINTENANCE PROPERLY

e Explosive separation of a tire and rim parts can
cause serious injury or death.

Do not attempt to mount a tire unless you have
the proper equipment and experience to perform
the job. Have it done by your authorized dealer or
a qualified repair service.

Always maintain the correct tire pressure. DO
NOT inflate tire above the recommended pres-
sure.

When inflating tires, use a chip-on chuck and ex-
tension hose long enough to allow you to stand to
one side and not in front of or over the tire as-
sembly. Use a safety cage it available.

Inspect tires and wheels daily. Do not operate with
low pressure, cuts bubbles, damaged rims, or
missing lug bolts and nuts.

Never cut or weld on an inflated tire or rim as-
sembly. Heat from welding could cause an in-
crease in pressure and may result in tire explo-
sion.

521-E02A-0249

PREVENT PARTS FROM FLYING

e Travel reduction gears are under pressure.

As pieces may fly off, be sure to keep body and
face away from AIR RELEASE PLUG to avoid
injury.

GEAR OIL is hot. Wait for GEAR OIL to cool, then
gradually loosen AIR RELEASE PLUG to release
pressure.

503-E03A-0344

SA-249

SA-344

SA-22
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PREVENT BURNS
Hot spraying fluids:

e After operation, engine coolant is hot and under
pressure. Hot water or steam is contained in the
engine, radiator and heater lines.

Skin contact with escaping hot water or steam can

cause severe burns.

* To avoid possible injury from hot spraying water.
DO NOT remove the radiator cap until the engine
is cool. When opening, turn the cap slowly to the
stop. Allow all pressure to be released before
removing the cap.

* The hydraulic oil tank is pressurized. Again, be
sure to release all pressure before removing the
cap.

Hot fluids and surfaces:

e Engine oil, gear oil and hydraulic oil also become
hot during operation.
The engine, hoses, lines and other parts become
hot as well.

* Wait for the oil and components to cool before
starting any maintenance or inspection work.

505-E01B-0498

REPLACE RUBBER HOSES PERIODI-
CALLY

e Rubber hoses that contain flammable fluids under
pressure may break due to aging, fatigue, and
abrasion. It is very difficult to gauge the extent of
deterioration due to aging, fatigue, and abrasion of
rubber hoses by inspection alone.

* Periodically replace the rubber hoses. (See the
page of “Periodic replacement of parts” in the op-
erator’s manual.)

e Failure to periodically replace rubber hoses may
cause a fire, fluid injection into skin, or the front at-
tachment to fall on a person nearby, which may re-
sult in severe burns, gangrene, or otherwise serious
injury or death.

S506-E01A-0019
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SAFETY

AVOID HIGH-PRESSURE FLUIDS

e Fluids such as diesel fuel or hydraulic oil under
pressure can penetrate the skin or eyes causing se-
rious injury, blindness or death.

* Avoid this hazard by relieving pressure before
disconnecting hydraulic or other lines.

* Tighten all connections before applying pressure.

* Search for leaks with a piece of cardboard; take
care to protect hands and body from
high-pressure fluids. Wear a face shield or gog-
gles for eye protection.

* If an accident occurs, see a doctor familiar with
this type of injury immediately. Any fluid injected
into the skin must be surgically removed within a
few hours or gangrene may result.

507-E03A-0499

SA-031

SA-292

SA-044

SA-24
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PREVENT FIRES

Check for Oil Leaks:
e Fuel, hydraulic oil and lubricant leaks can lead to
fires.

* Check for oil leaks due to missing or loose clamps,
kinked hoses, lines or hoses that rub against each
other, damage to the oil-cooler, and loose
oil-cooler flange bolts.

* Tighten, repair or replace any missing, loose or
damaged clamps, lines, hoses, oil-cooler and
oil-cooler flange bolts.

* Do not bend or strike high-pressure lines.

* Never install bent or damaged lines, pipes, or
hoses.

Check for Shorts:
e Short circuits can cause fires.

* Clean and tighten all electrical connections.

* Check before each shift or after eight(8) to ten(10)
hours operation for loose, kinked, hardened or
frayed electrical cables and wires.

* Check before each shift or after eight(8) to ten(10)
hours operation for missing or damaged terminal
caps.

* DO NOT OPERATE MACHINE if cable or wires
are loose, kinked, etc..

Clean up Flammabiles:

e Spilled fuel and oil, and trash, grease, debris, ac-
cumulated coal dust, and other flammables may
cause fires.

* Prevent fires by inspecting and cleaning the ma-
chine daily and by removing spilled or accumu-
lated flammables immediately.

Check Key Switch:

o If a fire breaks out, failure to stop the engine will
escalate the fire, hampering fire fighting.
Always check key switch function before operating
the machine every day:
1. Start the engine and run it at slow idle.

2. Turn the key switch to the OFF position to confirm
that the engine stops.

* If any abnormalities are found, be sure to repair
them before operating the machine.

508-E02B-0019

Check Heat Shields:
e Damaged or missing heat shields may lead to fires.
* Damaged or missing heat shields must be re-
paired or replaced before operating the machine.

508-E02A-0393

SA-019

SA-25
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EVACUATING IN CASE OF FIRE

e |f a fire breaks out, evacuate the machine in the fol-
lowing way:
* Stop the engine by turning the key switch to the
OFF position if there is time.
* Use a fire extinguisher if there is time.
* Exit the machine.

518-E01A-0393

BEWARE OF EXHAUST FUMES

e Prevent asphyxiation. Engine exhaust fumes can
cause sickness or death.

* If you must operate in a building, be sure there is
adequate ventilation. Either use an exhaust pipe
extension to remove the exhaust fumes or open
doors and windows to bring enough outside air
into the area.

509-E01A-0016

PRECAUTIONS FOR WELDING AND
GRINDING

¢ Welding may generate gas and/or small fires.

* Be sure to perform welding in a well ventilated
and prepared area. Store flammable objects in a
safe place before starting welding.

* Only qualified personnel should perform welding.
Never allow an unqualified person to perform
welding.

¢ Grinding on the machine may create fire hazards.

Store flammable objects in a safe place before

starting grinding.

e After finishing welding and grinding, recheck that
there are no abnormalities such as the area sur-
rounding the welded area still smoldering.

523-E01A-0818
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AVOID HEATING NEAR PRESSURIZED
FLUID LINES

e Flammable spray can be generated by heating near
pressurized fluid lines, resulting in severe burns to
yourself and bystanders.

* Do not heat by welding, soldering, or using a torch
near pressurized fluid lines or other flammable
materials.

* Pressurized lines can be accidentally cut when
heat goes beyond the immediate flame area. In-
stall temporary fireresistant guards to protect
hoses or other materials before engaging in
welding, soldering, etc..

SA-030

AVOID APPLYING HEAT TO LINES CON-
TAINING FLAMMABLE FLUIDS

* Do not weld or flame cut pipes or tubes that con-
tain flammable fluids.

¢ Clean them thoroughly with nonflammable solvent
before welding or flame cutting them.

510-E01B-0030

REMOVE PAINT BEFORE WELDING OR
HEATING

e Hazardous fumes can be generated when paint is
heated by welding, soldering, or using a torch. If
inhaled, these fumes may cause sickness.

* Avoid potentially toxic fumes and dust.
* Do all such work outside or in a well-ventilated
area. Dispose of paint and solvent properly.
* Remove paint before welding or heating:
1. If you sand or grind paint, avoid breathing the dust.
Wear an approved respirator.

2. If you use solvent or paint stripper, remove strip-
per with soap and water before welding. Remove $A-029
solvent or paint stripper containers and other
flammable material from area. Allow fumes to
disperse at least 15 minutes before welding or
heating.

511-E01A-0029

SA-27
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BEWARE OF ASBESTOS DUST

e Take care not to inhale dust produced in the work
site. Inhalation of asbestos fibers may be the cause
of lung cancer.

Depending on the wok site conditions, the risk of
inhaling asbestos fiber may exist. Spray water to
prevent asbestos from becoming airborne. Do not
use compressed air.

When operating the machine in a work site where
asbestos might be present, be sure to operate the
machine from the upwind side and wear a mask
rated to prevent the inhalation of asbestos.

Keep bystanders out of the work site during op-
eration.

Asbestos might be present in imitation parts. Use
only genuine Hitachi Parts.

PREVENT BATTERY EXPLOSIONS

o Battery gas can explode.

Keep sparks, lighted matches, and flame away
from the top of battery.

Never check battery charge by placing a metal
object across the posts. Use a voltmeter or hy-
drometer.

Do not charge a frozen battery; it may explode.
Warm the battery to 16 °C (60 °F) first.

Do not continue to use or charge the battery when
electrolyte level is lower than specified. Explosion
of the battery may result.

Loose terminals may produce sparks. Securely
tighten all terminals.

e Battery electrolyte is poisonous. If the battery should
explode, battery electrolyte may be splashed into
eyes, possibly resulting in blindness.

Be sure to wear eye protection when checking
electrolyte specific gravity.

512-E01B-0032

SERVICE AIR CONDITIONING SYSTEM
SAFELY

o If spilled onto skin, refrigerant may cause a cold
contact burn.

Refer to the instructions described on the con-
tainer for proper use when handling the refriger-
ant.

* Use a recovery and recycling system to avoid

leaking refrigerant into the atmosphere.

* Never touch the refrigerant.

513-E01A-0405

SA-029
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HANDLE CHEMICAL PRODUCTS SAFELY

e Direct exposure to hazardous chemicals can cause
serious injury. Potentially hazardous chemicals used
with your machine include such items as lubricants,
coolants, paints, and adhesives.

A Material Safety Data Sheet (MSDS) provides
specific details on chemical products: physical
and health hazards, safety procedures, and
emergency response techniques.

Check the MSDS before you start any job using a
hazardous chemical. That way you will know ex-
actly what the risks are and how to do the job
safely. Then follow procedures and use recom-
mended equipment.

See your authorized dealer for MSDS’s (available
only in English) on chemical products used with
your machine.

515-E01A-0309

DISPOSE OF WASTE PROPERLY

e Improperly disposing of waste can threaten the en-
vironment and ecology. Potentially harmful waste
used with HITACHI equipment includes such items
as oil, fuel, coolant, brake fluid, filters, and batteries.

Use leakproof containers when draining fluids. Do
not use food or beverage containers that may
mislead someone into drinking from them.

Do not pour waste onto the ground, down a drain,
or into any water source.

Air conditioning refrigerants escaping into the air
can

damage the Earth’s atmosphere. Government
regulations may require a certified air conditioning
service center to recover and recycle used air
conditioning refrigerants.

Inquire on the proper way to recycle or dispose of
waste from your local environmental or recycling
center, or from your authorized dealer.

516-E01A-0226

SA-309

SA-226

SA-29
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BEFORE RETURNING THE MACHINE TO
THE CUSTOMER

e After maintenance or repair work is complete,
confirm that:
* The machine is functioning properly, especially
the safety systems.
* Worn or damaged parts have been repaired or
replaced.

$517-E01A-0435

SA-435

SA-30
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OPERATIONAL PERFORMANCE TEST / Introduction

OPERATIONAL PERFORMANCE TESTS

Use operational performance test procedure to quan-
titatively check all system and functions on the ma-
chine.

Purpose of Performance Tests

1. To comprehensively evaluate each operational
function by comparing the performance test data
with the standard values.

2. According to the evaluation results, repair, adjust,
or replace parts or components as necessary to
restore the machine’s performance to the desired
standard.

3. To economically operate the machine under op-
timal conditions.

Kinds of Tests

1. Base machine performance test is to check the
operational performance of each system such as
engine, travel, swing, and hydraulic cylinders.

2. Hydraulic component unit test is to check the op-
erational performance of each component such
as hydraulic pump, motor, and various kinds of
valves.

Performance Standards
“Performance Standard” is shown in tables to evalu-
ate the performance test data.

Precautions for Evaluation of Test Data

1. To evaluate not only that the test data are correct,
but also in what range the test data are.

2. Be sure to evaluate the test data based on the
machine operation hours, kinds and state of work
loads, and machine maintenance conditions.

The machine performance does not always deterio-
rate as the working hours increase. However, the
machine performance is normally considered to re-
duce in proportion to the increase of the operation
hours. Accordingly, restoring the machine perform-
ance by repair, adjustment, or replacement shall con-
sider the number of the machine’s working hours.

Definition of “Performance Standard”

1. Operation speed values and dimensions of the
new machine.

2. Operational performance of new components
adjusted to specifications. Allowable errors will be
indicated as necessary.

T4-1-1



OPERATIONAL PERFORMANCE TEST / Introduction

PREPARATION FOR PERFORMANCE
TESTS

Observe the following rules in order to carry out
performance tests accurately and safely.

THE MACHINE

1. Repair any defects and damage found, such as
oil or water leaks, loose bolts, cracks and so on,
before starting to test.

TEST AREA

1. Select a hard and flat surface.

2. Secure enough space to allow the machine to
run straight more than 200 m (656 ft 2 in), and to
operate steering.

3. If required, rope off the test area and provide
signboards to keep unauthorized personnel
away.

PRECAUTIONS

1. Before starting to test, agree upon the signals to
be employed for communication among cowork-
ers. Once the test is started, be sure to commu-
nicate with each other using these signals, and to
follow them without fail.

2. Operate the machine carefully and always give
first priority to safety.

3. While testing, always take care to avoid acci-
dents due to landslides or contact with
high-voltage power lines. Always confirm that
there is sufficient space for full swings.

4. Avoid polluting the machine and the ground with
leaking oil. Use oil pans to catch escaping oil.
Pay special attention to this when removing hy-
draulic pipings.

MAKE PRECISE MEASUREMENT

1. Accurately calibrate test instruments in advance
to obtain correct data.

2. Carry out tests under the exact test conditions
prescribed for each test item.

3. Repeat the same test and confirm that the test
data obtained can be produced repeatedly. Use
mean values of measurements if necessary.

T105-06-01-003

T4-1-2



OPERATIONAL PERFORMANCE TEST / Standard

OPERATIONAL PERFORMANCE
STANDARD TABLE

e ZW310 EU STANDARD

The standard performance values are listed in the
table below. Refer to the Group T4-3 or later for
performance test procedures.

The following switch positions shall be selected and
the hydraulic oil temperature shall be maintained as
indicated below as the preconditions of performance
tests unless otherwise instructed in each performance
test procedure:

Acceletor Pedal : Full Stroke

Driving Mode Switch : H Mode

Work Mode Switch : N Mode

Hydraulic Oil Temperature  : 5015 °C (122141 °F)

& NOTE: 1 mm=0.03937 in

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
ENGINE SPEED (FAN SPEED min/max) min" T4-3-1
Slow Idle Speed (without load) 840+25 Value indicated on Dr. ZX
Fast Idle Speed (without load) 2120/2110+25 D)
Fast Idle Speed (with engine stalled) 1980/1920+50 D)
Fast Idle Speed (W|th engine stalled and 1710/1700+50 A
relieved)
VALVE CLEARANCE (IN, EX) mm 0.4/0.6 With the engine cold T4-3-5
LUBRICANT CONSUMPTION Hour meter: 2000 hours or T4-3-8
40 or less
(Rated output) mL/h less
DRIVE BELT BEND mm - Auto adjustment -
RADIATOR CAP OPENING PRESSURE ) i -
kPa (kgflcm?, psi)

T4-21



OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
TRAVEL SPEED km/h T4-4-1
First Gear (Forward/Reverse) 7.0/7.0+0.7 Value indicated on Dr. ZX
Second Gear (Forward/Reverse) 11.8/11.8+1.2 T
Third Gear (Forward/Reverse) 22.0/22.0+2.2 T
Fourth (Forward/Reverse) 35.5/35.5+3.6 )
SERVICE BRAKE CAPACITY m 5.0 or less T4-4-2
SERVICE BRAKE WEAR mm T4-4-3
Brake Disc 6.2 Allowable Limit: 5.3
Brake Ring (t=15) 15.0 Allowable Limit: 13.5
Brake Ring (i=5) 5.0 Allowable Limit: 4.5
PARKING BRAKE CAPACITY mm/5 min 0 T4-4-4
PARKING BRAKE WEAR mm -
Brake Disc 2.2 Allowable Limit: 1.9
Brake Ring 2.4 Allowable Limit: 2.2
BUCKET STOPPER CLEARANCE mm 0 T4-4-6
BELL CRANK STOPPER CLEARANCE 5 T4-4-6
mm
FRONT PIN WEAR mm - Allowable Limit: -1.0 -
(to new pin outer diameter)
FRONT BUSHING WEAR mm - Allowable Limit: -1.5 -
(to new pin outer diameter)
CLEARANCE BETWEEN FRONT PIN 03 -
AND BUSHING mm '
BUCKET BUMP mm 14 T4-4-11
HYDRAULIC CYLINDER CYCLE TIME sec T4-4-8
Lift Arm Raise 5.4+0.3
Lift Arm Lower (Float) 3.0+0.3
Bucket Roll-Out 1.140.3
Steering (engine: neutral) 2.8+0.3
Steering (engine: full) 2.5+0.3
DIG FUNCTION DRIFT CHECK mm/15 min T4-4-10
Lift Arm Cylinder 45 or less
Bucket Cylinder 15 or less
Bucket Bottom 150 or less

T4-2-2
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PERFORMANCE TEST DESIGNATION Performance Standard Remarks ?:;i’e""e
CONTROL LEVER OPERATING FORCE T4-4-12
N (kgf, Ibf)
Lift Arm Raise (STD/MF) 11 (1.1, 2.5)/
19 (1.9,4.3) or less
Lift Arm Raise Detent (STD/MF) 17 (1.7, 3.8)/
30 (3.1, 6.8) or less
Lift Arm Raise Detent Release (STD/MF) 40 (4.1, 9)/
20(2.0, 4.5) or less
Lift Arm Lower (STD/MF) 11 (1.1, 2.5)/
19 (1.9,4.3) or less
Lift Arm Lower Float (STD/MF) 17 (1.7, 3.8)/
30 (3.1, 6.8) or less
Lift Arm Lower Float Release (STD/MF) 40 (4.1, 9)/
20 (2.0, 4.5) or less
Bucket Lever Tilt (STD/MF) 12 (1.2, 2.7)/
22 (2.2, 5) or less
Bucket Lever Tilt Detent (STD/MF) 18 (1.8, 4)/
33 (3.3, 7.4) or less
Bucket Lever Tilt Detent Release (STD/MF) 40 (4.1, 9)/
20 (2.0,4.5) or less
Bucket Lever Dump (STD/MF) 17(1.7, 3.8)/
28 (2.9, 6.3) or less
Steering Wheel (Right/Left) 17 (1.7, 3.8)/
17 (1.7, 3.8) or less
Forward/Reverse Lever 11.8*",
(1 27755, 2-7+0'2-o.5)/
11.8"",
(1 .2+0.1_0'2’ 2.7+0.2_0.5)
Accelerator Pedal 25.0+3.5
(3. 6+0.4, 5.6+0.8)
Brake Pedal Right 318*%

(32.47%%,46, 71.67%%40.)

Inching Pedal Left

288"% 3 (29.4"°%, 4,
64.8""%45)

@ NOTE: STD: Standard Lever (Two-Lever)

MEF: Multi-Function Lever (Joystick Lever)

T4-2-3
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PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
CONTROL LEVER STROKE mm T4-4-13
Lift Arm Raise Position (STD/MF) 34+5/63+10
Lift Arm Raise Detent Position (STD/MF) 54+5/80+10
Lift Arm Lower Position (STD/MF) 34+5/63+10
Lift Arm Lower Float Position (STD/MF) 54+5/80+10
Bucket Lever Tilt Position (STD/MF) 34+5/63+£10
Bucket Lever Tilt Detent Position (STD/MF) 54+5/80+10
Bucket Lever Dump Position (STD/MF) 54+5/80+10
Steering Wheel Rotation 3.5104.0
(Right Max. to Left Max.)
Forward/Reverse Lever (F/R) 50+5/50+5
Accelerator Pedal Depressing Angle 18.0°+1.5
(without play)
Brake Pedal (Right) Depressing Angle 18.4°£1.0
(without play)
Inching Pedal (Left) Depressing Angle 17.4°£1.0
(without play)
Steering Wheel Play 51015
Brake Pedal Play 12 to 20
ELECTROLYTE DENSITY 1.26 Allowable Limit: 1.16 -

(Specification at 20 °C)

_TIRE INFLATION kPa (kgflcm’, psi)

425 (4.34, 62)

@ NOTE: STD: Standard Lever (Two-Lever)

MF: Multi-Function Lever (Joystick Lever)
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OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
PRIMARY PILOT PRESSURE 4.0+1'O.o,5 T4-5-1
MPa (kgf/lcm?, psi) (41+10_5, 580+142_71)
SECONDARY PILOT PRESSURE 3.7+°'5_0_ T4-5-3
MPa (kgf/cm?, psi) (38", 538" 44)
SOLENOID VALVE SET PRESSURE
MPa (kgf/lcm?, psi)
Solenoid Valve Unit Set Pressure Value indicated on Dr. | Value indicated on Dr. T4-5-4
ZX+0.2 (2, 28) ZX
MAIN PUMP DELIVERY PRESSURE 2.O+1'0_0,5 In neutral, Value indi- T4-5-6
MPa (kgfiem? psi) | (20""%5, 1007"*27;) | cated on Dr. ZX
MAIN RELIEF VALVE PRESSURE T4-5-8
MPa (kgficm?, psi)
Lift Arm (Relief operation) 29.4"%0 . Value indicated on Dr.
(30072, 4274%%% ;) | ZX
Bucket (Relief operation) 29.4"%0 . Value indicated on Dr.
(300»,20_5, 4274+284_71) X
OVERLOAD RELIEF PRESSURE (Reference values at T4-5-12
MPa (kgficm?, psi) | 50 L/min)
Lift Arm Raise 36.8"1°%,
(375+10_07 5350+142_0)
Bucket Roll-In 32510,
(332", 4725"1%2 )
Bucket Roll-Out 32510,
(332719, 47252 )
MAIN PUMP FLOW RATE (L/min) - T4-5-14
STEERING RELIEF PRESSURE 29_4"2-0_0_5 Value indicated on Dr. T4-5-10
MPa (kgffom’, psi) | (300", 42747%% ;) | ZX
SERVICE BRAKE PRESSURE 4.18+0.85 at Brake Pedal (Right) T4-5-20
(Forward/Reverse) MPa (kgficm?, psi) (42.7+8.7, 608+124)
PARKING BRAKE PRESSURE 3.7"0-5_0_3 T4-5-22
MPa (kgficm?, psi) (38", 538" 1)
BRAKE ACCUMULATOR PRESSURE T4-5-24
MPa (kgficm?, psi)
Service Brake 14.7+1.0
(15010, 2137+145)
Parking Brake 3.7%%,4
(38", 538"7%4,)
BRAKE WARNING PRESSURE 8+0.5 T4-5-26
(Pressure-Decreasing) MPa (kgficm?, psi) (8245, 1163173)
BRAKE WARNING PRESSURE 10+0.5 T4-5-28
(Pressure-Increasing) MPa (kgficm?, psi) (10245, 1454+73)
TRANSMISSION CLUTCH PRESSURE 22t02.4 T4-5-30
MPa (kgflcm?, psi) | (22 to 24, 320 to 349)
TORQUE CONVERTER PRESSURE 0.99 to 1.09(10.1 to T4-5-31

(Inlet/Outlet) MPa (kgf/cm?, psi)

11.1, 144 to 158)/0.43
t0 0.53(4.4 to 5.4, 63 to
77)
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OPERATIONAL PERFORMANCE TEST / Standard

e ZW310 GENERAL STANDARD

The standard performance values are listed in the
table below. Refer to the Group T4-3 or later for
performance test procedures. Acceletor Pedal : Full Stroke
Driving Mode Switch : H Mode
Work Mode Switch : N Mode

Hydraulic Oil Temperature  : 5015 °C (122141 °F)

The following switch positions shall be selected and
the hydraulic oil temperature shall be maintained as
indicated below as the preconditions of performance
tests unless otherwise instructed in each performance
test procedure:

& NOTE: 1 mm=0.03937 in

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
ENGINE SPEED (FAN SPEED min/max) min" T4-3-1
Slow Idle Speed (without load) 840+25 Value indicated on Dr. ZX
Fast Idle Speed (without load) 2120/2110+25 D)
Fast Idle Speed (with engine stalled) 1980/1920+50 D)
Fast Idle Speed (W|th engine stalled and 1710/1700+50 A
relieved)
VALVE CLEARANCE (IN, EX) mm 0.4/0.6 With the engine cold T4-3-5
LUBRICANT CONSUMPTION Hour meter: 2000 hours or T4-3-8
40 or less
(Rated output) mL/h less
DRIVE BELT BEND mm - Auto adjustment -
RADIATOR CAP OPENING PRESSURE ) i -
kPa (kgflcm?, psi)

T4-2-6



OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
TRAVEL SPEED km/h T4-4-1
First Gear (Forward/Reverse) 7.0/7.0+0.7 Value indicated on Dr. ZX
Second Gear (Forward/Reverse) 11.8/11.8+1.2 T
Third Gear (Forward/Reverse) 21.8/21.8+2.2 T
Fourth (Forward/Reverse) 34.5/34.5+3.5 )
SERVICE BRAKE CAPACITY m 5.0 or less T4-4-2
SERVICE BRAKE WEAR mm T4-4-3
Brake Disc 6.2 Allowable Limit: 5.3
Brake Ring (t=15) 15.0 Allowable Limit: 13.5
Brake Ring (i=5) 5.0 Allowable Limit: 4.5
PARKING BRAKE CAPACITY mm/5 min 0 T4-4-4
PARKING BRAKE WEAR mm -
Brake Disc 2.2 Allowable Limit: 1.9
Brake Ring 2.4 Allowable Limit: 2.2
BUCKET STOPPER CLEARANCE mm 0 T4-4-6
BELL CRANK STOPPER CLEARANCE 5 T4-4-6
mm
FRONT PIN WEAR mm - Allowable Limit: -1.0 -
(to new pin outer diameter)
FRONT BUSHING WEAR mm - Allowable Limit: -1.5 -
(to new pin outer diameter)
CLEARANCE BETWEEN FRONT PIN 03 -
AND BUSHING mm '
BUCKET BUMP mm 14 T4-4-11
HYDRAULIC CYLINDER CYCLE TIME sec T4-4-8
Lift Arm Raise 5.4+0.3
Lift Arm Lower (Float) 3.0+0.3
Bucket Roll-Out 1.140.3
Steering (engine: neutral) 2.8+0.3
Steering (engine: full) 2.5+0.3
DIG FUNCTION DRIFT CHECK mm/15 min T4-4-10
Lift Arm Cylinder 45 or less
Bucket Cylinder 15 or less
Bucket Bottom 150 or less
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OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Performance Standard Remarks ?:;i’e""e
CONTROL LEVER OPERATING FORCE T4-4-12
N (kgf, Ibf)
Lift Arm Raise (STD/MF) 11 (1.1, 2.5)/
19 (1.9,4.3) or less
Lift Arm Raise Detent (STD/MF) 17 (1.7, 3.8)/
30 (3.1, 6.8) or less
Lift Arm Raise Detent Release (STD/MF) 40 (4.1, 9)/
20(2.0, 4.5) or less
Lift Arm Lower (STD/MF) 11 (1.1, 2.5)/
19 (1.9,4.3) or less
Lift Arm Lower Float (STD/MF) 17 (1.7, 3.8)/
30 (3.1, 6.8) or less
Lift Arm Lower Float Release (STD/MF) 40 (4.1, 9)/
20 (2.0, 4.5) or less
Bucket Lever Tilt (STD/MF) 12 (1.2, 2.7)/
22 (2.2, 5) or less
Bucket Lever Tilt Detent (STD/MF) 18 (1.8, 4)/
33 (3.3, 7.4) or less
Bucket Lever Tilt Detent Release (STD/MF) 40 (4.1, 9)/
20 (2.0,4.5) or less
Bucket Lever Dump (STD/MF) 17(1.7, 3.8)/
28 (2.9, 6.3) or less
Steering Wheel (Right/Left) 17 (1.7, 3.8)/
17 (1.7, 3.8) or less
Forward/Reverse Lever 11.8*",
(1 27755, 2-7+0'2-o.5)/
11.8"",
(1 .2+0.1_0'2’ 2.7+0.2_0.5)
Accelerator Pedal 25.0+3.5
(3. 6+0.4, 5.6+0.8)
Brake Pedal Right 318*%

(32.47%%,46, 71.67%%40.)

Inching Pedal Left

288"% 3 (29.4"°%, 4,
64.8""%45)

@ NOTE: STD: Standard Lever (Two-Lever)

MEF: Multi-Function Lever (Joystick Lever)

T4-2-8



OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Performance Remarks Reference
Standard Page
CONTROL LEVER STROKE mm T4-4-13
Lift Arm Raise Position (STD/MF) 34+5/63+10
Lift Arm Raise Detent Position (STD/MF) 54+5/80+10
Lift Arm Lower Position (STD/MF) 34+5/63+10
Lift Arm Lower Float Position (STD/MF) 54+5/80+10
Bucket Lever Tilt Position (STD/MF) 34+5/63+£10
Bucket Lever Tilt Detent Position (STD/MF) 54+5/80+10
Bucket Lever Dump Position (STD/MF) 54+5/80+10
Steering Wheel Rotation 3.5104.0
(Right Max. to Left Max.)
Forward/Reverse Lever (F/R) 50+5/50+5
Accelerator Pedal Depressing Angle 18.0°+1.5
(without play)
Brake Pedal (Right) Depressing Angle 18.4°£1.0
(without play)
Inching Pedal (Left) Depressing Angle 17.4°£1.0
(without play)
Steering Wheel Play 51015
Brake Pedal Play 12 to 20
ELECTROLYTE DENSITY 1.26 Allowable Limit: 1.16 -

(Specification at 20 °C)

_TIRE INFLATION

kPa (kgf/cm?, psi)

330(3.37, 48)

@ NOTE: STD: Standard Lever (Two-Lever)

MF: Multi-Function Lever (Joystick Lever)
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OPERATIONAL PERFORMANCE TEST / Standard

PERFORMANCE TEST DESIGNATION Pesr:::::r'ace Remarks Re;e;;*gce
PRIMARY PILOT PRESSURE 4.0+1'O.o,5 T4-§-1
MPa (kgf/lcm?, psi) (41+10_5, 580+142_71)
SECONDARY PILOT PRESSURE 3.7+0'5_0_ T4-5-3
MPa (kgf/cm?, psi) (38", 538" 44)
SOLENOID VALVE SET PRESSURE
MPa (kgf/lcm?, psi)
Solenoid Valve Unit Set Pressure Value indicated on Dr. | Value indicated on Dr. T4-5-4
ZX+0.2 (2, 28) ZX
MAIN PUMP DELIVERY PRESSURE 2.O+1'O_0,5 In neutral, Value indi- T4-5-6
MPa (kgfiem? psi) | (20""%5, 1007"*27;) | cated on Dr. ZX
MAIN RELIEF VALVE PRESSURE T4-5-8
MPa (kgficm?, psi)
Lift Arm (Relief operation) 29.4"%0 . Value indicated on Dr.
(30072, 4274%%% ;) | ZX
Bucket (Relief operation) 29.4"%0 . Value indicated on Dr.
(300»,20_5, 4274+284_71) X
OVERLOAD RELIEF PRESSURE (Reference values at T4-5-12
MPa (kgficm?, psi) | 50 L/min)
Lift Arm Raise 36.8"1°%,
(375+10_07 5350+142_0)
Bucket Roll-In 32510,
(332", 4725"1%2 )
Bucket Roll-Out 325",
(332+10_07 4725+142_0)
MAIN PUMP FLOW RATE (L/min) - T4-5-14
STEERING RELIEF PRESSURE 29_4"2-0_0_5 Value indicated on Dr. T4-5-10
MPa (kgf/cm?, psi) (300"20_5’ 4274+291_73) ZX
SERVICE BRAKE PRESSURE 4.18+0.85 at Brake Pedal (Right) T4-5-20
(Forward/Reverse) MPa (kgficm?, psi) (42.7+8.7, 608+124)
PARKING BRAKE PRESSURE 3.7"0-5_0_3 T4-5-22
MPa (kgficm?, psi) (38*5_3, 533*73_44)
BRAKE ACCUMULATOR PRESSURE T4-5-24
MPa (kgficm?, psi)
Service Brake 14.7+1.0
(15010, 2137+145)
Parking Brake 3.7%%,4
(38", 538"7%4,)
BRAKE WARNING PRESSURE 8+0.5 T4-5-26
(Pressure-Decreasing) MPa (kgficm?, psi) (8245, 1163173)
BRAKE WARNING PRESSURE 10+0.5 T4-5-28
(Pressure-Increasing) MPa (kgficm?, psi) (10245, 1454+73)
TRANSMISSION CLUTCH PRESSURE 221t02.4 T4-5-30
MPa (kgflcm?, psi) | (22 to 24, 320 to 349)
TORQUE CONVERTER PRESSURE 0.99 to 1.09(10.1 to T4-5-31

(Inlet/Outlet) MPa (kgf/cm?, psi)

11.1, 144 to 158)/0.43
t0 0.53(4.4 to 5.4, 63 to
77)
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OPERATIONAL PERFORMANCE TEST / Standard
MAIN PUMP P-Q CURVE

P-Q Control (Torque Control)
(REFERENCE: Measured at Test Stand)

* Rated Pump Speed: 2000 min™ (rpm)
* Hydraulic Oil Temperature: 5015 °C (122141 °F)

L/min
A B
C
D
.
.
.
T .
Flow
Rate
———— Delivery Pressure MPa (kgflcm?) +6504.02.001
Delivery Pressure Flow Rate
MPa (kgf/cmz, psi) L/min (gpm)
A 4.9 (50, 712) 34043 (90+0.8)
B 19.6 (200, 2849) 34043 (90+0.8)
C 26.5(270, 3853) 31546 (83+1.6)
D 29.4(300, 4274) 28346 (7541.6)
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OPERATIONAL PERFORMANCE TEST / Standard

P-Q Control by Pump Control Pilot Pressure

Signal

(REFERENCE: Measured at Test Stand)

* Rated Pump Speed: 2000 min™ (rpm)
* Hydraulic Oil Temperature: 5015 °C (122141 °F)

L/min

Flow
Rate

Pump Control Pressure
Pi1—Pi2

MPa (kgf/cm?)

Pump Control Pressure
(Pi1—Pi2)
MPa (kgf/cm?, psi)

Flow Rate
L/min (gpm)

0.39+0.01_0 (4+0.1_0’ 57+1.5_0)

340+3 (90+0.8)

1.47+0.05 (15£0.5, 214+7)

1002 (26+0.5)

O|m| >

1 .67+0'01_0 (1 7+0.1_0’ 243+1.5_0)

51+3 (130.8)

T4GB-04-02-002
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OPERATIONAL PERFORMANCE TEST / Standard

SENSOR ACTIVATING RANGE

1. Checking Method

* Hydraulic Oil Temperature: 50 + 5 °C (122+41 °F)

* Unless specified:

Engine Work Mode
Speed Switch
Fast Idle N

* Monitor each sensor by using Dr. ZX.

2. Sensor Activating Range

Item

Operation

Specification
MPa (kgf/cm?, psi)

Pumb Delivery Pressure Neutral 1.2102.6 (12 to 27, 174 to 378)
P y Relieved 28.7 t0 32.0 (293 to 327, 4172 to 4652)
Neutral 1.2102.6 (12 to 27, 174 to 378)

Implement Pressure

Implement Lever: Relieved

28.7 to 32.0 (293 to 327, 4172 to 4652)

Parking Brake Pressure

Parking Brake Switch: ON

0t00.1(0to 1, 0to 15)

Parking Brake Switch: OFF

3.6 to 4.3 (37 to 44, 523 to 625)

Service Brake Pressure

Brake Pedal: Neutral

0t00.1(0to 1, 0to 15)

Brake Pedal: Fully De-
pressed

3.31t0 5.0 (34 to 51, 480 to 727)

T4-2-13



OPERATIONAL PERFORMANCE TEST / Standard

(Blank)
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OPERATIONAL PERFORMANCE TEST / Engine Test

ENGINE SPEED

Summary

1.

Measure the engine speed by using the monitor
unit or Dr. ZX.

2. Measure the engine speeds in each mode.

@ NOTE: If the engine speed is not adjusted cor-

rectly, all other performance data will be
unreliable. Consequently, measure the en-
gine speed before performing all other
tests in order to check that the engine
speed meets specification.

Preparation:

1.

Select the monitor which is started on the service
mode or Engine Actual Speed on the main con-
troller screen by Dr. ZX.

. Warm up the machine until coolant temperature

reaches 50 °C (122 °F) or more, hydraulic oil
temperature is 50+5 °C (122+41 °F) and Trans-
mission oil temperature is 85+5 °C (185+41 °F).

Measurement:

1.

Measure the items as followings: slow idle with
no load), fast idle (with no load), fast idle (when
engine stalls) and fast idle (when engine stalls
and is relieved).

When measuring, set the switch and test condi-
tion as shown in the table below in response to
the engine speed to be measured.

i3858

BN =000 S
el 5&@@&%

M4GB-01-039

Forward/Reverse Lever [Accelerator Pedal | Travel Mode Switch | Work Mode Switch
Slow Idle :
(with no load) N No depression M N
Fast Idle . .
(with no load) Forward third/fourth gear | Full depression M N
Fast Idle .
(when engine stalls) N Full depression M N
Fast Idle
(when engine stalls| Forward third/fourth gear | Full depression M N
and is relieved)

T4-3-1



OPERATIONAL PERFORMANCE TEST / Engine Test

Clutch Cut Position

Brake Pedal

Parking Brake

Control Lever (Bucket)

Switch Switch

Slow Idle i ) ON Transporting position

(with no load) No control lever operation

Fast Idle . Transporting position

(with no load) S Full depression ON No control lever operation

Fast Idle . "

(when engine OFF Full depression OFF Transporting posmor}
No control lever operation

stalls)

Fast Idle Transporting position

(when engine stalls OFF Full depression OFF Bucket is raised and

and is relieved)

relieved.

Evaluation:

Refer to Operational Performance Standard in Group

T4-2.

Remedy:

Refer to Troubleshooting in Section T5.

T4-3-2



OPERATIONAL PERFORMANCE TEST / Engine Test

(Blank)
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OPERATIONAL PERFORMANCE TEST / Engine Test

ENGINE COMPRESSION PRESSURE

Summary:
1. Measure compression pressure in the cylinders
by using a measuring tool (minidiag 2)

Preparation:

1. Run the engine until the coolant temperature
gauge reaches the operating range.

2. Install cable (2) to minidiag 2 (1).

3. Remove cover (3) on the right side in cab. Install
cable (2) to the inside connector.
Then, minidiag 2 (1) is turned ON.

IMPORTANT: If disconnecting the connector of
injector, fuel cannot be jetted.
Therefore, ECM judges that the fuel
system is faulty and the fault code
is displayed. After measurement,
delete the displayed fault code.

Measurement:

1. With the key switch OFF, operate minidiag 2 (1).
(As for the procedures, refer to the next page.)

2. Select the screen for the engine copression
pressure.

3. As the command that the key switch starts is dis-
played on the screen, turn the key switch to the
START position and run the starter.

4. Run the starter until the starter stops by itself.

Evaluation:
When the starter stops, the result is displayed on the
screen of minidiag 2 (1).

Remedy:
Refer to the engine shop manual.

minidiag2

UUOO=m0
UOO0OERIE
LU0«
(]

T4GB-04-03-005

Right Side in Cab

7

| S—

| S—

0

T4GB-04-03-006
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OPERATIONAL PERFORMANCE TEST / Engine Test

Operating Procedures

1. When minidiag 2 is installed to the machine, the

following display is selected. Push { and select 2.

Push OK.

minidiag2

1 minidiag? info
B ecu search routines

F2HE|F3C]

2. Select 1 and push OK.

ecu detection

I KWP2000
2J1587
3 Free running

3. This screen shows search in progress.

ecu detection

KW 8/1 searching
PLD text
2 ADM text

4. Select 1 and push OK.

ecu list

PLD text
2 ADM text

5. Push { and select 3. Push OK.

PLD

function

1 diagnostics
Elroutines

5 system info

2 set parameters

4 password routines

6. Push { and select 03. Push OK.

PLD routine list

01 voltmeter
02 cylinder cut off

09 engine hours

compression check
04 idle speed balance
06 pump-line-nozzle ch.

T4GB-04-03-012

7. When the key switch is turned to the START po-
sition on the following screen, the engine runs at
cranking speed. Then, data is read by minidiag 2.
Keep the key switch in the START position until

T4GB-04-03-007

T4GB-04-03-008

the engine cranking stops.

PLD routine 3

activate starter
press << to escape

T4GB-04-03-013

8. The starter stops and the result screen is dis-

played.
PLD routine 3
27yl. 1=100,00%
Cylinder NO-/' OK! compression values
and Result

T4GB-04-03-009

The result is dis-
played.
This is OK.

cylinder

press <> to change

press << to escape

T4GB-04-03-014

9. Push <, — and select the objective cylinder.

T4GB-04-03-010

The result is displayed on the screen.

PLD

Zyl. 2=99,21%

routine 3

OK! compression values

detected

press <> to change
cylinder

Press << 1o escape

T4GB-04-03-015

When finishing, push <.

When selecting the cylinder,
push «, —.

T4GB-04-03-011
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OPERATIONAL PERFORMANCE TEST / Engine Test

VALVE CLEARANCE

Summary:

1. Perform the measurement when the engine is
cold.

2. Before starting any work, clean the head cover
mounting area and avoid contamination in the
engine.

Preparation:

1. Remove bolt (2) from head cover (1).

2. Remove the cover from sight glass (3) on the
flywheel housing.

3. Rotate the flywheel. Align the top dead center
(TDC) mark on flywheel with pointer (4) in the
flywheel housing.

. , 3 N4
@ NOTE: Rotate the flywheel in the following proce-
dures. 5

T4GB-04-03-023

Method 1: Install the rotating tool (Daim-
lerChrysler  407-589-0063-00)
(5) to sight glass (3) in the fly-
wheel housing. Rotate the fly-
wheel.

Method 2: Rotate the flywheel by using stop
switch (6) and start switch (7) in

—

J——

upper on the engine. S|
Turn the key switch ON. Push (\
start switch (7). When the TDC

mark is aligned with pointer (4), Rotating Tool

push stop switch (6) and stop the (DajmlerChrysler 407-589-0063-00)
flywheel.

If start switch (7) and stop switch
(6) are pushed at the same time,
the flywheel does not rotate. As
this method burns the battery
power, finish the work as soon as
possible.

@ NOTE: If the intake and exhaust valves are closed,
the cylinder is positioned at TDC in the
compression stroke.

T4GB-04-03-022

T4GB-04-03-027

T4GB-04-03-024
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OPERATIONAL PERFORMANCE TEST / Engine Test

Measurement:

Adjusting Screw

1. Rotate the flywheel and set cylinder No.1 (or cyl-
inder No.6) to the measuring position.

2. Insert a thickness gauge into the clearance be-
tween rocker arm (1) and valve bridge (2). Meas-
ure the valve clearance.

@ NOTE: The cylinders are aligned from No.1 to
No.6 in that order, as viewed from the fan
side.

Injection Order: 1-5-3-6-2-4
3. Measure the valve with the mark O in the table Bridge Cap
below of piston No.1 positioned at TDC in the T4GB-04-03-003
compression stroke. (Measure the valve with the
mark x in the table below of piston No.6 posi-
tioned at TDC in the compression stroke.)

Cylinder No. No.1 No.2 No.3 No.4 No.5 No.6
Valve locations | E | E | E | E | E | E
When the measurement is O| O

started from cylinder No.1 ©]10]|0 ©

When the measurement is x x

started from cylinder No.6 X X

I: Inlet Valve, E: Exhaust Valve

Evaluation:
Refer to Operational Performance Standard in Group
T4-2.

Adjustment:

If the measurement results are out of specification,
adjust the valve clearance.

1. Loosen lock nut (3).

2. Straightly insert a thickness gauge into the clear-
ance between the end of rocker arm (1) and the
cap in valve bridge (2).

3. Tighten adjusting screw (4) of rocker arm (1) until
condition for the thickness gauge is proper.
r—=x : 50 N-m (5.1 kgf-m, Ibf-ft)

4. Tighten lock nut (5).

Check the valve clearance again.

T4GB-04-03-025
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OPERATIONAL PERFORMANCE TEST / Engine Test

LUBRICANT CONSUMPTION

Measuring Method

1. Place the machine on level firm ground and leave

the machine for at least one hour in order to let

the lubricant lower to the oil pan when the engine

stops.

At this time, confirm that the machine is level by

using a leveler.

Record read-out A (unit: hour) of the hour meter.

3. Replenish the lubricant up to the high-level
gauge.

4. Operate the machine for at least 100 hours or un-
til the oil level lowers to the low-level gauge.

N

IMPORTANT: Keep the machine-leaving time in
Step 1 above.

5. Place the machine on level firm ground and leave
the machine for at least one hour in order to let
the lubricant lower to the oil pan when the engine
stops.

At this time, confirm that the machine is level by
using a leveler.

Record read-out B (unit: hour) of the hour meter.
Replenish the lubricant up to the high-level
gauge while measuring the oil-replenishing vol-
ume C.

@ NOTE: When measuring, use a high-precision
measuring cylinder or the like.

N o

8. Determine lubricant consumption from the fol-
lowing equation:
Oil replenishing volume (C) [mL] / Operating
hours (B-A) [hr]

Evaluation:
Refer to Operational Performance Standard in Group
T4-2.

T4-3-8



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

TRAVEL SPEED

Summary:

1. The overall performance of the travel drive system
(torque converter through transmission) is judged
by measuring the time necessary for traveling 50
m (164 ft).

Preparation:

1. Adjust air pressure of the tires evenly in advance.
Air pressure:

EU: 330 kPa (3.37 kgf/cm?, 48 psi)
General: 425 kPa (4.34 kgf/cm?, 62 psi)

2. On a firm level and uniform supporting surface,
prepare a 50 m (164 ft) straight travel course, and
70 m (230 ft) forward and backward runways. (For
measurement at Speed 4, a forward runway of
300 m (984 ft) is needed.)

3. Empty the bucket, and hold the lift arm afloat 0.4
to0.5m (1ft4into 1 ft8in)above the ground.

4. Keep the hydraulic oil temperature at 50+5 °C
(122+41 °F). Warm the axle oil satisfactorily by
repeating travel and brake operations.

Make a warm up operation so that the indicators
of the engine water temperature monitor and the

6. Convert the measurement value to be expressed

in km/h.

Measurement value (seconds) = S (sec)
Converted value (hourly speed) = A (km/h)

A

Evaluation:

_ 50 x 600
S x 1000

Refer to the Performance Standard Table in Group

T4-2.

Remedy:

Refer to the Trouble Shooting in Section T5.

. . . Travel Course Runway
torque converter oil temperature monitor rise Ending Point Starting Point
above the horizontal positions.

T4GB-04-04-001
Measurement
CAUTION: Avoid measurement at reverse for

fear of dangers involved.
1. Make measurement for each mode (Speeds 1 to

4).
2. Select the switches as follows.

. . Parking Brake Accelerator Travel Mode Work Mode
Shift Switch Switch Pedal Switch Switch

Speed 1 Speed 1 OFF Full depression H N
Speed 2 Speed 2 OFF Full depression H N
Speed 3 Speed 3 OFF Full depression H N
Speed 4 Speed 4 OFF Full depression H N

3. Put the forward-reverse lever at the F (Forward)
position. From the runway, travel by depression
the accelerator pedal to the stroke end.

4. Measure the travel speed (sec) of each travel
mode.

5. Make measurement three times, and determine
the measurement value by obtaining their mean
values.

T4-41



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

SERVICE BRAKE FANCTION CHECK

Summary:

1.

2.

The overall performance of the service brake is
judged.

The braking capability of the brake is an item of
safety control. Be sure to conduct the perform-
ance test.

Preparation:

1.

Adjust air pressure of the tires evenly in advance.
Air pressure:
EU: 330 kPa (3.37 kgf/cm?, 48 psi)
General: 425 kPa (4.34 kgf/cm?, 62 psi)

. On a paved dry road, prepare a 100 m (328 ft)

straight travel course (a 50 m (164 ft) of runway
and a 50 m (164 ft) of measurement road), and
set the brake starting point.

Empty the bucket, and hold the lift arm afloat 0.4
to0.5m (1ft4into 1 ft 8in)above the ground.

. Keep the hydraulic oil temperature at 50+5 °C

(122+41 °F). Warm the axle oil satisfactorily by
repeating travel and brake operations.

Make a warm up operation so that the indicators
of the engine water temperature monitor and the
torque converter oil temperature monitor rise
above the horizontal positions.

Measurement

A CAUTION: Avoid measurement at reverse for

N —

fear of dangers involved. (Forward-reverse
lever: F)

. Make measurement for high-speed mode.
. Select the switches as follows.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to the Trouble Shooting in Section T5.

0.4t00.5m @ (o]

(14" to 1'8")

Stopping Distance

Stopping Point Brake Starting
Point

T4GB-04-04-002

Shift Switch

Parking Brake Switch

Accelerator
Pedal

Travel Mode
Switch

Work Mode
Switch

Clutch Cut Position
Switch

Speed 4

OFF

Full depres-

H

sion

N

OFF

. Put the forward-reverse lever at the F (Forward)

position. From the runway, travel at 20 km/h (12
mph) by depression the accelerator pedal to the
stroke end.

. Depression the brake at the brake starting point,

and completely stop the vehicle. (Right Service
Brake Pedal)

. Measure the distance from the brake starting

point to the point where the front tire is contacting.

. Make measurement three times, and determine

the measurement value by obtaining their mean
values.

T4-4-2



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

SERVICE BRAKE WEAR AMOUNT

Summary:
The extent of wear of the brake disc at the service
brake of the axle is judged by the wear gauge.

Preparation:

1.

2.

Clean the inspection plug (1) of the axle, and
loosen it.

In the case of the rear axle, the inspection plug (1)
is located below the center line of the differential,
so loosen the inspection plug (1) after draining the
axle oil.

Measurement:

1.

2.

Operate the service brake by depression the
brake pedal.

Insert the wear gauge (2) into the inspection port
until it contacts the brake disc (6) between the
brake ring (3) and the brake ring (4).

Evaluation:

1.

In case the wear gauge (2) has entered between
the brake rings (3 and 4), and the model scale of
the wear gauge (2) and the housing face (5) have
coincided, the wear amount of the brake disc (6)

is not reached the maximum allowable limit of use.

In case the wear gauge (2) has not entered be-
tween the brake rings (3 and 4), and the model
scale is sticking above the housing face (5), the
brake disc (6) is worn in excess of the maximum
allowable limit of use.

. In the method above, in case the maximum al-

lowable limit of use has not reached, or in case
the service brake portion has been assembled,
refer to the Performance Standard Table in Group
T4-2.

Distance between Housing Face (5) and Brake
Disc (6)

Model Dimensions (L) mm

ZW310 57

(=2}

—]

| A

W* q _;‘W_E ;
t)ﬁn Sl -

T4GB-04-04-004

T4GB-04-04-005

T4GB-04-04-006

T4-4-3



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

PARKING BRAKE FUNCTION CHECK

Summary:

1. The function of the parking brake on a determined
slope is measured.

2. The braking capability of the brake is an item of
safety control. Be sure to conduct the perform-
ance test.

Preparation:

1. Make measurement on a plane slope of 11.31 °
(20 %).

2. Empty the bucket, and hold the lift arm afloat 0.4
to 0.5 m (1'4” to 1'8”) above the ground.

3. Keep the hydraulic oil temperature at 50+5 °C
(122441 °F).

4. Warm the axle oil satisfactorily by repeating travel
and brake operations.
Make a warm up operation so that the indicators
of the engine water temperature monitor and the
torque converter oil temperature monitor rise
above the horizontal positions.

Measurement:

1. Travel up the slope, and put the parking brake
switch at the P position.

2. Stop the engine.

3. After the body has stopped, put a mark (white
line) on the tire and the ground surface respec-
tively.

4. After Five minutes have passed, measure the
amount of movement of the white line of the tire
from that of the ground surface.

5. Make measurement three times, and determine
the measurement value by obtaining their mean
values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

04t00.5m
(14" to 1'8")

11.31° (20%)

T4GB-04-04-003

T4-4-4



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

(Blank)

T4-4-5



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

BUCKET STOPPER AND BELL CRANK
CLEARANCE

Summary;

Wear and deformation conditions of the bucket
stopper (dump end and crowd end) and the clear-
ance between the bell crank stopper and the cross
tube are measured.

Preparation:
Stop the vehicle on a plane road surface, and oper-
ate the parking brake.

Measurement:

1. Bucket dump stopper

1-1. Raise the lift arm to the highest lifting position,
and stop the engine.

1-2. At stop of the engine, dump calmly until the
buket contacts the dump stopper. At this time,
measure the Strokes (A and B) of the bucket
cylinder and the lift arm and the dump angle (C)
of the bucket. In addition, measure the clear-
ance between the bell crank stopper and the
cross tube.

1-3. At the same time, make measurement of the
contact conditions of the bucket dump stoppers
(left and right).

2. Bucket crowd stopper

1-1. Raise the lift arm until the lift arm cylinder stroke
(E) becomes the length of the standard dimen-
sion.

1-2. Set the engine at idling speed, and make
crowding operation until the bucket calmly con-
tacts the bucket crowd stopper.

1-3. At this time, measure the strokes (D and E) of
the bucket cylinder and the lift arm cylinder and
the crowd angle (F) of the bucket. In addition,
measure the height (G) from the ground to the
bucket lowest portion.

1-4. Also measure the contact conditions of the
bucket crowd stoppers (left and right).

Bucket Dump
Stopper

T4GB-04-04-008

Bucket Crowd
Stopper

T4GB-04-04-010

T4-4-6



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

Evaluation:
1. Bucket Dumper Stopper
1-1. Cylinder Stroke Strokes A and B

Bucket Cylinder Lift Arm Cylinder
Model A (mm) B (mm)
ZW310 510+1.5 116812

1-2. Bucket Dump Angle C
Model )
ZW310 5042

1-3. Clearance between Bell Crank Stopper and

Cross Tube
Clearance between Bell Crank
Model Stopper and Cross Tube
(mm)
ZW310 Stahd.ard 2.0
Limit -

2. Bucket Crowd Stopper
2-1. Cylinder Strokes D and E

Bucket Cylinder Lift Arm Cylinder
Model D (mm) E (mm)
ZW310 839 380

2-2. Bucket Crowd Angle (F)
Model F(°)
ZW310 50

2-3. Height from Ground to Bucket Lowest Portion

(€)
Model G (mm)
ZW310 480

2-4. Clearance between Bucket Dump Stopper and

1-4. Clearance between Bucket Dump Stopper and

Lift Arm
Clearance at |Longitudinal and
Model Unsymmetrical |Lateral Clearance
Contact of a Stopper
(mm) (mm)
Standard 0 0
ZW310 Limit 1.0 1.0
Clearance at Unsymmetrical Contact
- S -
| | ' j_‘_Clearance Limit
Left Right

Longitudinal and Lateral Clearance of a Stopper

Fg% ’_g_’_ Clearance Limit

Left

Right

T4GB-04-04-009

Lift Arm
Clearance at | Longitudinal and
Model Unsymmetrical |Lateral Clearance
Contact of a Stopper
(mm) (mm)
Standard 0 0
ZW310 Limit 1.0 1.0
Clearance at Unsymmetrical Contact
l:—L Clearance Limit
1 T

Left Right
Longitudinal and Lateral Clearance of a Stopper

Fg% ’_g_’_ Clearance Limit

Left Right
T4GB-04-04-009

@ NOTE: Standard dimensions indicate those of a
new tire at the designated air pressure.

T4-4-7



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

HYDRAULIC CYLINDER CYCLE TIME

Summary:
1. The overall performance of the cylinders drive

system (main pump through each cylinder) is
judged by measuring the operating time of the
cylinders for the lift arm, bucket, and steeering.

2. The bucket is made empty in advance.

Preparation:
1. Measurement is made for the following positions.
1-1. Measurement of Lift Arm Cylinder (for Liftig)

Fully crowd the bucket, and lower the lift arm.

1-2. Measurement of Lift Arm Cylinder (for Lowering)

Lower the lift arm until the bucket bottom face
touches the ground horizontally.

1-3. Measurement of Bucket Cylinder

Lift the lift arm to the highest position.

1-4. Measurement of Steering Cylinder

Empty the bucket, and take the travel forward
position.

2. Keep the hydraulic oil temperature at 50+5 °C

(122441 °F).

A CAUTION: Select ground filled with sand or

something so that the bucket contacts the
ground with buffer.

0.4t00.5m
(14" to 1'8")

Lift Arm Cylinder:

(for Lifting)

T4GB-04-04-016
(for Lowering)

T487-04-03-005

Bucket Cylinder:

T487-04-03-006

Travel Position

M4GB-04-001

T4-4-8



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

Measurement:

1. Select the pedal, switches, and forward-reverse

lever as follows.

Parking Brake Forward-reverse Work Mode
Accelerator Pedal . :
Switch Lever Switch
Lift Arm Full Stroke
(for Lifting) (Engine Maximum Speed) ON N N
Lift Arm Neutral
(for Lowering) (Engine Minimum Speed) ON N N
Full Stroke
Bucket (Engine Maximum Speed) ON N N
: Neutral
Steering (Engine Minimum Speed) OFF N N
. Full Stroke
Steering (Engine Maximum Speed) OFF N N

2. Make measurement operation as follows.

(including the buffer range)

2-1. Measurement of Lift Arm Cylinder (for Lifting)

Operate the lift arm lever to the stroke end, and
measure the time of movement of the lift arm
from the lowest position to the highest position.

2-2. Measurement of Lift Arm Cylinder (for Lowering)

Lower the bucket to the ground in the horizontal
position, and lift the lift arm to the highest posi-
tion.

Keep the lift arm lever at the afloat position, and
measure the time of movement of the bucket
reaching the ground.

2-3. Measurement of Bucket Cylinder

Operate the bucket lever to the stroke end, and
measure the time of movement of the bucket
from the full crowd position to the full dump po-
sition.

2-4. Measurement of Steering Cylinder

Operate the steering wheel to the stroke end,
and measure the time of movement of the
steering wheel from the right to the left end, and
from the left to the right end.

CAUTION: Before measurement, confimr
that there are no human beings or obstacles
in the steering range.

3. Make measurement three times, and determine

the measurement value by obtaining their mean
values.

Evaluation:

Refer to the Performance Standard Table in Group

T4-2.

Remedy:

Refer to the Trouble Shooting in Section T5.

T4-4-9



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

CYLINDER DRIFT CHECK

Summary:

1. Internal leakage of the lift arm, bucket cylinders,
and control valves when the buket is loaded with
load equivalent to the standard load is judged by
the settlement (shrinkage) of the cylinder rod.

2. Measurement is made in the standard front con-
dition (standard bucket).

3. In case measurement is made immediately after
the cylinder replacement, conduct air venting of
the cylinder before measurement by operating the
cylinders slowly to the stroke ends several times.

Preparation:

1. Load the bucket with weight or sand equivalent to
the standard load
ZW220: 7180 kg (15829 Ib)
ZW250: 6400 kg (14109 Ib)

2. In the front position, extend the lift arm to the
maximum reach, and hold the bucket at an agle of
about 5° declined forward from full crowding.

A CAUTION: Never allow any personnel to be
under the bucket.

Bucket Cylinder

1. Keep the hydraulic oil temperature at 5015 °C
(122441 °F).

Measurement of Cylinder 7
Settlement [

Measurement: ".\

1. Stop the engine. \, /

2. After 15 minutes have passed, measure the v N /,/
shrinkage of the lift arm cylinder, shrinkage of the - ==~ —————— ===~ T
bucket cylinder, and the settlement of the bucket T4GB-04-04-014
bottom respectively.

3. Make measurement three times, and determine I
the measurement value by obtaining their mean
values. oo

)
[ole)

Evaluation: I

Refer to the Performance Standard Table in Group

T4-2.

T4GB-04-04-015
Remedy:
Refer to the Trouble Shooting in Section T5.

T4-4-10



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

BUCKET LEVELNESS

Summary:

Left and right inclinations of the bucket are checked
in order to prevent uneven wear of the cutting edge
of the bucket.

Preparation:

1. Place the unloaded base machine on a horizontal
bed on rhe ground. (In case a bed is not available,
place it on a horizontal flat concrete on the ground.
Deal with the measurement values as guide
lines.)

2. Adjust the tire air pressure to the designated
value.

3. Have the bucket bottom contact the ground hori-
zontally.

Measurement:

1. Have the bucket bottom float slightly above the
bed.

2. Measure the vertical distance from the bed and
the bottom face of the cutting edge on the left and
right ends, and confirm the difference.

3. Make measurement three times, and determine
the measurement value by obtaining their mean
values.

A CAUTION: Never put hands, feet, and meas-
uring instruments under the bucket.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Cutting Edge

T4GB-04-04-011

T4-4-11



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

CONTROL LEVER OPERATING FORCE

Summary

1. Operating conditions of the levers, pedals, and
steering wheel are confirmed, and their operating
force are measured.

2. Maximum operating force of the levers, pedals,
and steering wheel are measured.

3. Measurement of each of the operating levers is
made at the center of the grip.
Measurement of each of the pedals is made at
150 mm (6 in) from the pedal support.

Preparation:

1. In the front position, empty the bucket in advance.

2. Keep the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement

1. Make measurement for each of the operating
levers, pedals, and steering wheel.

2. Select the pedal, switches, and forward-reverse
lever as follows.

Parking Forward-reverse
Accelerator Pedal Brake Switch Lever
Neutral
(Engine Minimum ON N
Speed)
CAUTION: Before measurement, confimr

that there are no human beings or obstacles
in the steering range.

3. Apply a spring balance scale (tension type) to
each of the lift arm, bucket, and froward-reverse
lever, and measure their maximum operating ef-
forts by operating them to the stroke end.

4. In the case of the pedals, apply a spring balance
scale (compression type) or a load cell to them,
and measure their operating efforts when they are
stepped slightly.

5. For the steering wheel, apply a spring balance
scale (tension type) to the knob, and measure the
maximum operating effort when it is moved.

6. Make measurement three times, and determine
the measurement value by obtaining their mean
values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Travel Position

0.4t00.5m
% 0 79)

M4GB-04-001

M4GB-01-004

Brake Pedal Accelerator Pedal

T4-4-12



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

CONTROL LEVER STROKE

Summary:

1. Plays and operating conditions of operating levers,
pedals, and steering wheel are confirmed, and
their strokes are measured.

2. Measurement of each of the operating levers is
made at the tip of the grip.

Measurement of each of the pedals is made at the
top of the pedal.

3. In the case of existence of play at neutral, make
measurement by dividing it on both sides evenly.

Preparation:
1. Keep the hydraulic oil temperature at 50+5 °C
(122440 °F).

Measurement:

1. Measurement of Operating Lever

1-1. Have the bucket bottom contact the ground.

1-2. Stop the engine.

1-3. Measure the stroke from the neutral position to
the stroke end of each of the lift arm, bucket,
and forward-reverse operating levers at the top
center of the grip.

2. Measurement of Pedal

2-1. Have the bucket contact the ground.

2-2. Stop the engine.

2-3. Measure the stroke from the neutral position to
the stroke end of the pedal at the top of the
pedal.

3. Measurement of Steering Wheel

3-1. Start the engine. (Low idling)

3-2. Have the bucket float slightly above the ground.

3-3. Measure the number of times of rotation re-
quired for reaching the left stroke end from the
right, and vice versa of the steering wheel.

4. make measurement corresponding to a straight

line.

5. Make measurement three times, and determine

the measurement value by obtaining their mean
values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

T4-4-13



OPERATIONAL PERFORMANCE TEST / Wheel Loader Test

(Blank)

T4-4-14



OPERATIONAL PERFORMANCE TEST / Component Test

PRIMARY PILOT PRESSURE
(Including Brake Circuit)

A CAUTION: If air is mixed in the brake system,

the brake function is reduced, and serious
hazard may occur. Bleed air from the brake
system after removing and installing the pipe
lines and replacing hydraulic oil.

Refer to Troubleshooting B in Group T5-6.

IMPORTANT: Primary pilot pressure circuit shuts

off a circuit connecting to pilot relief
valve if pressure in the accumulator
is insufficient, and delivers primary

pilot pressure to accumulator circuit.

At this time, primary pilot pressure
reaches 15 MPa (153 kgficm? 2180
psi) or high, so use a pressure
gauge capable of measuring 15 MPa
(153 kgficm?, 2180 psi) or higher.

Preparation:

1.

Stop the engine.

2. Push the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Remove the hose end from the pilot filter inlet or
outlet port. Install adapter (13/16-16UNF), nipple,
pressure gauge and coupling.

A=t . 22 mm, 24 mm, 27 mm

4. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122141 °F).

Measurement:

1. Set engine speed at fast idle. Depress the accel-
erator pedal fully.

2. Measure pilot pressure without load by using a
pressure gauge.

3. Repeat the measurement three times and calcu-
late the average values.

Evaluation:

Refer to the Performance Standard Table in Group

T4-2.

@ NOTE: When pressure in the service brake ac-

cumulator is reduced during measurement
of primary pilot pressure, the measured
valve is increased to 15 MPa (153 kgf/cm’,
2180 psi) for several seconds.

Hose
(3/4-16UNF)

T

T4GB-04-05-001

T1F3-04-05-001

T4-5-1



OPERATIONAL PERFORMANCE TEST / Component Test

Primary Pilot Pressure Adjustment Procedure

Adjustment:
Adjust the relief valve set-pressure in charging block

as necessary.

1. Remove plug (1) from the relief valve.
Ay, : 30 mm

2. Remove shim (2) from the relief valve.
3. Install the estimated number of shim (2).
4. Install shim (2) to the relief valve.
Tighten plug (1).
r—ax :98.0+£9.8 N-m
(960195 kgf-m, 710+71 Ibf-ft)

5. Check the set-relief pressure.

@ NOTE: Standard Change in Pressure (Reference)
Set the thickness of shims at less than 1.5 mm.

Shim Thickness Change in Pressure
(mm) kPa (kgf/cm?) (psi)
0.2 61.8 (0.63) (9)
0.4 124.6 (1.27) (18)
0.8 249.2 (2.54) (36)

O\K\”’\’//J

| e

R (@

\

Charging Block

M4GB-07-100

Charging Block

O

9 O

x

T4GB-04-05-002

]
1
—old
Q bl

T4GB-04-05-003

T4-5-2



OPERATIONAL PERFORMANCE TEST / Component Test

SECONDARY PILOT PRESSURE

Preparation:

1. Stop the engine.

2. Push the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Measure pressure at the location between pilot
valve and main valve.
Remove the pilot hose to be measured. Install
the hose (9/16-18UNF length: approx. 400 mm)
to the signal control valve side. Install a tee and a
pressure gauge between the hoses.
Ammg, 17 mm, 19 mm, 22 mm

4. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement:

1. Set engine speed at fast idle. Depress the accel-
erator pedal fully.

2. Measure pilot pressure by using a pressure
gauge with the corresponding control lever oper-
ated full stroke.

3. Repeat the measurement three times and calcu-
late the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to Troubleshooting in Section T5.

Pilot Valve

Pilot Hose Signal Control

Valve
Pressure Gauge

Tee

T4GB-04-05-004

T4-5-3



OPERATIONAL PERFORMANCE TEST / Component Test

SOLENOID VALVE SET PRESSURE

Measure solenoid valve set pressure by using both Dr.

ZX and the pressure gauge.

Preparation:

1.

2. Push the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Remove the line from port X in the charging block.
Install a tee, a hose and adapter (ST 6461). In-
stall pressure gauge (ST 6942).

Ammg, 17 mm, 19 mm, 22 mm
Install Dr. ZX and select the monitoring function.

4. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement:

1.

Stop the engine.

Set engine speed at fast idle.

2. Measure without depressing the accelerator

pedal.

Measure with the accelerator pedal fully de-
pressed.

Read the values on both Dr. ZX and the pressure
gauge.

Repeat the measurement three times and calcu-
late the average values.

Evaluation:
Refer to the performance Standard Table in Group
T4-2.

© (g
oco|) g0
| |
) E=IE]
ot
Il
__\ ] | |
8 Charging Block
O
O
Solenoid
Valve @
%©)
©© 4 T
)
e
Port X ]

T4GB-04-05-005

Pressure Gauge

ToPotX = SN[ i\

/ T4GB-04-05-006

Hose Tee Adapter

T4-5-4



OPERATIONAL PERFORMANCE TEST / Component Test

Solenoid Valve Set Pressure Adjustment Proce-

dure

IMPORTANT: O-ring on the threads may come off
the sealing surface and oil leak may
occur. Do not loosen and tighten the
adjusting screw excessively.
Do not loosen the adjusting screw
more than 1.2 turns. Do not tighten
the adjusting screw more than 2

turns.

1. Loosen lock nut (1). Turn adjusting screw (2) and
adjust set pressure of the solenoid valve.
2. Retighten lock nut (1).

At - 18 MM

p—e : 19.6 N-m (2 kgf-m, 14 Ibf-ft)

™ :6mm

3. Check the set pressure of solenoid valve.
@ NOTE: Standard Change in Pressure (Reference)

Charging Block

Adjusting Screw

1/4 1/2 3/4 1
Turns
Change in kPa \ 39.2 | 804 120 160
Pressure (kgflcm®) | (0.4) | (0.82) | (1.22) | (1.63)
(psi) ®) | (12) | (17) | (23)

4

T4GB-04-05-007

T4GB-04-05-002

Pressure
Increase \ /

Pressure
Decrease

W107-02-05-129

T4-5-5



OPERATIONAL PERFORMANCE TEST / Component Test

MAIN PUMP DELIVERY PRESSURE

The main pump delivery pressure can also be meas-
ured by using Dr. ZX.

Summary:
Measure the main pump delivery pressure in order to
check performance of the main pump.

Preparation:

1. Stop the engine.

2. Push the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Remove the plug from the main pump delivery
port. Install an adapter, a hose and a pressure
gauge.

— :6mm
(If Dr. ZX is used, install Dr. ZX and select the
controller function diagnosing.)

4. Start the engine. Check for any leaks at the pres-
sure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement:

1. Set engine speed at fast idle. Depress the accel-
erator pedal fully.

2. Measure pressure without load (with the control
levers in neutral).

3. Repeat the measurement three times and calcu-
late the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to Troubleshooting in Section T5.

Pressure
Gauge

Pressure f T4GB-04-05-008
Check Port Adapter

T4-5-6
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(Blank)
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MAIN RELIEF PRESSURE

The main relief pressure can also be measured by
using Dr. ZX.

Summary:

Measure the main relief valve set pressure at the
main pump delivery port in order to check perform-
ance of the main relief valve.

Preparation:

1. Stop the engine.

2. Push the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Remove the plug from the main pump delivery
port. Install an adapter, a hose and a pressure
gauge.

™ :6mm
(If Dr. ZX is used, install Dr. ZX and select the
controller function diagnosing.)

4. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement:

1. Set engine speed at fast idle. Depress the accel-
erator pedal fully.

2. Slowly operate the lift arm or bucket control lev-
ers to the stroke end (extend or retract) and re-
lieve each function.

3. Repeat the measurement three times and calcu-
late the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Pressure
Gauge

Pressure f T4GB-04-05-008
Check Port Adapter

T4-5-8



OPERATIONAL PERFORMANCE TEST / Component Test

Main Relief Valve Pressure Adjustment Proce-
dure

1. Loosen lock nut (1).

AL, : 17 mm 1
2. Turn adjusting screw (2) and adjust the relief qg B

pressure to the specification. o

 :6mm

3. Tighten lock nut (1). a2

r—=x : 294 N-m (3 kgf-m, 22 Ibf-ft) ‘ 2
4. Check the relief set pressure. a =

T4GB-04-05-011

@ NOTE: Standard Change in Pressure (Reference)

Adjusting Screw 14 i o 1
Turns
Change in MPa 4.5 8.9 13.4 17.8
2
Pressure (kgf/cm) (46) | (91) | (137) | (182)
(psi) (654) | (1294) | (1948) | (2588)
2
Pressure Pressure
Increase / Decrease

W107-02-05-129
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STEERING RELIEF PRESSURE

The steering relief pressure can also be measured by
using Dr. ZX.

Summary:
Measure the steering relief valve set pressure at the
main pump delivery port in order to check perform-
ance of the steering relief valve.

Preparation:

1. Stop the engine.

2. Pusht the air bleed valve on top of the hydraulic
oil tank and release any remaining pressure.

3. Remove the plug from the main pump delivery
port. Install an adapter, a hose and a pressure
gauge.

 :6mm
(If Dr.ZX is used, install Dr.ZX and select the con-
troller function diagnosing.)

4. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Measurement:

1. Set engine speed at fast idle. Depress the accel-
erator pedal fully.

2. Install the articulation lock bar. Slowly operate the
steering handle and relieve the steering.

3. Repeat the measurement three times and calcu-
late the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Pressure Gauge

Pressure
Check Port

T4GB-04-05-008

Adapter

T4-5-10
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Steering Relief Valve Pressure Adjustment Pro-
cedure

1. Secure lock nut (1). Remove nut (3). Valve
Ay, : 24 mm

2. Secure adjusting screw (2). Loosen lock nut (1).
Ay, : 24 mm

3. Turn adjusting screw (2) and adjust the relief
pressure to the specification.

4. Secure adjusting screw (2). Tighten lock nut (1).
r—= : 37 N-m(3.8 kgf-m, 27 Ibf-ft)

5. Secure lock nut (1). Tighten nut (3).
r—= : 37 N-m(3.8 kgf-m, 27 Ibf-ft)

6. Check the relief set pressure.

T4GB-04-05-012

Y &

i

@ NOTE: Standard Change in Pressure (Reference)

Adjus;ing Screw 14 1o 3 ) S 5 |
- oL NN L
Change in MPa 38 | 75 11.3 | 15.0 d /
2
Pressure  |-K@fem) | (39) | (77) | (158) | (153) , %,
(psi) (552) | (1050) | (1643) | (2181)

T4GB-04-05-013

Pressure / gressure
Increase \ ecrease

T105-06-05-002

T4-5-11



OPERATIONAL PERFORMANCE TEST / Component Test

OVERLOAD RELIEF VALVE SET
PRESSURE

Summary:

1. The circuit pressure must be increased by 4. Install Dr. ZX and select the monitoring function.
applying an external force while blocking the Start the engine. Check for any oil leaks at the
return circuit from the control valve. This pressure gauge connection.
measuring method is hazardous and the results
obtained with this method are unreliable. 5. Maintain the hydraulic oil temperature at 50+5 °C

. The oil flow rate used to set the overload relief (122441 °F).
pressure is far less than that used to set the main
relief pressure. Therefore, measuring the overload Measurement:
pressure in the main circuit by increasing the main 1. Set engine speed at fast idle. Depress the
relief set-pressure more than the overload valve accelerator pedal fully.
set-pressure is not a proper method. In addition, in 2. Slowly operate the control levers (lift arm or
case a main relief valve designed to leak a small bucket) corresponding to the overload relief valve
quantity of oil before reliving is used, its to be measured to the stroke ends (extend and
pre-leaking start pressure must be increased retract) and relieve each function.
more than the overload relief valve set-pressure. 3. Read the pressures on the pressure gauge at this
However, the pre-leaking start pressure is not time.
always increased more than the overload relief 4. Repeat the measurement three times and
valve set-pressure as the adjustable upper limit of calculate the average values.
the main relief valve set-pressure is provided.
Accordingly, the overload relief valve assembly Evaluation:

Performance of the overload relief valves are normal if
the measured main relief pressures are within the
specified value range.

should be removed from the machine and
checked on a specified test stand at a correct oil
flow rate. Some overload relief valves come in
contact with the control valve body to block the oil

passage. When this type of overload relief valve is Refer to the Performance Standard Table in Group

checked, the control valve body must be precisely T4-2.
finished as the test unit. Provide one control valve Pressure
other than that on the machine as a test kit. Gauge

3. If the overload relief valve performance must be
checked on the machine, however, measure the
main relief pressure while releasing each front
function respective to the measuring overload
relief valve. And, assume that the overload relief
valve is functioning correctly if the obtained main
relief pressure is within the specified value range.
Measure the main pressure of the front functions
by using Dr. ZX.

Preparation:

1. Stop the engine.

2. Push the air bleed valve on top of the hydraulic oil
tank and release any remaining pressure.

3. Remove the plug from the main pump delivery
port. Install an adapter, a hose and a pressure
gauge.

 :6mm

Pressure
Check Port

T4GB-04-05-008

Adapter

T4-5-12



OPERATIONAL PERFORMANCE TEST / Component Test

Overload Relief Valve Pressure Adjusting
Procedure

@ NOTE: In principle, adjust the overload relief valve
pressure on a test stand.

Adjust the pressure setting of the overload relief valve
with adjusting screw (2) after loosening lock nut (1).

1. Loosen lock nut (1).
A, : 17 mm

2. Turn adjusting screw (2) and adjust the pressure.
. :6mm

3. Tighten lock nut (1).
:17 mm
r—ax :29.5 N-m (3.0 kgf-m, 22 Ibf-ft)

4. Check the set pressure.

@ NOTE: Standard Change in Pressure (Reference)

)4/ |
| =
N

e

W107-02-05-128

Adjusting Screw 1/4 1/2 3/4 1
Turns
Change in MPa , 5.2 10.6 15.9 21.1
Pressure (kgflcm®)| (54) | (108) | (162) | (216)
(psi) (770) | (1540) | (2300) | (3070)

Pressure Pressure
Increase \ / Decrease

W107-02-05-129
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OPERATIONAL PERFORMANCE TEST / Component Test

MAIN PUMP FLOW RATE

e P-Q Control (Torque Control)

Summary:

Main pump performance is checked by measuring
the pump flow rate by using a hydraulic tester
installed at the main pump delivery port to be
measured. Use Dr. ZX and a pressure gauge at the
same time.

IMPORTANT: This measurement procedure is a
simple method. The measured data
will be lower by approx. 5 % than the
accurately measured value. In order
to measure accurately, disconnect
the return circuit from the control
valve and connect it to the hydraulic
oil tank.

Preparation:

1. Stop the engine. Push the air bleed valve and
release any remaining pressure. Install a vacuum
pump to the oil filler port.

@ NOTE: Operate the vacuum pump  while
connecting the pump flow rate test line.

2. Remove the delivery hose from the main pump.
Install pipe (1) to split flange (8) in the removed
hose with the bolt.

A, 41 mm
10 mm

3. Connect pipe (1) to hydraulic tester (4) with test
hose (2) and adapter (3). Install adapter (5), joint
(6) and flange (7).

At 41 mm
— :10mm

4. Connect flange (7) to the delivery hose with split

flange (8) and bolt (9).
10 mm

5. Install a pressure gauge to the main pump. (Refer

to the page on Main Pump Relief Pressure.)
 :6mm

6. Remove hose (11) from the regulator. Install plug
(G1/4) to the hole on hose (11).
Ay, 17 mm

7. Remove the vacuum pump. Loosen plug (10) on

top of the pump casing. Bleed air from the pump

casing until oil only comes out of the plug

clearance.

Fully open the loading valve of hydraulic tester.

9. Start the engine. Check for any oil leaks at the
pressure gauge connection. Install Dr. ZX and
select the monitor display function of MC.

®

Measurement:

1. Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

2. Measure the maximum flow rate.

3. Set engine speed at fast idle. Depress the
accelerator pedal fully.

4. Adjust the main relief valve set pressure in the
control valve to each pressure point specified
along the main pump P-Q curve. (Refer to T4-2.)
Slowly close the loading valve of the hydraulic
tester while relieving the pressure in the bucket
crowd circuit. Measure the flow rates and engine
speeds at the pressure points specified in the P-Q
curve.

5. Repeat the measurement three times and
calculate the average values.

T4-5-14



OPERATIONAL PERFORMANCE TEST / Component Test

Evaluation:

1. Convert the measured flow rates to those at the 2. Standard Flow Rate
specified pump speed by using the following Refer to the Performance Standard Table in Group
formulas: T4-2.

Qc =(Ns x Q)/Ne

Qc : Converted Flow Rate
Q: Measured Flow Rate
Ns : Specified Engine Speed: 2000 min™
Ne : Measured Engine Speed:
Value by Dr. ZX

5 6 7 8 9
Z /,_E(/ Delivery Hose
- L (To Control Valve)

T1F3-04-05-010

T4GB-04-05-014

1- Pipe 4 - Hydraulic Tester 7 - Flange 10 - Plug
2 - Test Hose 5- Adapter (PF1xUNF1-7/8) 8 - Split Flange 11 - Hose
3 - Adapter (PF1x UNF1-7/8) 6- Joint 9- Bolt (4 Used)

T4-5-15



OPERATIONAL PERFORMANCE TEST / Component Test

e Pilot Characteristics

Summary:
Main pump performance is checked by measuring
the pump flow rate by using a hydraulic tester
installed at the main pump delivery port to be
measured. Use Dr. ZX and a pressure gauge at the
same time.

IMPORTANT: This measurement procedure is a

simple method. The measured data
will be lower by approx. 5 % than the
accurately measured value. In order
to measure accurately, disconnect
the return circuit from the control
valve and connect it to the hydraulic
oil tank.

Preparation:

1.

2.

3.

4.

5.

6.

Refer to steps 1 to 4 on page T4-5-14. Install a
hydraulic tester to the main pump.

Remove the hose from regulator port Pi1 of the
pump. Install a plug to the removed hose.

Ay, : 19 mm

Install adapters (13) (3 used) to pressure reducing
valve (14). Remove the hose from port P of the
orbit roll. Insert tee (10), adapter (11) and hose
(12) between orbit roll and charging block.

Install hose (12) to port P1 on reducing valve (14).
Ay, : 19 mm

Install tee (15) to port P2 on pressure reducing
valve (14). Install pressure gauge (16) and hose
(12) to tee (15). Install hose (12) to regulator port
Pi1.

Ay, : 19 mm

Install hose (12) and adapter (13) to port T on
pressure reducing valve (14). Remove plug L
from the return pipe. Install hose (12).

Ay, : 19 mm

Connect regulator port Pi2 to the hydraulic oil tank.

As for the emergency steering, install tee (17),
adapter (18) and hose (19) to port E in the
emergency steering block. Install hose (19) to
regulator port Pi2.

Ay, : 17mm

7. Remove the vacuum pump. Loosen the plug on
top of the pump casing. Bleed air from the pump
casing until oil only comes out of the plug
clearance.

8. Fully open the loading valve of the hydraulic
tester.

9. Start the engine. Check for any oil leaks at the
pipe connection.

Measurement:

1. Maintain the hydraulic oil temperature at 50+5 °C
(122+41 °F)

2. The pump flow rate in response to the external
command pilot pressure is measured.

3. Set engine speed at fast idle. Depress the
accelerator pedal fully

4. Adjust the pressure reducing valve set pressure
to each pressure point specified along the main
pump P-Q curve. (Pilot Characteristics) (Refer to
T4-2.) Measure the flow rates and engine speeds
at the pressure points specified in the P-Q curve.

5. Repeat the measurement three times and
calculate the average values.

Evaluation:

1. Convert the measured flow rates to those at the
specified pump speed by using the following
formulas:

Qc =(Ns x Q) /Ne

Qc : Converted Flow Rate

Q: Measured Flow Rate

Ns : Specified Engine Speed : 2000 min”

Ne : Measured Engine Speed

Value by Dr. ZX

2. Standard Flow Rate

Refer to the Performance Standard Table in
Group T4-2.

T4-5-16



OPERATIONAL PERFORMANCE TEST / Component Test

Port Pi2

Pressure Reducing
Valve Port Position

P1

To Regulator
Port Pi1

Pipe

Test Hose

Adapter (G1 x UNF1-7/8)
(ST 6146)

Hydraulic Tester

Adapter (G1 x UNF1-7/8)
(ST 6146)

10 -

Port Pi1

1T

5 6

7,8 ,9

Delivery Hose

(To Control Valve)

T1F3-04-05-010

Pilot Steering Valve

Pilot Steering

T4GB-04-05-025

Valve Port P Hose

Charging Block

T4GB-04-05-026

Emergency

Return Pipe

Steering
Check Block

To Hydraulic
QOil Tank

i

14

13

Test Hose

Flange

Split Flange (4085560)
Bolt (J781240) (4 Used)

Tee 7/16-20UNF x G1/4

11 - Adapter (9/16 UNF x G1/4)
(A852123)

12 - Hose (9/16 UNF)
(4304905)

13 - Adapter (9/16 UNF x G3/8)
(A852133)

14 - Pressure Reducing Valve
(4325439)

15 - Tee (9/16 UNF x G1/4)

Port E /E

- T

17
18

/ 19
* To Regulator
Port Pi2
—

To Port P in Pilot
Steering Valve

-

Charging

Block

T1F3-04-05-009
16 - Pressure Gauge

17 - Tee

18 - Adapter

19 - Hose

T4-5-17



OPERATIONAL PERFORMANCE TEST / Component Test

REGULATOR ADJUSTMENT
6 5
1 2
A (MY M
1T 17 e
E.% 7
TT 11 |0 ——— -
) 8
/
| AR\ $ L
|
| T )] 14 T H
Ty 3
U UL J
O
9 10
T4GB-04-05-016
1- Lock Nut (For Minimum 4 - Adjusting Screw (For 7 - Lock Nut 9- Lock Nut
Flow Rate) Maximum Flow Rate) (For P-Q Control) (For P-Q Control)
2 - Adjusting Screw (For 5- Lock Nut 8 - Adjusting Screw 10 - Adjusting Screw
Minimum Flow Rate) (For Pilot Pressure (For P-Q Control) (For P-Q Control)
Characteristic)
3 - Lock Nut (For Maximum 6 - Adjusting Screw

Flow Rate)

(For Pilot Pressure
Characteristic)

Adjustment Item

Adjustment Procedure

Remarks

1. Maximum Flow Rate

A (32 M

Loosen lock nut (5) and turn
adjusting screw (6).
Rotate adjusting screw (6) 1/4 a
turn clockwise and the maximum
pump flow rate decreases by
12.82 cm®/rev. (0.78 in%/rev).

m

p—e : 40 N-m
(4.1 kgf-m, 30 Ibf-ft)

1) Do not turn adjusting screw (6) more
than two turns.

2) Do not increase the maximum flow
rate.
In other words, do not turn adjusting
screw (6) counterclockwise.

3) Secure tighten lock nut (5) after the

adjustment.

T4-5-18



OPERATIONAL PERFORMANCE TEST / Component Test

Adjustment Item

Adjustment Procedure

Remarks

2. Pilot Pressure Characteristics

Loosen lock nut (1) and turn
adjusting screw (2).

Rotate adjusting screw (2) 1/4 a
turn clockwise and the pump flow
rate decreases by 9.23 cm’/rev.
(0.56 in*/rev).

At 17 MM
r—a 20 N'm
(2 kgf-m, 15 Ibf-ft)

1) Do not turn the adjusting screw (2)
more than one turn.

2) Securely tighten lock nut (1) after
the adjustment.

3. P-Q Control
(Torque Adjustment)

Pd

Pd

A: Loosen lock nut (7) and turn
adjusting screw (8).
Rotating adjusting screw (8)
1/4 a turn clockwise increases
and the pump flow rate
increase by 15.6 cm’/rev.
(0.95 in*frev.).

Ammg, 30 MM
= 30 N-m
(3.1 kgf-m, 22 Ibf-ft)

B: Loosen lock nut (9) and turn
adjusting screw (10).
Rotating adjusting screw (10)
1/4 a turn clockwise and the
pump flow rate increases by
4.5 cm®frev. (0.27 in’frev).

Ammg, 13 mm
r—ax : 1T0N-m
(1 kgf-m, 7.5 Ibf-ft)

1) Do not turn the adjusting screws (8,
10) more than one turn.

2) Rotate the adjusting screws (8, 10)
while  watching the  engine
performance.

3) Securely tighten lock nuts (7, 9)
after the adjustment.

T4-5-19



OPERATIONAL PERFORMANCE TEST / Component Test

SERVICE BRAKE PRESSURE (FRONT
AND REAR)

(The pressure can be measured by using Dr. ZX.)

A CAUTION: If air is mixed in the brake system,
the brake function is reduced and serious
hazard may occur. Bleed air from the brake
system after removing and installing the pipe
lines and replacing hydraulic oil.

Refer to Troubleshooting B in Group T5-6.

Summary:
Measure the pressure at the brake valve pressure
check port when the brake pedal is depressed.

Preparation:

A CAUTION: Set the block onto the front and
rear tires in order not to move the machine.
Keep away from the machine.

. Stop the engine.

. Push the air bleed valve on top of the hydraulic oil

tank and release any remaining pressure.

3. Depress the brake at least 50 strokes in order to
reduce the accumulated pressure left in the brake
circuit.

4. Install the measuring devices to the front and rear
wheel brake circuits.

4-1. Front wheel brake circuit pressure: Remove
plug (1) from the pressure check port in brake
valve. Install a nipple and a pressure gauge to
the pressure check port.

A, : 19 mm, 22 mm
. :6mm

4-2. Rear wheel brake circuit pressure: Remove
plug (2) from the pressure check port in brake
valve. Install a nipple and a pressure gauge to
the pressure check port.

Al : 19 mm, 22 mm
. :6mm

5. Start the engine. Check for any oil leaks at the
pressure gauge connection.

6. Maintain the hydraulic oil temperature at 50+5 °C

(122441 °F).

N —

oooooooooooooooo

T4GB-04-05-017

Block

T4GB-04-05-018

T4-5-20
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Conditions for Measurement:
1. Set engine speed at fast idle.
2. Depress the accelerator pedal fully.

Measurement:

1. Measure the pressure when fully depressing the
brake pedal at left side to the floor.

2. Repeat the measurement three times and
calculate the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:

Refer to Troubleshooting B in Group T5-6.

Normally, the front and rear wheel brake pressures
become equal. If not, malfunction of the brake valve
and dirt caught in the valve are suspected.

T4-5-21
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PARKING BRAKE PRESSURE

A CAUTION: If air is mixed in the brake system,

the brake function is reduced and serious
hazard may occur. Bleed air from the brake
system after removing and installing the pipe
lines and replacing hydraulic oil.

Refer to Troubleshooting B in Group T5-6.

Summary:

1.

Measure the parking brake release pressure in
the parking brake release circuit.

Preparation:
A CAUTION: Set the block onto the front and

N —

4.

5.

rear tires in order not to move the machine.
Keep away from the machine.

. Stop the engine.
. Push the air bleed valve on top of the hydraulic oil

tank and release any remaining pressure.
Remove brake hose (1) from the parking brake
side. Install a pressure gauge to the removed
hose.

A, : 19 mm, 22 mm

Start the engine. Check for any oil leaks at the
pressure gauge connection.

Maintain the hydraulic oil temperature at 50+5 °C
(122441 °F).

Conditions for Measurement:

1.

Set engine speed at fast idle.

2. Depress the accelerator pedal fully.

Measurment:

1. Release the parking brake and measure the
pressure at this time.

2. Repeat the measurement three times and

calculate the average values.

Evaluation:

Refer to the Performance Standard Table in Group

T4-2.

Remedy:
Refer to Troubleshooting B in Group T5-6.

Block

T4GB-04-05-017

M4GB-06-004
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(Blank)
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OPERATIONAL PERFORMANCE TEST / Component Test

BRAKE ACCUMLATED PRESSURE

(The pressure can be measured by using Dr. ZX.)

A CAUTION: If air is mixed in the brake system,

the brake function is reduced serious hazard
may occur. Bleed air from the brake system
after removing and installing the pipe lines
and replacing hydraulic oil.

Refer to the Troubleshooting B in Group T5-6.

Summary:

The accumulated brake pressure is measured at
output port of the accumulator. The accumulated
brake pressure varies according to operation of the
brake. Record the maximum value.

Preparation:

A CAUTION: Set the block onto the front and

N —

rear tires in order not to move machine. Keep
away from the machine.

. Stop the engine.
. Push the air bleed valve on top of the hydraulic oil

tank and release any remaining pressure.
Depress the brake at least 50 strokes in order to
reduce the accumulated pressure left in the brake
circuit.
Remove plug (1) from the pressure check port of
charging block in bottom of the cab.
Install a nipple and a pressure gauge to the
pressure check port.
A, 19 mm, 22 mm

. :6mm

. Start the engine. Check for any oil leaks at the

pressure gauge connection.

. Maintain the hydraulic oil temperature at 50+5 °C

(122441 °F).

T4GB-04-05-017

Block

T4GB-04-05-019
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Conditions for Measurement:
1. Set engine speed at fast idle.
2. Depress the accelerator pedal fully.

Measurement:

1. Measure maximum pressure when depressing
the brake pedal slowly several times.

2. Repeat the measurement three times and
calculate the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to Troubleshooting B in Group T5-6.
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BRAKE WARNING SET PRESSURE
(DECREASE)

(The pressure can be measured by using Dr. ZX.)

A CAUTION: If air is mixed in the brake system,
the brake function is reduced serious hazard
may occur. Bleed air from the brake system
after removing and installing the pipe lines
and replacing hydraulic oil.

Refer to the Troubleshooting B in Group T5-6.

Summary:

When the warning buzzer sounds by reducing the
accumulated brake pressure, measure the pressure
at the output port of accumulator.

Preparation:

A CAUTION: Set the block onto he front and
rear tires in order not to move the machine.
Keep away from the machine.

. Stop the engine.

. Push the air bleed valve on top of the hydraulic oil

tank and release any remaining pressure.

3. Depress the brake at least 50 strokes in order to
reduce the accumulated pressure left in the brake
circuit.

4. Remove plug (1) from the charged pressure
check port in brake valve. Install a nipple and a
pressure gauge to the pressure check port.

A, 19 mm, 22 mm
. :6mm

5. Start the engine. Check for any oil leaks at the
pressure gauge connection.

6. Maintain the hydraulic oil temperature at 50+5 °C

(122441 °F).

N —

ooooooooooooooo

T4GB-04-05-017

Block

T4GB-04-05-018
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Conditions for Measurement:
1. Select the following switch positions.

Forward/Reverse Lever | Parking Brake Switch

N P (Parking)
Measurement:
1. Stop the engine. Turn the key switch to ON
position.

2. Measure the pressure when warning buzzer
sounds by slowly depressing the brake pedal
several times.

3. Repeat the measurement three times and
calculate the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to Troubleshooting B in Group T5-6.
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BRAKE WARNING SET PRESSURE
(INCREASE)

(The pressure can be measured by using Dr. ZX.)

A CAUTION: If air is mixed in the brake system,
the brake function is reduced serious hazard
may occur. Bleed air from the brake system
after removing and installing the pipe lines
and replacing hydraulic oil.

Refer to the Troubleshooting B in Group T5-6.

Summary:

When sounding of the warning buzzer stops by
increasing the accumulated brake pressure, measure
the pressure at the output port of accumulator.

Preparation:

A CAUTION: Set the block onto the front and
rear tires in order not to move machine. Keep
away from the machine.

N

. Stop the engine.

5. Push the air bleed valve on top of the hydraulic oil
tank and release any remaining pressure.

6. Depress the brake at least 50 strokes in order to
reduce the accumulated pressure left in the brake
circuit.

5. Remove plug (1) from the charged pressure
check port in brake valve. Install a nipple and a
pressure gauge to the pressure check port.
A, 19 mm, 22 mm

. :6mm

6. Start the engine. Check for any oil leaks at the
pressure gauge connection.

5. Maintain the hydraulic oil temperature at 50+5 °C

(122441 °F).

ooooooooooooooo

T4GB-04-05-017

Block

T4GB-04-05-018
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Conditions for Measurement:
1. Select the following switch positions.

Forward/Reverse Lever | Parking Brake Switch

N ON
Measurement:
1. Stop the engine. Turn the key switch to ON
position.

2. Set the engine control dial to slow idle.

3. Depress the brake pedal several times and make
the warning buzzer sound.

4. Start the engine. Measure the pressure when
sounding of the warning buzzer stops. Notice that
it is difficult to read the gauge as the pressure
increases rapidly.

5. Repeat the measurement three times and
calculate the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.

Remedy:
Refer to Troubleshooting B in Group T5-6.
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TRANSMISSION CLUTCH PRESSURE

Summary:
Measure each operating pressure of the tansmission
clutch at each port of the transmission control valve.

Preparation:

1. Stop the engine.

2. Remove the plug from the port. Install a hose, an
adapter and a pressure gauge.

 :8mm

Ay, .21 mm

3. Start the engine. Check for any oil leaks at the
pressure gauge connection.

4. Maintain the torque converter oil temperature at
60 to 80 °C (140 to 176 °F).

Measurement:

A CAUTION: Set the block onto the front and
rear tires in order not to move machine. Keep
away from the machine.

1. Select the following switch positions.

Reverse Clutch

Pressure

First Gear Clutch
Pressure

Second Gear
Clutch Pressure

Third Gear
Clutch Pressure

Fourth Gear
Clutch Pressure

Forward Clutch
Pressure

T4GB-04-05-023

Accelerator Clutch Cut-Off | Parking Brake
Pedal Brake Pedal | TravelMode | b gition Switch Switch
Fully Fully
Depressed Depressed M OFF OFF
2. Operate the forward/reverse lever and the shift
switch. Measure each clutch pressure.
F R | 1st | 2nd | 3rd | 4th
Forward/Reverse E R N N N N
Travel Switch Leyer :
Shift Switch 4 4 1 5 3 4

3. Repeat the measurement three times and

calculate the average values.

Evaluation:

Refer to the Performance Standard Table in Group

T4-2.
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TORQUE CONVERTER PRESSURE (INLET Torque Converter
AND OUTLET) Inlet Pressure
Check Port M
Summary: 1 N\ ﬂ
Measure inlet pressure and outlet pressure of the S B
torque converter pressure at the port of torque i
converter housing. Jeoo o|p
i e ==
Preparation: R all; - |
e"®p o L] H
1. Stop the engine. *’lo*eo o T H
2. Inlet pressure: dl |52 °| e
Remove the plug from the port of regulator valve o 1
(1). Install a hose, an adapter and a pressure
gauge to the open part. 2
 :6mm

Outlet pressure:
Remove the plug from the port of torque converter gﬂﬂ:ﬁ;gg:f:éer
housing (2). Install a hose, an adapter and a Check Port
pressure gauge to the open part.
 :6mm

3. Start the engine. Check for any oil leaks at the
pressure gauge connection.

4. Maintain the torque converter oil temperature at
60 to 80 °C (140 to 176 °F).

Measurement:

A CAUTION: Set the block onto the front and
rear tires in order not to move the machine.
Keep away from the machine.

1. Select the following switch positions:

T4GB-04-05-024

T4GB-04-05-017

Block
Accelerator Clutch Cut-Off | Parking Brake
Pedal Brake Pedal | Travel Mode Position Switch Switch
Fully Fully
Depressed Depressed M OFF OFF

2. Set the front/reverse lever to “F” (Forward) and
the shift switch to “4” (Fourth Gear). Measure the
pressure.

3. Repeat the measurement three times and
calculate the average values.

Evaluation:
Refer to the Performance Standard Table in Group
T4-2.
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(Blank)
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TRANSMISSION LEARNING

After removing and/or replacing the components as
described below for repair, perform the transmission
learning (calibration).

* Replacement or repair of the transmission
assembly, transmission control valve or clutch
pack

* Replacement or repair of MC (Main Controller)

Preparation:

1. Start the service mode in monitor. Start the engine.

(Refer to T5-1-6.)

2. Select the transmission oil temperature on the
monitor. (Refer to T5-1-7.)

3. Heat transmission oil.

Relay Box

T4GB-04-06-007

3-1. Disconnect connector (1) (6-pole, gray) in the B\
relay box from dummy connector.
3-2. Select or operate the switches from the left item
in the table below. /7
0
T
T4GB-04-06-001
Cluf[c_:h Cut-Qﬂ Shift Switch Parkmg Brake Brake Pedal Accelerator | Forward/Reverse
Position Switch Switch pedal Lever
OFF Second Gear OFF Fully Fully F
Depressed Depressed

3-3. Stall the transmission and heat transmission oil
to 90 °C (194 °F).

3-4. When transmission oil temperature on the
monitor reaches 90 °C (194 °F), return the
forward/reverse lever to neutral (N) and stop the
engine.

T4-6-1
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Learning

1. Install the calibration switch to the connector Calibration
(6-pole, gray) in relay box in 10 seconds after Switch
turning the key switch OFF (the battery relay is
tuned OFF). At this time, return the calibration
start switch to neutral.

IMPORTANT: If the battery relay is not turned OFF,
calibration cannot be performed. It
takes 10 seconds to turn the battery
relay OFF after turning the key
switch OFF.

Calibration Start
Switch

2. Start the service mode in monitor. Start the engine.
Set engine speed at idling speed. (Refer to
T5-1-6.)

3. Select the transmission oil temperature on the T4GB-04-06-003
monitor. (Refer to T5-1-7.)
IMPORTANT: Do not operate each switch and lever Start of Learning
until calibration finishes.

4. When transmission oil temperature reaches 75 °C tO” . I I
(167 °F), push T/M in the calibration start switch. Vi&%e;fa%ﬁg I I

The start of learning display as illustrated in the learning ~

right is selected on the monitor. \ | I_l
I

5. When learning finishes, the end of learning |
display as illusrated in the right is selected on the °c
monitor. Return the calibration start switch to
neutral. T4GB-04-06-004

]

6. Remove the calibration switch from the connector ~ The speed stage during learning is displayed on the

and stop the engine. monitor.
11 to 13: First Gear, 21 t023: Second Gear,

31 to 33: Third Gear, 41 to 43: Fourth Gear,
F1 to F3: Forward, A1 to A3: Reverse

End of Learning

T4GB-04-06-006
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Error Display

When calibration fails, the error is displayed on the
monitor.

The error consists of two types; when start of
calibration fails, when calibration is aborted during
calibration.

* Error display when start of calibration fails
If the error display as figure 1 is displayed before
starting calibration, calibration cannot be
continued. After the trouble correspoding to error
No. is solved, start calibration again.

Error

No. Error

2 The forward/reverse lever is not in “N”.

The parking brake is not in “ON”.

3

4 The machine is driving.

5 T/M  temperature is lower than
specification. *1

T/M temperature is higher than

6 T
specification. *1

7 Engine speed is lower than specification.
*2

8 Engine speed is  higher than

specification. *2

*1: Error No. and T/M temperature at this time (figure
2) are displayed alternately.

*2: Error No. and engine speed at this time (figure 3)
are displayed alternately.

@ NOTE: If error No. 2, 3 or 4 is displayed, set the
switch and lever corresponding to this error
to the correct position so that SR is
displayed on the monitor.

If error No. 6 is displayed, wait until
transmission oil temperature reaches
specification so that SR is displayed on the
monitor.

When SR is displayed, push the calibration
start switch again and start calibration.

Error Display
Figure 1 /

Figure 2

T4GB-04-06-009

Figure 3

T4GB-04-06-010

Engine Speed

T4GB-04-06-011
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@ NOTE: If error No. 5, 7 or 8 is displayed, stop the
engine. Remove the calibration switch from
the connector and solve the trouble.

Then, start calibration again.

T4-6-4
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* Error display when calibration is aborted during
calibration

When calibration is aborted during calibration, the error
display as illustrated in the right is selected.
Atfter the trouble is solved, start calibration again.

Error No. Error
000108 | The key is turned into OFF.
000208 | Engine speed is out of specification.
000308 | The parking brake is turned into OFF.
000408 | The machine starts traveling.
000508 | The forward/reverse lever is operated.
000109 | Failure of learning at first gear.
000209
000309
000110 | Failure of learning at second gear.
000210
000310
000111 Failure of learning at third gear.
000211
000311
000112 | Failure of learning at fourth gear.
000212
000312
000113 | Failure of learning at forward.
000213
000313
000114 | Failure of learning at reverse.
000214
000314

@ NOTE: Cause of the error No. display on failure of

learning (from first gear to reverse): The
clutch at the speed when the error occurs
may be out of -correctable range
(malfunction of drive unit parts) or the
transmission oil temperature may be
beyond the specification.

Error No.

T4GB-04-06-013
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LIFT ARM ANGLE SENSOR LEARNING
(OPTIONAL)

After removing and/or replacing the components as
described below for repair, perform the left arm angle
learning (calibration).

* Removal and installation of angle sensor,
Replacement of angle sensor
* Replacement or repair of MC (Main Controller)

Preparation:

1. Install Dr. ZX and start the engine.
Select Boom Anlge and Angle Sensor Learning
Status on the main controller screen in Dr. ZX.

2. Raise the lift arm to the highest position.
At this time, check if voltage at Boom Angle on the
display in Dr. ZX is 3.78+0.5 V.

3. If voltage 3.78+0.5 V is not displayed, the
followings may be caused. Conduct the remedy.
* The rotation shaft in angle sensor (1) turns with
sensor lever (2) together.
* Angle sensor (1) failure

4. Set control lever lock (3) to LOCK position and
stop the engine.

T4GB-04-06-008

M4GB-01-050
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5. Install calibration switch (5) to connector (4)
(6-pole, gray) in relay box in 10 seconds after
turning the key switch OFF (the battery relay is
tuned OFF). At this time, return calibration start
switch (6) to neutral.

IMPORTANT: If the battery relay is not turned OFF,
calibration cannot be performed. It
takes 10 seconds to turn the battery
relay OFF after turning the key
switch OFF.

Relay Box

6. Lay down calibration start switch (6) to the lift arm
side. Start the engine at idling speed. T4GE-04-06-007

7. If “Finish” in Angle Sensor Learning Status on Dr.
ZX is turned into black, learning finishes. Return
calibration start switch (6) to OFF (neutral).
If “Failed” or “Not Learn” in Angle Sensor Learning
Status on Dr. ZX is turned into black, repeat the
procedures from step 1.

8. Return the control lever lock to UNLOCK. Lower
the lift arm onto the ground. Stop the engine.

9. After learning of the lift arm angle sensor, set the
stop position of lift arm. (Refer to the Operator’s i
Manual. ) T4GB-04-06-001

T4GB-04-06-003
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UNIT INJECTOR SETTING

Summary: 1
1. After the unit injector is replaced, input the set
value of each unit by using a measuring tool
(minidiag 2)

. minidiag2

Preparation:

1. Install cable (2) to minidiag 2 (1).

2. Remove cover (3) on the right side in cab. Install
cable (2) to the inside connector.

Then, minidiag 2 (1) is turned ON. TOm@0
Eed=10]
Measurement: %%%%
1. With the key switch OFF, operate minidiag 2 (1). Ugod
(As for the procedures, refer to the next page.) 0000
2. Input the set value (set No.) of each unit injector 0o

(4).

T4GB-04-03-005

T4GB-04-03-006

T4GB-04-03-016
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Setting Procedures

1. After the connector is connected, push { and

select 2. Push OK.

minidiag2

1 minidiag? info
B ecu search routines

2. Select 1 and push OK.

ecu detection

I KWP2000
2J1587
3 Free running

3. This screen shows search in progress.

ecu detection

KW 8/1 searching
PLD text
2 ADM text

4. Select 1 and push OK.

ecu list
PLD text
2 ADM text

5. Push { and select 3. Push OK.

PLD function

1 diagnostics

2 set parameters
Elroutines

4 password routines
5 system info

T4GB-04-03-007

T4GB-04-03-008

T4GB-04-03-009

T4GB-04-03-010

T4GB-04-03-011

6. Push

7. Push

8. Push
Push

9. Push

m————————

— and input setting No.(A).
PLD routine 6
-- - 2P

4 and select 06. Push OK.

PLD routine list
01 voltmeter

02 cylinder cut off

03 compression check

04 idle speed balance

@18 pump-line-nozzle ch.

09 engine hours

OK.

PLD routine 6
read injection code of new
injection pump

press OK to continue
press << to escape

{ and select the objective cylinder.
OK.

PLD routine 6
Hinj. pump code cylinder 1
2 inj. pump code cylinder 2
3inj. pump code cylinder 3
4 inj. pump code cylinder 4
5 inj. pump code cylinder 5
6 inj. pump code cylinder 6

please enter the injection
pump code like described
in example below :
5-063-868-26-00027

®*  kkk kkk kk kK

*  ckkk

lili©

*  kkk okk kokok
@ Ind BrasileiraMade in Brazil

T4GB-04-03-017

T4GB-04-03-018

T4GB-04-03-019

T4GB-04-03-020

T4GB-04-03-026
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10. Check input valve (A).
Push OK.

PLD routine 6
5-497-581-20-42708| ~y |

please enter the injection
pump code like described
in example below :
5-063-868-26-00027

™~ In case of Setting No.
5-497-581-42708

T4GB-04-03-021

T4-6-10
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TROUBLESHOOTING / Diagnosing Procedure

INTRODUCTION

Refer to the inspection and troubleshooting proce-
dures after any machine trouble has occurred. The
inspection and troubleshooting procedures are pre-
sented in an orderly fashion in this section to quickly
find the cause of the machine trouble and solution.

The troubleshooting section in this manual consists of
8 groups; Diagnosing Procedure, Dr. ZX, e-Wheel,
Component Layout, Troubleshooting A (base machine
diagnosis by using fault codes), Troubleshooting B
(base machine diagnosis starting with inspection of
abnormal operational status), Troubleshooting C
(monitor diagnosis) and Electrical System Inspection.

* Dr. ZX
This group contains the operating procedures for
Dr. ZX.

* e-Wheel
Refer to these procedures if any fault codes are
displayed when ICF (information controller) and
satellite communication controller are diagnosed
by using Dr. ZX. (ICF and satellite communication
controller self-diagnosing functions retain a re-
cord of the electrical signal system malfunction in
the form of fault codes. At the same time, as the
satellite communication controller sends informa-
tion onto CAN, the fault code of satellite commu-
nication controller can be checked by using ICF.)
This group contains as follows.
Download data from ICF and Upload
Various setting procedures when starting satellite
communication, when installing the satellite
communication controller and when replacing
ICF
Explanation for the satellite communication sys-
tem

* Component Layout
Refer to this group when required to check where
the components and inner parts are located.

* Troubleshooting A (base machine diagnosis by
using fault codes)
Refer to these procedures if any fault codes are
displayed when each controller of ICF (informa-
tion controller) is diagnosed by using Dr. ZX (or
the service mode of monitor).

IMPORTANT: Each controller self-diagnosing
function retains a record of the elec-
trical signal system malfunction in
the form of fault codes. At the same
time, as each controller sends in-
formation onto CAN, the fault code
of all controllers can be checked by
using ICF.)

ICF records the fault code of each
controller and the date when the
malfunction occurs.

* Troubleshooting B (base machine diagnosis
starting with inspection of abnormal operational
status)

Refer to these procedures when no fault codes
are displayed after diagnosing the machine with
Dr. ZX (or the service mode of monitor).

* Troubleshooting C (monitor diagnosis)
Refer to these procedures when gauges and/or
indicators are malfunctioning.

* Electrical System Inspection
Refer to this group when required to obtain pre-
cautions and/or information for the electrical sys-
tem inspection.
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TROUBLESHOOTING / Diagnosing Procedure
DIAGNOSING PROCEDURE

These six basic steps are essential for efficient
troubleshooting:

1. Study the System
Study the machine’s technical manuals. Know the
system and how it works, and what the
construction, functions and specifications of the
system components are.

2. Ask the operator
Before inspecting, get the full story of
malfunctions from the operator below.

T4GB-05-01-001

(a) How is the machine being used? (Find out if
the machine is being operated correctly) 7

(b) When was the trouble noticed, and what
types of work the machine doing at that
time?

(c) What are the details of the trouble? Is the
trouble getting worse, or did it appear
suddenly for the first time?

(d) Did the machine have any other troubles
previously? If so, which parts were repaired
before?

3. Inspect the machine
Before starting the troubleshooting procedure,
check the machine’s daily maintenance points, as
shown in the operator's manual.

T4GB-05-01-002

Also, check the electrical system, including the
batteries, as troubles in the electrical system
such as low battery voltage, loose connections
and blown fuses will result in malfunction of the
controllers, causing total operational failure of the
machine.

If troubleshooting is started without checking for
blown fuses, a wrong diagnosis may result,
wasting time. Check for blown fuses before
troubleshooting. Even if a fuse looks normal by
visual inspection, a fine crack is difficult to find.
Always use a tester when checking the fuses.

T4GB-05-01-003
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TROUBLESHOOTING / Diagnosing Procedure

4. Operate the machine yourself
Try to identify the trouble by operating the
machine yourself.
If the trouble cannot be confirmed (this states
are repeated that the trouble is resolved later
altough the trouble sometimes occurs), stop the
engine and obtain further details of the
malfunction from the operator.
Also, check for any incomplete connections of
the wire harnesses correponding to the trouble.

@ NOTE: It should take time to required to find the
malfunction according to the trouble during
the troubleshooting. The malfunction may
occur due to up and down of hydraulic
temperature, weather and under the
special condition including expansion by
heat and shorted harness by moisture. The
informations of weather when the
mulfunction occurs, time from the engine
start to the trouble occurrence are also
important.
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TROUBLESHOOTING / Diagnosing Procedure

5. Perform troubleshooting

A CAUTION: Do not disconnect harnesses or
hydraulic lines while the engine is running.
The machine may malfunction or pressurized
oil may spout, possibly resulting in personal
injury. Stop the engine before disconnecting
harnesses or hydraulic lines.

Perform diagnosis by connecting Dr. ZX to the
machine or by using the service mode of monitor.
In case any fault code has been displayed by di-
agnosis by using Dr. ZX or the service mode of
monitor, check the cause of the trouble by refer-
ring to Troubleshooting A in this section. In case
any fault code has been displayed by diagnosis
by using Dr. ZX or the service mode of monitor,
write the fault code. Delete the fault code once
and retry self-diagnosis again. If the fault code is
displayed again, check the cause of the trouble
by referring to Troubleshooting A in this section.
After the machine trouble has been corrected, the
fault code (displayed by the service mode of
monitor) will be deleted. Therefore, in case prob-
lems which are not easily re-predicable are en-
countered (this states are repeated that the
trouble is resolved later altough the troubole
sometimes occurs), check the fault code by using
Dr. ZX.

T4GB-05-01-004

@ NOTE: As for teach controller, the fault code and T4GB.05.01.005
date when the trouble occurred, which are
recorded by ICF, are effective in order to
resolve the problem which are not easily

re-predicable. (Refer to e-Wheel in this
section.)
N\ )

In case the fault code is not displayed, check
operating condition of each component by refer-
ring to Troubleshooting B in this section and by
using Dr.ZX or the service mode of monitor.

T4GB-05-01-006

T5-1-4



TROUBLESHOOTING / Diagnosing Procedure

Note that the fault codes displayed do not
necessarily indicate machine trouble. The
controller stores even temporary electrical
malfunctions, such as a drop in battery output
voltage or disconnections of the switches,
sensors, etc., for inspections.

For this reason, the “RETRIAL” is required to
erase the accumulated fault codes from the
controller memory and to confirm if any fault
codes are indicated after the “RETRIAL”.

. Trace possible causes

Before reaching a conclusion, check the most
likely causes again. Try to identify the actual
cause of the trouble.

Based on your conclusion, make a plan for
appropriate  repairs to avoid consequent
malfunctions.
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HOW TO OPERATE SERVICE MODE OF
MONITOR

In case the engine starts in normal, the monitor is
started in normal mode and only the items, which can
be displayed in normal mode, are displayed on the
liquid crystal display (LCD). (Refer to the next page.)

When the monitor is started in service mode accord-
ing to the following procedures, the items which can
be displayed in normal mode, the fault code and one
part of monitor items can be displayed. (Refer to the
next page.)

How to Start Monitor in Service Mode

1. Push the monitor display selector (up) and
(down) in the monitor at the same time and the
key switch is turned ON.

@ NOTE: The engine can start in normal.

Liquid Crystal
Display (LCD)

How to Used Monitor in Service Mode
1. Whenever pushing the monitor display selector
(up) in the monitor, the display in information dis-
play is changed.

@ NOTE: The fault code is indicated in the display
order 11. All fault codes can be indicated.
In case more than one fault code is indi-
cated, they will be displayed with an inter-
val of 1 second in order. After the machine
malfunction has been repaired, the fault
codes are automatically deleted. Accord-
ingly, if any trouble, which is not reproduci-
ble, is encountered (this states are
repeated that the trouble is resolved later
altough the troubole sometimes occurs), it
is recommended to use Dr. ZX in order to
check the fault code history.

Information
Display

[F
n 5

@ HOLD

MPH km/h

6] B 8 AVE-ODO ERROR J
B Ol S mn T mmie i

Monitor Display
Selector (Down)

Monitor Display
Selector (Up)

T4GB-01-02-001

Mode Selection
Switch
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TROUBLESHOOTING / Diagnosing Procedure

DISPLAY LIST OF MONITOR SERVICE MODE

Display

Order Description Monitored Result Unit Remark

1 Model 000000 - Service Mode

2 Clock (24 hour) 00:00 hh:mm Normal Mode

3 Hour Meter 00000.0h hour Normal Mode

4 Fuel Consumption | OO0OOCO0O.0O L/h Normal Mode
Amount

4-1 Average Fuel Consump- [ OO0O0OO0.O L/h Normal Mode (Displayed
tion Amount when pushing the monitor

display selector (down) with
“4” displayed, Re-set when
pushing the mode selection
switch)

5 Other Information InFo - Normal Mode

5-1 Remainder Time when 00000.0 hour Normal Mode (Displayed
Hydraulic Oil can be when pushing the monitor
used display selector down) with

“5” displayed)

5-2 Remainder Time when 00000.0 hour Normal Mode (Displayed
Hydraulic Oil Filter can when pushing the monitor
be used display selector (down) with

“5-1” displayed)

5-3 Remainder Time when 00000.0 hour Normal Mode (Displayed
Transmission Oil can be when pushing the monitor
used display selector (down) with

“5-2” displayed)

5-4 Remainder Time when 00000.0 hour Normal Mode (Displayed
Transmission Oil Filter when pushing the monitor
can be used display selector (down) with

“5-3” displayed)

5-5 Remainder Time when 00000.0 hour Normal Mode (Displayed

Engine Oil can be used when pushing the monitor
display selector (down) with
“5-4” displayed)

5-6 Remainder Time when 00000.0 hour Normal Mode (Displayed
Engine Oil Filter can be when pushing the monitor
used display selector (down) with

“5-5” displayed)

5-7 Remainder Time when 00000.0 hour Normal Mode (Displayed

Fuel Filter can be used when pushing the monitor
display selector (down) with
“5-6” displayed)

6 Odometer 000000 km or mile Service Mode (“Mile” is dis-
played when pushing the
mode selection switch.)

7 Engine Speed 00000 min”’ Service Mode

8 Coolant Temperature 00000 °C Service Mode

9 Transmission Oil Tem- | OOOOQO °C Service Mode
perature

10 Hydraulic Oil Tempera- 00000 °C Service Mode
ture

11 Fault Code 000000 ERROR Service Mode

T5-1-7
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(Blank)
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TROUBLESHOOTING / Dr. ZX

OUTLINE

Dr. ZX is used for diagnosis of electrical system
including MC (main controller), ECM1, 2 (engine
control module1, 2), ICF (information controller) and
monitor unit.

Dr. ZX is connected to ICF and failure of each
controller and each sensor is displayed as a fault code.
(Self-Diagnostic Result)

Dr. zX displays the input status of sensors and
switches connected to each controller and the output
status to actuator including solenoid valve from
controller with the machine operated in real time.
(Controller Diagnosis)
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TROUBLESHOOTING / Dr. ZX

Operation

1. Connect Palm (Dr. ZX) to the diagnosing Fuse Box
connector in the cab by using the Hot Sync cable
and connecting harness.
Turn the key switch ON or start the engine.
When turning Palm ON, the following screen is
displayed on the display of Palm.
1-1. Initial Screen

Select Dr. ZX icon.

w N

1-2. Password Setup Screen (When the password
has unset)
Set the password.

1-3. Service Software Selection Screen
Select ZX-3 Mid.

T4GB-05-01-007

1-4. Function Selection Screen

Self-Diagnostic Result
Select Controller -
4. Select Self-Diagnostic Result and operate " Palm
according to the instruction under display screen. 00®@oo0 (Dr. ZX)
O %
o 3

> Hot Sync Cable

A

> Download
Cable for
Portable
Communication

T1V1-05-07-002
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TROUBLESHOOTING / Dr. ZX

Initial Screen

*—I

Communication
Error

* Check Communication Harness
* Check Fuse

When the password has unset

Password Setup Screen

When the password

has set

Service Software |-t
Selection Screen

Re-Input

Select ZX-3 Mid

Self-Diagnostic
Result Function

Self-Diagnostic

]

Select Controller

|

Retry B

]

Self-Diagnostic
Result

Select
Function

Result of Eachw
Controller -

Password setting
Please set the execution password

New Password

Input Password

Input the former
password (6 characters
or more).

Next time, input the
same password in order
to check and push OK.

T1V7-05-03-165

Select Controller

Main Engine ICF Monitor

Controller Controller Controller Controller
Main Menu Main Menu Main Menu Main Menu
* Monitor Display * Monitor Display * Information ~ C/U| | * Monitoring
* Setup EiSP- Regogrt Various Setup * Various Setup
Disp. Record assword Lhange * Data Download Password Change
Password Change * Save Data Check
Op. Manual. Password Change
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TROUBLESHOOTING / Dr. ZX

Self-Diagnostic Result

The self-diagnostic result of each controller is
displayed.
After starting Dr. ZX, push Self-Diagnostic Result.

SelectFunction Select Function

Main C/U NoFault

(+) selectController — | I Engine C/U .

Monitor Unit NoFault

4
Information C/U

ESC ESC

Self-Diagnostic Results Communicating

Function Selection Screen ., c 02 004 T1V7-05-03-008 T4GB-05-02-052

Controller Self- Diagnosis Screen

& NOTE: Main C/U: MC
Engine C/U: ECM1, 2
Monitor Unit: Monitor Unit

Information C/U: ICF

@ NOTE: Self-diagnosis of ICF controller is done on
the next page.
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TROUBLESHOOTING / Dr. ZX

Self-Diagnosis

Push Fault of ICF Controller. In

After starting Dr. ZX, push case of no faulty, No Fault is
Self-Diagnostic Result. displayed.

SelectFunction Select Function

. . Main C/U NoFault
"elf—Dlagnostlc Results Communicating
To the

Engine C/U Fault
SelectControlIer —_— > naine Iowi’

Monitor Unit NoFault

Information C/U({ Fault .

ESC ESC

T1V7-05-03-001 T1V7-05-03-008

T4GB-05-02-052
Function Selection Screen Controller Self- Diagnosis Screen

By changing the page, the forward or

By changing the page, the backward controller is displayed.

Push Details, and Details of the forward or backward fault pysh Retry B and return to
fault code and Corrective Action code is displayed. Controller Self-Diagnosis Screen
are displayed. after executing Retry B.
Push ESC and Retry B Screen is Push ESC and Retry B Screen is Push ESC and return to Controller
displayed. displayed. Self-Diagnosis Screen directly.
Information C/U Failure Code 14000 - 2
Problem was detected. Trouble Details: o Retry B
_» CAN Communication _> Do you want to escape? ‘
14000 14001 Error
2~ A
ESC Corrective Action: ESC
1)Retry B ‘
N 2)Check Harness \S

((Details ) ESC ESC Retry B ESC
T1V7-05-03-003 / T1V7-05-03-005 T1V7-05-03-007

Fault Code Screen 7 Retry B Screen
If the message of Details is
long, push the arrow and
change the screen.

Select Function

Main C/U NoFault

——»| Retry B —P crginecu

A
Monitor Unit NoFault
ESC >
Information C/U
ESC

T4GB-05-02-052
Controller Self- Diagnosis Screen
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TROUBLESHOOTING / Dr. ZX

SELECT CONTROLLER

Select the failure-diagnosis controller.
After starting Dr. ZX, push Select Controller.

SelectFunction Select failure-diagnosis
controller

Self-Diagnostic Results Main C/U
SelectControlIer — Engine C/U A
Monitor Unit <
Information C/U

ESC ESC
T1V7-05-03-001 T4GB-05-02-053
Function Selection Screen Controller Selection Screen
& NOTE: Main C/U- MC
Engine C/U: ECM1, 2
Monitor Unit: Monitor Unit

Information C/U: ICF
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TROUBLESHOOTING / Dr. ZX

MAIN CONTROLLER
Main Menu
* Monitor Display
Displays the control signals of MC and the input
signals from each switch and sensor.
* Setup
Adjusts target engine idling speed, engine
warming-up speed and so on.

Recorded Data
Displays data recorded in MC by one day by using Dr.
ZX.

Password Change
Changes the password input when setting.

Title Screen

Password

Password
Change

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

(DipRecord)-

start ] [ Back )

'

Return to Controller
Selection Screen.

T1V7-05-03-011

Disp. Record

+ Main Menu Screen

SelectFunction

Monitor Display

r- Setup

Special Function

ESC

T1V7-05-03-012

’[ Monitor Display ]

This function is not

available.

)
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TROUBLESHOOTING / Dr. ZX

MAIN MENU MONITOR DISPLAY

Dr. ZX displays the input signals from switches and
sensors and the control signals from MC.

MC List of Monitor Item

Item Data Unit
Required Engine Speed Control instruction value of engine speed to ECM1, 2 min”
Hydraulic Fan Target Speed Control instruction value to fan flow rate control valve min”
Actual Engine Speed Detected valve of torque converter input speed sensor min”
Torque Converter Output Speed | Detected valve of torque converter output speed sensor min”
Medium Gear Speed Detected valve of transmission medium shaft sensor min”
Transmission Output speed Detected valve of travel speed sensor min”
Engine Speed Deviation Difference between required engine speed and actual engine | min™
speed
Torque Converter Speed Ratio Ratio of the detected value of torque converter output rotation | No unit
sensor in that of torque converter input rotation sensor
Travel Speed Value converted the detected value of travel speed sensor into | Km/h
speed per hour
Pump Pressure Detected value to main pump delivery pressure sensor MPa
Pump Displacement Proportional | Control instruction value to pump displacement proportional so- | MPa
Valve Output lenoid valve
Hydraulic Drive Fan Proportional | Control instruction value to hydraulic drive fan flow rate control | mA
Valve solenoid valve
Ride Control Proportional Valve | Control instruction value to ride control solenoid valve MPa
Output (Optional)
Pump Displacement Proportional | Feedback value from pump displacement proportional solenoid | mA
Valve FB valve
Hydraulic Drive Fan Proportional | Feedback value from hydraulic drive fan flow rate control sole- | mA
Valve FB noid valve
Ride Control Proportional Valve | Feedback value from ride control solenoid valve mA
Output FB (Optional)
Accelerator Pedal Output value of accelerator pedal \
Parking Brake Pressure Detected value of parking brake pressure sensor MPa
Pedal Brake Pressure (Low) Detected value of service brake pressure sensor MPa
Lift Cylinder Bottom Pressure | Detected value of lift arm cylinder bottom pressure sensor MPa
(Optional)
Lift Cylinder Rod Pressure (Op- | Detected value of lift arm cylinder rod pressure sensor MPa
tional)
Implement Pressure Detected value of implement pressure sensor MPa
Boom Angle (Optional) Output valve of lift arm angle sensor V
Key Switch Key ON signal from key switch to each controller ON OFF
Ride Control Switch (Optional) Continuity status in ride control switch ON OFF
A/C Clutch SW Continuity status in air conditioner switch ON OFF
Fan Reversing SW Continuity status in hydraulic drive fan reversing switch ON OFF
FNR SW Selected status of forward/reverse lever NFREmrN
Speed Gear SW Selected status of shift switch 1234
Implement FNR SW Selected status of forward/reverse switch NFRErmrN
Implement FNR Selector SW Continuity status in forward/reverse selector switch ON OFF
USS SW Continuity status in up-shift switch ON OFF
DSS SW Continuity status in down-shift switch ON OFF
Speed Gear Hold SW Continuity status in hold switch ON OFF
Selected Speed Gear Selected speed gear R4 R3 R2 R1 N
F1F2F3F4
Actual Speed Gear Actual speed gear R4 R3 R2 R1 N
F1F2F3F4
Boom Height Kickout SW (Op- | Continuity status in lift arm auto leveler switch (raise) ON OFF
tional)
Boom Height Kickout Setup SW | Continuity status in lift arm auto leveler switch (raise) set switch ON OFF
(Optional)
Ground Stop SW (Optional) Continuity status in lift arm auto leveler switch (lower) ON OFF
Ground Stop Setup SW (Op- | Continuity status in lift arm auto leveler switch (lower) set switch ON OFF
tional)

T5-2-8



TROUBLESHOOTING / Dr. ZX

ltem Data Unit
Pump Torque Selection Selection status of work mode selection switch LD/Cry Normal
Power
Hold Mode Enabled/disabled status of hold mode ON OFF
Option FNR Mode Enabled/disabled status of forward/reverse switch use mode Acr NotAct
Auto/Manual Selection Selected status (auto/manual) of travel mode selector switch Manual Auto
Auto Gear Shifting Mode Selected status (gear shifting timing) of travel mode selector | Low Normal High
switch
Clutch Cut-Off Switch Selected status (ON/OFF) of clutch cut-off position switch ON OFF
Clutch Cut-Off Mode Selected status (clutch cut-off position) of clutch cut-off position | Low Medium High
switch
T/M Clutch Forward Proportional | Instruction value of forward proportional solenoid valve output mA
Valve Output
T/M Clutch Reverse Proportional | Instruction value of reverse proportional solenoid valve output mA
Valve Output
T/M Clutch First Gear Propor- | Instruction value of first gear proportional solenoid valve output mA
tional Valve Output
T/M Clutch Second Gear Propor- | Instruction value of second gear proportional solenoid valve out- | mA
tional Valve Output put
T/M Clutch Third Gear Propor- | Instruction value of third gear proportional solenoid valve output mA
tional Valve Output
T/M Clutch Fourth Gear Propor- | Instruction value of fourth gear proportional solenoid valve output | mA
tional Valve Output
T/M Clutch Forward Proportional | Feedback value of forward proportional solenoid valve output mA
Valve FB
T/M Clutch Reverse Proportional | Feedback value of reverse proportional solenoid valve output mA
Valve FB
T/M Clutch First Gear Propor- | Feedback value of first gear proportional solenoid valve output mA
tional Valve FB
T/M Clutch Second Gear Propor- | Feedback value of second gear proportional solenoid valve out- | mA
tional Valve FB put
T/M Clutch Third Gear Propor- | Feedback value of third gear proportional solenoid valve output mA
tional Valve FB
T/M Clutch Fourth Gear Propor- | Feedback value of fourth gear proportional solenoid valve output | mA
tional Valve FB
Hydraulic Drive Fan Reversing | Instruction signal to hydraulic drive fan reversing solenoid valve ON OFF
Valve
Implement FNR Operating Light | Continuity status to enabled indicator in forward/reverse switch ON OFF
Back Alarm Excited condition of reverse relay in MC ON OFF
Boom Height Kickout (Optional) | Excited Status of solenoid valve at lift arm raise side in pilot valve | ON OFF
Ground Stop System (Optional) Excited Status of solenoid valve at lift arm lower side in pilot | ON OFF
valve
Neutral Signal Forward/reverse neutral signal status ON OFF
Parking brake Light Excited status of parking brake relay 1 and continuity status to | ON OFF
parking brake indicator
T/M Warning Light Continuity status to transmission warning indicator ON OFF
Ambient Temperature Detected value of ambient temperature sensor °C
Hydraulic Oil Temperature Detected value of hydraulic oil temperature sensor °C
AEB Status (Main Code) Transmission learning process status code Normal Other
AEB Status (Sub Code) Transmission learning failure position code Enabled Learning
Other
Learning Step Learning detail position of transmission learning process status |1 2 3
each code
Learning Warning Step Learning failure detail position of transmission learning failure |1 2 3
position code
Learning Warning Crash Crash grounds of transmission learning Ky Eng Pbrk Spd
FNR
Angle Sensor Learning Status Lift arm angle sensor learning status Not Learn
Finish Failure
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TROUBLESHOOTING / Dr.

ZX

Monitor Display

After starting Dr. ZX, push Select

Controller. Push Main C/U. Push OK.
SelectFunction Select failure-diagnosis
controller Model: XXXXXX
. . _ To th
Self-Diagnostic Results .Mialn Cc/J ControllerVer: XXXX ower
i SelectController Engine C/U A _
Is it correct?
Monitor Unit -
Information C/U
ESC ESC ESC
T1V7-05-03-001 T4GB-05-02-053 T4GB-05-02-004
Function Selection Screen Controller Selection Screen Main Controller Screen
Push Start. Push Monitor Display.
SelectFunction Enter Model and Serial No.
Monitor Display Model o
Dr.ZX ServiceSoft Ex.Product No.(4HAP000001) |To the
(C) Hitachi Construction Special Function Model(04HA) lower
Machinery Co., Itd _’ _’
Setup Serial No.»
Ex.Product No.(4HAP000001)
Disp.Record S/N(000001)
( Start ) Back ESC ESC
— —
T1V7-05-03-011 T1V7-05-03-012 T4GB-05-02-070
Title Screen Main Menu Screen Enter Model and Serial No. Screen

Input the model code and serial
No. and push OK. If this procedure
is not done, monitor data cannot
recorded. Push ESC and return to
Main Menu Screen.

Push the item for Monitor Display
and push OK. Refer to T5-2-8, 9 as
for the monitor item. Push ESC
and return to Main Menu Screen.

Push Hold and the monitor are
stopped temporarily. When the monitor
is started again, push Hold again.
Push ESC and return to Display Iltem
Selection Screen.

Enter Model and Serial No.

Model

Ex.Product No.(04HAP00001)
Model(04HA)

Serial No.: 000001

Ex.Product No.(04HAP00001)
S/N(000001)

ESC

Select item

equested Engine
Speed

arget Hyd. Fan
S

peed

ctual Engine

Speed

ngine Speed

Deviation
(start]  [Clear)

PAN

(Esc)

Req.Eng 700 min-1
Fan Speed 500 min-1
Actual Speed 700 min-1

| I

EngSpeedDeviat 0 min-1

[HOLD)]

{Record) (ESc )

~——

T4GB-05-02-071

Enter Model and Serial No. Screen

T4GB-05-02-007
Display Item Selection Screen

T4GB-05-02-008
Monitor Screen

To the next page

T5-2-10



TROUBLESHOOTING / Dr. ZX

Push Record.

Push Rec. No. and the recording
screen for Rec. No. is made.

Req.Eng 700

I

Fan Speed 500

]

Actual Speed 700

| I

EngSpeedDeviat 0

N

[HOLD)]

min-1

min-1

min-1

min-1

(Record] (ESc )

Monitor data

"Now Recording"

T4GB-05-02-008

Monitor Screen

If Rec. No. has already been
recorded and push Over Write,
data is overwritten. Push ESC and
return to Main Menu Screen.

Rec. No.: 1
Data: 2003/01/12 04:01:52

Model: 04HA
Serial No.: 000001
(1)Req.Eng (2)Fan Speed

(3)Actual Speed (4)Eng.Speed

ESC

T4GB-05-02-072

Recording Screen

Input weather and person’s name

in change and push OK.

Rec. No.: 2
Data: 2003/01/12 04:08:32

Model: 04HA
Serial No.: 000001
(1)Req.Eng (2)Fan Speed

(3)Actual Speed (4)Eng.Speed

’ Serial .No.:

T4GB-05-02-074

Recording Screen (Comment
Input)

Select Write Data-Bank

(1] [2] [3] [4] [5] [6] [7] [8]
(o] [10] [11] [12] [13] [14] [15] [16]

ESC

T1V7-05-03-096

Select Write Data-Bank Screen

If Rec. No. has not been recorded
yet and push Write, data is written
to the recording screen. Push ESC
and return to Main Menu Screen.

Push Comment.
Push ESC and return to Main
Menu Screen.

Rec. No.: 2
Data: 2003/01/12 04:08:32

Rec. No.: 2
Data: 2003/01/12 04:08:32

Model: 04HA
Serial No.: 000001
(1)Req.Eng (2)Fan Speed

(3)Actual Speed (4)Eng.Speed

T1V7-05-03-100
Recording Screen
Push Re-lnput and return to
Recording  Screen  (Comment
Input).
Push OK and the recording screen Push ESC and return to Monitor
(making) is finished. Screen.
Rec. No.: 2 Rec. No.: 2
Data: 2003/01/12 04:08:32 Data: 2003/01/12 04:08:32
fine o, fine Mr.Umino
Mrumino . .
Model: 04HA Model: 04HA
000001 ’ Serial No.: 000001
(1)Req.Eng (2)Fan Speed (1)Req.Eng (2)Fan Speed
(3)Actual Speed (4)Eng.Speed (3)Actual Speed (4)Eng.Speed
Re-Input ESC

T4GB-05-02-075

To the
lower

T1V7-05-03-097

To the
lower

T4GB-05-02-073

T4GB-05-02-076
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SETTING

Target engine idling speed, engine warming-up speed

and so on can be adjusted.

MC List of Parameter Change ltem

ltem Unit Data
Request Speed 1 Calibration min”’ Adjustment of engine idling speed
Warning Up Speed Calibration min”’ Adjustment of engine warming-up speed
Warming Up Control Deactivation ON. OFF Selection (enable/ disable) of engine warming-up control
Flag ’
Set Torque Calibration N-m Adjustment of main pump target torque
MC List of Adjustment Data

Adjustment ; Adjustment Value

Data Minimum Unit Adjustable Range When Delivering Remark
Request Speed 1 Calibration 1 min”’ 0 to 200 0 min”
Warning Up Speed Calibration 1 min”’ -200 to 200 0 min”
\é\I/:;mmg Up Control Deactivation ) ON or OFF ON
Set Torque Calibration 3 N:‘m -45 to 45 O N‘m

T5-2-12
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Setting
* Parameter Change

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

D electController

ESC

T1V7-05-03-001
Function Selection Screen

Push Start.

Push Main C/U.

Push OK.

Select failure-diagnosis
controller

ain C/U
Engine C/U

A
Monitor Unit -
Information C/U

ESC

Model: XXXXXX

ControllerVer: XXXX

Is it correct?

ESC

€3,

To the
lower

T4GB-05-02-053

Controller Selection Screen

Push Setup.

Main Controller Screen

T4GB-05-02-004

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

Disp.Record

( Start ) Back

™

SelectFunction

Monitor Display
Special Function
Setup

Boot up Service Program

To the
lower

T1V7-05-03-011
Title Screen

Input the password and push OK.
Push Cancel and return to Main
Menu Screen.

Input password

Password:

Cance
T1V7-05-03-022

Setup Password Input Screen

ESC
T1V7-05-03-012 T1V7-05-03-016
Main Menu Screen
Push Parameter Change. Refer to T5-2-12 as for the item of
Push ESC and return to Main Parameter Change. Push Engine
Menu Screen. Control.
Select Function Select item
(+)Parameter Change .E}nglne Control
Pump Control To the

ESC

Fan Control
T/M Control

ESC

Next Page

—

T4GB-05-02-014

Setup Item Selection Screen

Parameter Change Selection
Screen

T4GB-05-02-015
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Parameter Input
Example: Engine
Correction

Input Value = Normal Value

Push Request Speed | Calibration..

Control Target

Select item

equest Speed |
Calibration

Warming Up Speed
Calibration

Warming Up Ctrl
Deactivation Flag

ESC

T4GB-05-02-016

Parameter Change Selection
Screen

Push ESC and return to Parameter
Change Selection Screen.

Data has canged

ESC

T1V7-05-03-107

Speed |

Input the value and push Exec.
Push ESC and return to Parameter
Change Selection Screen.

Check Adjustment and push Exec.
Push ESC and return to Parameter
Change Selection Screen.

Requested Speed |

Calibration

Adjustable range

0 ~200min-1

Initial 0 min-1
Current 0 min-1
Adjustment : 10 min-1

Execution ESC

*Adjust Data Confirm*
Adjust Data Name:
Requested Speed |
Calibration
Current
Adjustment

0 min-1

Execute ESC

T4GB-05-02-017

Parameter Input Screen

To the
lower

+10  min-1 [=—pp>

T4GB-05-02-018
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Input Value = Current Value

Push Request Speed | Calibration.

Select item

| Request Speed |

Calibration
Warming Up Speed
Calibration

ESC

T4GB-05-02-016

Parameter Change Selection
Screen

Push ESC and return to Parameter
Change Selection Screen.

Data has canged

ESC

T1V7-05-03-107

Input the value and push Exec.
Push ESC and return to Parameter
Change Selection Screen.

Push Exec. Push ESC and return
to Parameter Change Selection

Screen.

Requested Speed |
Calibration
Adjustable range

0 ~200min-1

i Initial 0 min-1
Warmlng Up Citrl ' |
Deactivation Flag Current 0 min-1 =P

Adjustment : 0 min-1

Execution ESC

Adjustment is same as curren

t value.ls it correct?

Current: 0
Adjustment: 0

min-1
min-1

ESC

To the
lower

T4GB-05-02-019
Parameter Input Screen

T1V7-05-03-108
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Input Value > Maximum Value
(Input Value < Minimum Value)

Push Re-Input and return to
Parameter Input Screen. Push Max
Input the value and push Exec.

and the maximum value is input.
Push ESC and return to Parameter Push ESC and return to Parameter
Change Selection Screen. Change Selection Screen.

Push Request Speed | Calibration.

Select item Requested Speed | An approximate deviation
()equest Speed | Ce_llibration is unaccep table. o
Calibration AdJustabIe_ range Input maximum deviation
Warming Up Speed 0 ~200min-1 or Re-input in the range |T0 he
Calibration ower
(5)Warming Up Gt —P intial 0 min-1 P> —
Deactivation Flag Current 0 min-1 Maximum: 200 min-1
Adjustment : 300 min-1

ESC ESC (Re-Input) (Max) (ESC)

T4GB-05-02-016 T4GB-05-02-020 T4GB-05-02-021
Parameter Change Selection Parameter Input Screen
Screen

Push ESC and return to Parameter
Change Selection Screen.

Data has canged

ESC

T1V7-05-03-107
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When the input value cannot be divided
Example: Pump Control Set Torque Calibration

Push Re-Input and return to
Parameter Input Screen. Push A or

Input the value and push Exec. B and the value of A or B is input.
) ) Push ESC and return to Parameter Push ESC and return to Parameter
Push Set Torque Calibration. Change Selection Screen. Change Selection Screen.
Select item Set Torque An approximate deviation
Set Torque Calibration is unaccep table.
Calibration Adjustable range Re-input in the range
-45.0 ~45.0 N-m or select approximae To the
Deviation A or B. lower
_’ Initial 0.0 N-m _’
Current 0.0 N-m Approximate Deviation
(A) +12.0 N-m
Adjustment: 13 min-1 (B) +15.0 N'-m
T4GB-05-02-022 T4GB-05-02-023 T4GB-05-02-024
Parameter Change Selection Parameter Input Screen
Screen

Push ESC and return to Parameter
Change Selection Screen.

Data has canged

ESC

T1V7-05-03-107
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Status Selection

Example: Engine Control Warming Up Control

Deactivation Flag

Push Warming Up Ctrl
Deactivation Flag.

Select item

Request Speed |

Calibration

arming Up Speed

Calibration

Warming Up Ctrl
Deactivation Flag

ESC

T4GB-05-02-016

Parameter Change Selection
Screen

Push ESC and return to Parameter
Change Selection Screen.

Data has canged

ESC

T1V7-05-03-107

Push OFF and push Exec. Push
ESC and return to Parameter
Change Selection Screen.

Check contents and push Exec.
Push ESC and return to Parameter

Change Selection Screen.

Warning Up Ctrl
Deactivation Flag

Status:

*Adjust Data Confirm*
Adjust Data Name:
Warning Up Ctrl

Deactivation Flag
Current
Adjustment OFF

ESC

To the
lower

T4GB-05-02-025

Status Selection Screen

T4GB-05-02-026
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Recorded Data Display

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

"SelectControlIer

ESC

Push Main C/U.

Push OK.

Select failure-diagnosis
controller

Main Cc/J

Engine C/U A
Monitor Unit -
Information C/U

ESC

T1V7-05-03-001

Function Selection Screen

Push Start to record.

Model: XXXXXX

ControllerVer: XXXX

Is it correct?

(oK) ESC

To the
lower

T4GB-05-02-053

Controller Selection Screen

Push and select No. Push
Regeneration and the recorded

data are regenerated.Push DEL
and data of selected No. is

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

Disp.Record

Csen )

lect Data No.
2003/01/12 04:03:49

T1V7-05-03-011

Title Screen

Main Controller Screen

T4GB-05-02-004

Push Hold and the monitor are

stopped temporarily.

Push Hold

again and restart regeneration.
Push ESC and Recorded Data

Selection Screen is displayed.

\{’Exeoute ) (DEL) (Esc)

T1V7-05-03-124

Recorded Data Selection Screen

Req.Eng 700 min-1
Fan Speed 500 min-1
Actual Speed 700 min-1

I
EngSpeedDeviat 0 min-1
[HoLD| ((EscC )

Recorded Data Regeneration
Screen

T4GB-05-02-027
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PASSWORD CHANGE

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

i SelectController

ESC

X . T1V7-05-03-001
Function Selection Screen

Push Password.

(Gassnord

S~S~————

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

Disp.Record

( stat ] ([ Back )

T1V7-05-03-011

Title Screen

Input the new password again and
push OK.

Input new password

New Password: ** %% %%

Re-Input

T1V7-05-03-169

Push Main C/U.

Push OK.

Select failure-diagnosis
controller

Main C/U
Engine C/U

A
Monitor Unit -
Information C/U

ESC

Model: XXXXXX

ControllerVer: XXXX
Is it correct?
[ OK ) ESC

. T4GB-05-02-053
Controller Selection Screen

Input the registered password and
push OK.

N —

Main Controller Screen

Input the new password and push
OK.

Input password

Password:

Input new password

New Password:

Re-Input

To the
lower

T4GB-05-02-004

To the
lower

T1V7-05-03-126
Push OK and return to Title
Screen.
Password has set
T1V7-05-03-128

T1V7-05-03-127
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ENGINE CONTROLLER

Main Menu Title Screen

* Monitor Display Password
Dr. ZX displays the input signals from sensors and :J
the control signals of ECM1, 2.

Dr. ZX Service Soft
(C) Hitachi Construction
Machinery Co., ltd

Disp. Record

Password ( Start ] [ Back ]
The password can be changed.

* Recorded Data Display
Data recorded in ECM1, 2 is displayed by one day
by using Dr. ZX.

Y

Y Return to Controller

Password Selection Screen.
Y

Recorded
Data Display

Y
Main Menu Screen

Select Function

Monitor Display

ESC

Y

Monitor
Display

T1V7-05-03-079
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MONITOR DISPLAY

ECM List of Monitor Item

Item ;
Selecting Monitoring Unit Data
Engine Torque Engine Torque % Input signal from ECM2
Actual Engine Speed |Actual Engine min-! Input signal from crank shaft angle sensor and TDC
(Engine Speed) Speed sensor
Target Engine Speed Target  Engine min™ Input signal from accelerator pedal
Speed
Coolant Temperature | Coolant
(Engine Coolant | Temperature °C Input signal from coolant temperature sensor
Temperature) (E)
Fuel Temperature Fuel o ;
C Input signal from fuel temperature sensor
Temperature
Engine Oil Temperature | Engine Oil °C Input signal from engine oil combination sensor
Temperature (temperature, pressure)
Engine Oil Level Eng Qil Level % Input signal from engine oil level sensor
Engine Oil Pressure Engine Oil ; . .
= kPa Input signal from engine oil pressure sensor
ressure
Fuel Flow Rate Fuel Flow L/h Input signal from ECM2
Instant . Fuel| Instant .FUE| Km/L Input signal from ECM2
Consumption Consumption
Average . Fuel | Average _Fuel Km/L Input signal from ECM2
Consumption Consumption
Boost Pressure Input signal from intake-air combination sensor
Boost Pressure kPa
(temperature, pressure)
Boost Temperature Boost oC Input signal from intake-air combination sensor
Temperature (temperature, pressure)
Total Amount of Fuel Use 'llz'cl:tjll Used L Input signal from ECM2
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Monitor Display

After starting Dr. ZX, push Select
Controller.

Push Engine C/U.

Push OK.

SelectFunction

Select failure-diagnosis
controller

Model: XXXXXX

Self-Diagnostic Results Main C/U ControllerVer:  XXXX
‘ SelectController ngine Cn A LOV\}:?
— P Is it correct? —
Monitor Unit -
Information C/U
ESC ESC (ok ) ESC
T1V7-05-03-001 T4GB-05-02-053 T4GB-05-02-004
Function Selection Screen Controller Selection Screen Engine Controller Screen
Push Start. Push Monitor Display.
SelectFunction Enter Model and Serial No.
Monitor Display Model
Dr.ZX ServiceSoft Ex Product No.(4HAP000001) |
(C) Hitachi Construction Model(04HA) IOOWef
Machinery Co., Itd —> _> ‘
Serial No.: .
Ex.Product No.(4HAP000001)
Disp.Record S/N(000001)
((stert_]) ESC ESC

T1V7-05-03-011
Title Screen

Input the model code and serial
No. and push OK. If this procedure
is not done, monitor data cannot
recorded. Push ESC and return to
Main Menu Screen.

T4GB-05-02-028
Main Menu Screen

Push the item for Monitor Display
and push OK. Refer to T5-2-22 as
for the monitor item.

Push ESC and return to Main
Menu Screen.

Enter Model and Serial No. Screen

Push Hold and the monitor are
stopped temporarily. When the
monitor is started again, push Hold
again. Push ESC and return to
Display Item Selection Screen.

Enter Model and Serial No.

Model  Q4HA .

Ex.Product No.(04HAP00001)
Model(04HA)

Serial No.: 000001

Ex.Product No.(04HAP00001)
S/N(000001)

ESC

Select item

T/C Out Speed
/M Out Speed

PN
‘Actual Engine Speed
(Engine Speed)

Selected Gear

(start)

v

[Clear)  (EsC)

T4GB-05-02-078

Enter Model and Serial No. Screen

—»

T/M Out Speed 0 min-1

BN ]

ActEng Speed 4500 min-1

(Record ] [HOLD| (EscC]

T4GB-05-02-077

Start
recoding.

To the
next page

T4GB-05-02-044
Display Item Selection Screen

Monitor Screen

T4GB-05-02-045
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Push Record.
T/M Out Speed 0 min-1

BN ]

ActEng Speed 4500 min-1

(@aoord ] JyroLo] (Esc)

T4GB-05-02-045

Monitor Screen

If Rec. No. has already been
recorded and push Over Write,
data is overwritten.

Push ESC and return to Main
Menu Screen.

Rec. No.: 1
Data: 2003/01/12 04:56:11

Model:
Serial No.:

04HA
000001

(1)Engine Torque (2)Act.Eng Speed
(3)Tar.Eng Speed (4)Glow Signal

Recording Screen

ESC

T4GB-05-02-079

Input weather and person’s name
in change and push OK.

(1)Engine Torque (2)Act.Eng Speed
(3)Tar.Eng Speed (2)Glow Signal

T4GB-05-02-081

Recording Screen (Comment
Input)

Push Rec. No. and the recording
screen for Rec. No. is made.

Monitor data

Now Recording

Select Write Data-Bank

(1] [2] [3] [4] [5] [6] [7] [8]
(o] [10] [11] [12] [13] [14] [15] [16]

To the
lower

—p

ESC

T1V7-05-03-134

If Rec. No. has not been recorded
yet and push Write, data is written
to the recording screen.

Push ESC and return to Main
Menu Screen.

T1V7-05-03-135
Select Write Data-Bank Screen

Push Comment.
Push ESC and return to Main
Menu Screen.

Rec. No.: 2
Data: 2003/01/12 04:56:11

Rec. No.: 2
Data: 2003/01/12 04:56:11

Model: 04HA o the
Serial No.. 000001 e

(1)Engine Torque (2)Act.Eng Speed
(3)Tar.Eng Speed (4)Glow Signal

T4GB-05-02-030 T4GB-05-02-080
Recording Screen
Push Re-Input and return to
Recording  Screen  (Comment
Input).

Push OK and the recording screen
(making) is finished.

Push ESC and return to Main
Menu Screen.

Rec. No.: 2 Rec. No.: 2

Data: 2003/01/12 04:56:11 Data: 2003/01/12 04:56:11

fine
................................................ Mruymino

Model: 04HA Model: 04HA

Serial No.: 000001 _> Serial No.: 000001 _>

(1)Engine Torque (2)Act.Eng Speed
(3)Tar.Eng Speed (4)Glow Signal

Rec. No.: 2
Data: 2003/01/12 04:56:11

Serial No.: 000001

(1)Engine Torque (2)Act.Eng Speed
(3)Tar.Eng Speed (2)Glow Signal

ESC

T4GB-05-02-082

T4GB-05-02-083
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RECORDED DATA DISPLAY

After starting Dr. ZX, push Select

Controller. Push Engine C/U.

Push OK.

SelectFunction Select failure-diagnosis

controller

Main C/U
SelectController —NEngine Cc/U A
Monitor Unit -
Information C/U

ESC ESC

Self-Diagnostic Results

Model: XXXXXX

ControllerVer: XXXX
To the

lower

Is it correct?

(ok ) ESC

T1V7-05-03-001 T4GB-05-02-053

Function Selection Screen Controller Selection Screen

Push and select No. Push
Regeneration and the recorded
data is regenerated. Push DEL and

data of selected No. is deleted.

Push ESC and return to Title

Push Disp. Record.

Screen.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction

Machinery Co., Itd —N

(sorecod)

(St )

T1V7-05-03-011 T1V7-05-03-124

Title Screen Recorded Data Selection Screen

T4GB-05-02-004
Engine Controller Screen

Push Hold and the monitor is
stopped temporarily

When the monitor is started again,
push Hold again.

Push ESC and return to Recored
Data Selection Screen.

T/M Out Speed 0 min-1

BN ]

ActEng Speed 4500 min-1

Recorded Data Regeneration
Screen

T4GB-05-02-051
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PASSWORD CHANGE

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

SelectControlIer

ESC

T1V7-05-03-001

Function Selection Screen

Push Password.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

N\

Disp.Record

( stat ] ([ Back )

T1V7-05-03-011

Title Screen

Input the new password again and
push OK.

Input new password

New Password: ***%%%

Re-Input

T1V7-05-03-169

Push Engine C/U.

Push OK.

Select failure-diagnosis
controller

Main C/U

> Engine Cc/iJ A

Monitor Unit -
Information C/U

ESC

Model: XXXXXX

ControllerVer: XXXX

. Is it correct?

ok ) ESC

T4GB-05-02-053

Controller Selection Screen

Input the registered password and
push OK.

Engine Controller Screen

Input the new password and push
OK.

Input password

Password:

Input new password

New Password:

To the
lower

T4GB-05-02-004

Re-Input ..

T1V7-05-03-126

Push OK and return to Title

Screen.

Password has set

T1V7-05-03-128

To the

lower
Cancel

T1V7-05-03-127
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ICF CONTROLLER

Main Menu Title Screen
* Information C/U Various Setup @J

Initialization of information C/U, setting of model,
serial No. and time, and initialization of control
data can be done. Dr. ZX Service Soft

* Data Download (C) Hitachi Construction

. . . . Machinery Co., ltd

Daily report data, frequency distribution data, total
operating hours, alarm and fault code, which are
recorded in ICF, can be downloaded to Dr. ZX.

* Save Data Check ( start )( Back )
Daily report data, frequency distribution data, total
operating hours, alarm and fault code, which are

saved in ICF, can be checked by using Dr. ZX. \i Y
@J Return to Controller
Password Selection Screen.

The password can be changed.

Y
Main Menu Screen

Select Function

@ Information C/U:
Various setup

@ Data Download

PAN

@ Save Data Check
A4

ESC

S {
_ | Infomation C/U
"| Various Setup

Data
Download

Save Data
Check

T1V7-05-03-166
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INFORMATION C/U VARIOUS SETUP

ICF List of Controller Data Setting Item

Item Range of Data
Information C/U: Initialize Initialize/ESC
Enter Model and Serial No. Model ASCII (4 characters) 0to 9, Ato Z

Serial No. 000000 to 999999
Enter Date and Time YY 2000 to 2100

Date MM 1t012

DD 1to 31
Time HH 0to 23
MM 0 to 59

Control Data: Initialize Initialize/ESC
Satellite Terminal: Initialize DEL/ESC
Satellite Terminal No. Confirmation 12 digits: 0t0 9, Ato Z
Communicating State Check ICF < = > Satellite | Connect Conn/UnConn

Terminal Comm. OK/NG

. . Power ON/OFF

Satellite Terminal Comm. Enable/Stop

Rod Aerial OK/NG

GPS Aerial OK/NG

Wave State ON/OFF

Un-Transmit Data Number 0~99

Last Transmitting Time

YYYY/MM/DD hh: mm: ss

Enter Satellite Comm.
Start/Stop

Start/Stop
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INFORMATION C/U: INITIALIZE

After starting Dr. ZX, push Select

Controller. Push Information C/U. Push OK.
SelectFunction Select failure-diagnosis
controller ICF
Self-Diagnostic Results Main C/U ControllerVer: XXXX

‘ SelectController Engine C/U P~ Satellite Terminal LOV\}:?
— P ControllerVer: XXXX —

Monitor Unit < Is it correct?

nformation C/U
ESC ESC ({ ok )) ESC

T1V7-05-03-001 . T4GB-05-02-053 T4GB-05-02-036
Function Selection Screen Controller Selection Screen ICF Controller Screen

Push Information C/U: Various
Push Start. Setup. Push Information C/U: Initialize.

nformation C/U: ‘) nformation C/U:

. ; Initialize
Dr.ZX ServiceSoft Various setup
(C) Hitachi Construction Data Download Enter Model and To the
Serial No. lower

Machinery Co., Itd —> A —> Enter Time AN

Save Data Check

~ A 4
Control Data:
Initialize
( start D ESC ESC
T1V7-05-03-025 T1V7-05-03-026 T1V7-05-03-027
Title Screen Main Menu Screen Information C/U: Various Setup
Screen
Push Init and the controller
operating data is initialied. Push
ESC and return to Information C/U: Push OK and return to Information Push ESC and return to Main
Various Setup Screen. C/U: Various Setup Screen. Menu Screen.
Information C/U: Information C/U: Select item
Initialize Initialize
Information C/U:
Init Initialize
Is operation data _’ Initialization has been _’ Enter Model and
eraced? completed. Serial No
: PaN
+ | Enter Time
Esc
A 4
Control Data:
Initialize
ESC ESC
T1V7-05-03-028 T1V7-05-03-029 T1V7-05-03-027
Information C/U: Initialize Screen Information C/U: Various Setup
Screen
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ENTER MODEL AND SERIAL No.

After starting Dr. ZX, push Select

Controller. Push Information C/U. Push OK.
SelectFunction Select failure-diagnosis
controller ICF
Self-Diagnostic Results Main C/U ControllerVer:  XXXX |10 the
. . lower
| SelectController —’ Engine C/U A _’ Satellite Terminal
ControllerVer: XXXX
Monitor Unit < Is it correct?
‘) nformation C/U
ESC ESC () ESC
T1V7-05-03-001 T4GB-05-02-053 T4GB-05-02-036
Function Selection Screen Controller Selection Screen ICF Controller Screen
Push Information C/U: Various
Push Start. Setup. Push Enter Model and Serial No.
Select item Select item
‘D nformation C/U: :nftc?rrlnation Ciu:
Dr.ZX ServiceSoft Various setup priatze o th
. . . nter Model and 0 the
(C) Hitachi Construction Data Download Serial No lower
Machinery Co., Itd _’ o _’ EnterTimle oA —
Save Data Check
~ A 4
Control Data:
Initialize
( stat ] ([ Back ) ESC ESC
T1V7-05-03-025 T1V7-05-03-026 T1V7-05-03-027
Title Screen Main Menu Screen Information C/U: Various Setup
. . Screen
Push OK after inputting model and
Push Exec and model and serial serial No. and return to Enter
No. can be input. Model and Serial No. Screen.
Push ESC and return to Push ESC and return to
Information C/U: Various Setup Information C/U: Various Setup Push ESC and return to Main
Screen. Screen. Menu Screen.
Enter Model and Serial No. Enter Model and Serial No. Select item
Model ~04HA Exec |Model | ESC mormation GIU:
—> Ex. Mach.No.(HCM4HAQOOPQO —> £ Model and
0001) Model(04HA) nter Model an
Serial No. A
Serial No.000001 Esc |SeralNo. Enter Time
Ex. Mach.No.(HCM4HAQOOPQO -
0001) Serial No.(000001) oK Control Data:
- Initialize
T4GB-05-02-084 T4GB-05-02-085 T1V7-05-03-027
Enter Model and Serial No. Screen d Information C/U: Various Setup
Screen
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ENTER DATE AND TIME

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

ESC

electControIIer —

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF

Main C/U
Engine C/U N
Monitor Unit -

‘) nformation C/U

ESC

ControllerVer: XXXX

Satellite Terminal

ControllerVer: XXXX

Is it correct?

«S

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction

Coan D

Machinery Co., Itd —>

T4GB-05-02-053

Controller Selection Screen

Push Information C/U: Various

ICF Controller Screen

Push Enter Date and Time.

Setup.
Select item Select item
.N nformation C/U: Information C/U:
Various setup Initialize
Enter Model and

Data Download

Save Data Check

ESC

Serial No.
EnterTime

Control Data:
Initialize

AN

v

ESC

T1V7-05-03-025

Title Screen

Push Set and the focused item is
YY. Push ESC and return to
Information C/U: Various Setup
Screen.

Enter Date and Time

% 2005 QUG
HH[13]  MMm[04]

() &) ) ]

Set ESC

T1V7-05-03-026

Main Menu Screen

YY, MM, DD, HH and MM

The focused item is displayed reversely.

At first, the focused item is YY.
(= 1+
YY, MM, DD, HH and MM YY, MM, DD, HH a
Move the focused item. Value of the foc

No repeat input.

T1V7-05-03-032

Enter Date and Time Screen

decreased one by

Information C/U: Various Setup

Screen

nd MM

used item is increased or

one.

In case value is beyond maximum one: Change
value into the minimum one
In case value is below minimum one: Change
value into the maximum one

No repeat input.

To the
lower

T4GB-05-02-036

To the
lower

T1V7-05-03-027
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CONTROL DATA: INITIALIZE

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

'G )SelectController |

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

( Start ) Back

T1V7-05-03-025

Title Screen

Push Init and the controller control
data is initialied. Push ESC and
return to Information C/U: Various
Setup Screen.

Control Data: Initialize

Is control data eraced?

ESC

Control Data: Initialize Screen

T1V7-05-03-033

Control Data: Initialize Select item
Init :nftc_)rrlnation C/U:
' ’ nitialize
Initialization has been Enter Model and
completed. Serial No. N
ESC Enter Time
4
Control Data:
Initialize
ESC

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF
Main C/U ControllerVer: XXXX
. . To the
Satellite Terminal lower

Engine C/U
Monitor Unit

.anormation C/U

a0 . ControllerVer: XXXX 1 .

< Is it correct?

ESC ESC

ICF Controller Screen

T4GB-05-02-053
Controller Selection Screen

T4GB-05-02-036

Push Information C/U: Various o
Setup. Push Control Data: Initialize.
Select item Select item
nformation CIU: :m_‘tc_)rrlnation Ciu:
Various setup niialize To the
Data Download Ent(_er Model and lower
_> —> Serial No. A~ 1
+|Enter Time
Save Data Check
~ 4
':’ontrol Data:
Initialize
ESC ESC

T1V7-05-03-026 i . T1V7-05-03-027
Information C/U: Various Setup

Screen

Main Menu Screen

Push ESC and
Menu Screen.

Push OK and return to Information return to Main

C/U: Various Setup Screen.

T1V7-05-03-034 T1V7-05-03-027

Information C/U: Various Setup
Screen
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SATELLITE TERMINAL: INITIALIZE

After starting Dr. ZX, push Select

Controller. Push Information C/U. Push OK.
SelectFunction Select failure-diagnosis
controller ICF
+ | Self-Diagnostic Results i .
g Main C/U ControllerVer:  XXXX |

) ) |
electController _» Engine o/ R _» Satellite Terminal .ﬂ’

ControllerVer: XXXX

Monitor Unit < Is it correct?
‘) nformation C/U
ESC ESC ) ESC
T1V7-05-03-001 T4GB-05-02-053 T4GB-05-02-036
Function Selection Screen Controller Selection Screen ICF Controller Screen

Push ¥ and move to the next
screen of Information C/U: Various

Push Information C/U: Various Setup Screen. Push Satellite
Push Start. Setup. Terminal: Initialize.
Select item Select item
.l) nformation C/U: atellite Termin
Dr.ZX ServiceSoft Various setup al : Initialize ot
(C) Hitachi Construction Data Download Satellite Term, ower
Machinery Co., Itd — A | " No.Confirmation 4  jfeipy
Save Data Check Communicating
~ State Check ~
Satellite Comm,
Cstert ) £SC StariStop Set (g5¢
. T1V7-05-03-025 T1V7-05-03-026 T1V7-05-03-035
Title Screen Main Menu Screen Information C/U: Various Setup
Screen
Push Exec.
Push ESC and return to
Information C/U: Various Setup Push OK and return to Information
Screen. C/U: Various Setup Screen.
Satellite Terminal : ISgtt.elll.ite Terminal: Select item
Initialize nitialize
Exec Satellite Termin
. _> Un-Transmit data is _> al: Initialize
Is Un-Transmit data eraced Satellite Term
eraced Esc No. Confirmation a
Communicating
State Check ~
Satellite Comm,
() ESC Start/Stop Set ESC
T1V7-05-03-036 T1V7-05-03-145 Information C/U: Various Setup T1V7-05-03-035

Screen

T5-2-35



TROUBLESHOOTING / Dr. ZX

SATELLITE TERMINAL No. CONFIRMATION

After starting Dr. ZX, push Select

Controller.

SelectFunction

Self-Diagnostic Results

electControIIer

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

G )

T1V7-05-03-025

Title Screen

Confirm serial No. (12 digits). Push
ESC and return to Information C/U:
Various Setup Screen.

Satellite Terminal No.
Confirmation

Serial No.

ESC

T1V7-05-03-037

T1V7-05-03-035

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF
Main C/U ControllerVer:  XXXX |1, e
Satellite Terminal lower
—> Engine C/U A —> _>
ControllerVer: XXXX
Monitor Unit < Is it correct?
Information C/U
ESC «© Esc
T4GB-05-02-053 T4GB-05-02-036
Controller Selection Screen ICF Controller Screen
Push ¥ and move to the next
screen of Information C/U: Various
Push Information C/U: Various Setup Screen. Push = Satellite
Setup. Terminal No. Confirmation.
Select item Select item
.’ nformation C/U: Satellite Termin
Various setup al : Initialize
. To the
Data Download ‘ JSatellite Term, lower
—> AN —> No. Confirmation -
Save Data Check Communicating
State Check 4
Satellite Comm,
ESC Start/Stop Set ESC
T1V7-05-03-026 T1V7-05-03-035
Main Menu Screen Information C/U: Various Setup
Screen
Select item
Satellite Termin
al : Initialize
Satellite Term,
. No. Confirmation -
Communicating
State Check 4
Satellite Comm,
Start/Stop Set ESC
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COMMUNICATING STATE CHECK

After starting Dr. ZX, push Select

Controller. Push Information C/U. Push OK.
SelectFunction Select failure-diagnosis
controller ICF
+ | Self-Diagnostic Results i .
Main C/U Controllerver: — XXXX |-
i i lower
SelectControlIer —> Engine C/U P Satellite Terminal
ControllerVer: XXXX
Monitor Unit < Is it correct?
{’ nformation C/U
ESC ESC ESC
T1V7-05-03-001 T4GB-05-02-053 T4GB-05-02-036

Function Selection Screen Controller Selection Screen ICF Controller Screen
Push ¥ and move to the next

screen of Information C/U: Various

Push Information C/U: Various Setup ~ Screen. Push
Push Start. Setup. Communicating State Check.
Select item Select item
nformation C/U: Satellite Termin
Dr.ZX ServiceSoft Various setup al : Initialize To the
(C) Hitachi Construction ) Data Download p| (] Satelite Term, lower >
Machinery Co., Itd No. Confirmation -
Save Data Check ommunicating
~ State Check ~
Satellite Comm,
 stert D ESC Start/Stop Set ESC

T1V7-05-03-025 T1V7-05-03-026 T1V7-05-03-035

Information C/U: Various Setup
Screen

Title Screen Main Menu Screen

Check communicating state.

Unconn: Faulty harness Push ¥ and move to the next

screen. Check

NG: Faulty harness for Comm.

OFF: Faulty harness, Faulty controller
Stop: Enter Satellite Comm. Start/Stop
Push ESC and return to Information
C/U: Various Setup Screen.

CommunicatingState Check

Comm

Satelite Esc
Power OFF
Comm.

T1V7-05-03-142

AN

communicating
state of Rod Aerial and GPS Aerial.

Push ESC and return to
Information C/U: Various Setup Push ESC and return to Main
Screen. Menu Screen.
CommunicatingState Check Select item
RodAerial
_ Satellite Termin
GPSAerial — al : Initialize
WaveState Satellite Term,
UnTransmit Data NumbeX No. Confirmation -
Last Transmitting Time ’ Communicating
State Check 4
2005/11/21, 02:06:03 - )
S4 + | Satellite Comm,
ESC Start/Stop Set ESC
T1V7-05-03-143 T1V7-05-03-035

Check the enclosed state.

When electrical wave of the satellite is caught,
the items are turned into OK.

IMPORTANT: Check this with the key of machine
ON in outdoor. According to state
of electrical wave, it may take a
little longer time.
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ENTER SATELLITE COMM. START / STOP

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

SelectControlIer

ESC

T1V7-05-03-001
Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

D

Title Screen

T1V7-05-03-025

When starting Satellite Comm., push
Start and push Exec. When stopping
Satellite Comm., push Stop and push
Exec.

Push ESC and return to Information
C/U: Various Setup Screen.

Enter Satellite Comm.
Start/Stop

ESC

T1V7-05-03-146

Push Information C/U. Push OK.

Select failure-diagnosis

controller ICF

Main C/U ControllerVer: XXXX

Satellite Terminal
Engine C/U A
—> ControllerVer: XXXX

Monitor Unit < Is it correct?

Information C/U
ESC ESC

T4GB-05-02-053

Controller Selection Screen

ICF Controller Screen

Push ¥ and move to the next
screen of Information C/U: Various
Setup Screen. Push Enter Satellite

g:tsuhp. Information C/U: Various Comm. Start/Stop.
Select item Select item
‘) nformation C/U: Satellite Termin
Various setup al : Initialize
Data Download Satellite Term,
‘ ' a0 ' No. Confirmation a |
Save Data Check Communicating
State Check 4
[+ )satellite Comm,
ESC Start/Stop Set ESC

T1V7-05-03-026

Main Menu Screen

Push OK and return to Information
C/U: Various Setup Screen.

Information C/U: Various Setup
Screen

Push ESC and return to Main
Menu Screen.

Enter Satellite Comm.
Start/Stop

Setting has been
completed

Select item

Satellite Termin
al : Initialize

Satellite Term,

No. Confirmation -

Communicating
State Check N

Satellite Comm,

Start/Stop Set ESC

T1V7-05-03-147

Information C/U: Various Setup
Screen

To the
lower

T4GB-05-02-036

To the
lower

T1V7-05-03-035

T1V7-05-03-035

T5-2-38
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DATA DOWNLOAD

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction

R — -
Coer
T1V7-05-03-025
Title Screen

When downloading is completed
normally, Normal End Screen is
displayed. Push OK and return to
Main Menu Screen.

]
©

The downloadis
completed.You may
disconnect the
download cable

«S 4

T1V7-05-03-039

Normal End Screen

SelectController =P (+)Engine C/U A

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF
Main C/U ControllerVer:  XXXX [\
> Satellite Terminal lower >
ControllerVer: XXXX
Monitor Unit < Is it correct?
‘N nformation C/U
ESC ((ok)) ESC

T4GB-05-02-053

Controller Selection Screen

Push Data Download.

ICF Controller Screen

While downloading data, Download

Screen is displayed.

Select item

Information C/U:
Various setup

Data Download

Machinery Co., Itd _> A

Data DownlLoad

off the Palm or

cable.

DownloadingDo not turn

disconnect the download

Save Data Check 2004
N I
ESC
T1V7-05-03-026
Main Menu Screen Data Download Screen
If pushing Cancel on Data

Download Screen, Alarm Screen is
displayed. Push OK and return to
Main Menu Screen.

Push ESC and
Screen.

return to Title

|
A\

The download has been
interrupted.No data

has been transferred

to the Dr.ZX

J

Select item

Information C/U:

Various setup

Data Download

Save Data Check

ESC

T1V7-05-03-148

Alarm Screen

Main Menu Screen

T4GB-05-02-036

To the
lower

T1V7-05-03-038

T1V7-05-03-026
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SAVE DATA CHECK

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

( Start P

Title Screen

Back

T1V7-05-03-025

SelectControlIer —p

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF

Main C/U
Engine C/U
Monitor Unit
Information cU

ControllerVer: XXXX
Satellite Terminal e

atellite Termina lower
A |* |ﬁ
ControllerVer: XXXX

< Is it correct?

9| (X

T4GB-05-02-053
Controller Selection Screen

ESC

T4GB-05-02-036
ICF Controller Screen

Data saved in ICF is displayed.
Push OK and return to Main Menu

Push Save Data Check. Screen.
Select item Save Data Check
Model S/N Data+Time
(+] Information C/U: ZX310___ 000001 2002.01.1713:16
Various setu ZX310___ 000001 2002.01.1713:17
P ZX310 000001 2002.01.1713:17

Data Download
Save Data Check

AN

(oK) =

ESC

T1V7-05-03-026 T4GB-05-02-086

Main Menu Screen Save Data Check Screen
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TROUBLESHOOTING / Dr. ZX

PASSWORD CHANGE

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

‘ )selectController ‘

ESC

T1V7-05-03-001

Function Selection Screen

Push Password.

( Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

((stat ]

Back ]

T1V7-05-03-025

Title Screen

Input the new password again and
push OK.

Input new password

New Password: ***%%%

Re-Input _ ****%*%x .

T1V7-05-03-169

Monitor Unit -
Information C/U

ESC

Push Information C/U. Push OK.
Select failure-diagnosis
controller ICF
ain C/U ControllerVer: XXXX
Satellite Terminal
| (+] Engine C/U A —
ControllerVer: XXXX

Is it correct?

(ok ) ESC

To the
lower

T4GB-05-02-053

Controller Selection Screen

Input the registered password and
push OK.

ICF Controller Screen

Input the new password and push
OK.

T4GB-05-02-036

Input password

Password:

Input new password

New Password:

Re-Input ..

T1V7-05-03-126

Push OK and return to Title

Screen.

Password has set

T1V7-05-03-128

To the

lower
Cancel

T1V7-05-03-127
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(Blank)
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MONITOR UNIT

Main Menu
" Dr 2X dioplays the input signals { h Tie Soreen
r. isplays the input signals from each sensor
and switch. @]

* Various Settings
Dr. ZX can set inner hour meter synchronization.

Password
The password can be changed.

Dr. ZX Service Soft
(C) Hitachi Construction
Machinery Co., Itd

( stat )( Back ]

Y

Password

\j
Return to Controller
Selection Screen.

Y
Main Menu Screen

Various Setup

Select Item

Monitoring
Various Setup

ESC

T4GB-05-02-039
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MONITORING

List of Monitoring Item

ltem Data Unit
Radiator Coolant Temperature | Signal to coolant temperature gauge °C
Fuel Level Signal to fuel gauge %
T/M Torque Converter Oil|Signal to transmission oil temperature gauge °C
Temperature
Steering Pressure Continuity status in emergency steering pressure switch ON OFF
Brake Oil Level Switch of|Continuity status to brake oil level indicator ON OFF
Service Brake
Emergency Steering Pump | Continuity status in emergency steering pump delivery| ON OFF
Pressure Switch pressure switch
Service Brake Pressure Detected value in brake primary pressure sensor MPa
Overheat Switch Continuity status to overheat indicator ON OFF
Engine Qil Pressure Switch Continuity status to engine oil pressure indicator ON OFF
Air Filter Restriction Continuity status to air filter restriction indicator ON OFF
Heated  Window  Switch | Continuity status in heated window switch (optional) ON OFF
(Optional)
Emergency Steering | Continuity status in emergency steering check switch ON OFF
Operation Check Switch
Front Wiper Switch Continuity status in front wiper switch ON OFF
Engine Warning Switch Continuity status to engine warning indicator ON OFF
Engine STOP Switch Continuity status to stop indicator ON OFF
Model Selector Switch 1 Switch 1 OFF, switch 2 OFF: ZW220/250 ON OFF
Model Selector Switch 2 Switch 1 ON, switch 2 OFF: ZW310 ON OFF
Glow Switch Continuity status to glow signal ON OFF
T/M Warning Switch Continuity status to transmission warning indicator ON OFF
Buzzer Output Continuity status to buzzer ON OFF
Load Dump Relay Output Excited status in load dump relay ON OFF
Emergency Steering Relay | Excited status in emergency steering relay ON OFF
Output
Front Wiper Relay Output Excited status in front wiper relay ON OFF
Heated Window Relay Output | Excited status in heated window relay ON OFF
Parking Brake Signal Output | Sending status of parking brake operating signal to TCU ON OFF
Parking Brake Pressure|Continuity status in parking brake pressure switch ON OFF
Switch
Neutral Signal Excited status in neutral relay ON OFF
Axle Oil Temperature Detected value in axle oil temperature sensor °C
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Monitoring

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

‘)electControlIer

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

G (eask )

T1V7-05-03-025

Title Screen

When pushing Hold, the monitor is
stopped temporarily.

When re-starting the monitor, push
Hold again. Push ESC and return

to Monitoring Item Selection
Screen.

Coolant Temp. 205 %
T/M/C QOil Temp 10 °C

]

Steering Pressure

lHoLD| (_Esc )

T4GB-05-02-042

Monitoring Screen

Push Monitor Unit. Push OK.
Select failure-diagnosis

controller

Main C/U monitor: PLX

) onitor Unit <
Information C/U

ESC

ControllerVer:  XXXX

Is it correct?

ESC

To the
lower

(| (+)Engine /U A —pp —

T4GB-05-02-053

Controller Selection Screen

Push Monitoring.

Monitor Controller Screen

Push item for monitoring and push
OK. Refer to T5-2-44 as for the
monitoring item.

Push ESC and return to Main Menu
Screen.

Select item

" onitoring

| ’ Various setting | ’

ESC

Select item

Coolant Temperature

PAN

/MIC Oil Temp

‘)teering Pressure

v

ESC

T1V7-05-03-042
Main Menu Screen

T4GB-05-02-040

To the
lower

uel Level _>

T4GB-05-02-041

Monitoring Item Selection Screen
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VARIOUS SETTINGS

Monitor Unit List of Setup Item

Item

Data

Internal Hour Meter Sync.

Synchronization of hour meter data in both monitor unit and ICF

MC List of Adjustment Data

Data

Adjustment
Minimum Unit

Adjustable Range

Adjustment
Minimum Unit

Remark

Internal Hour Meter Sync.

ON only
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INTERNAL HOUR
SYNCHRONIZATION

METER

After starting Dr. ZX, push Select
Controller.

SelectFunction

Self-Diagnostic Results

‘)electControlIer

ESC

T1V7-05-03-001

Function Selection Screen

Push Start.

Password

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

Coan ) [ Back )

T1V7-05-03-025

Title Screen

Push Sync. Push ESC and return
to the former screen.

Internal HourMeter Sync.

ICF Internal Hour Meter
126.81

Monitor Hour Meter
126.81

=

T1V7-05-03-085

Maintenance Set Item Screen

Push Monitor Unit. Push OK.
Select failure-diagnosis
controller
Main C/U monitor: PLX

—Pp (+)Engine C/U A

((+ Monitor Unit <
Information C/U

ESC

ControllerVer:  XXXX

Is it correct?

=

T4GB-05-02-053

Controller Selection Screen

Push Various setting.

Monitor Controller Screen

Push Internal Hour Meter Sync.

Select item

Monitoring
arious setting

ESC

Select item

Internal Hour

Meter Sync.

ESC

T1V7-05-03-042

Main Menu Screen

Push ESC and return to Various
Setup Item Screen.

Internal HourMeter Sync.

Sync.has Completed

ESC

T1V7-05-03-086

Various Setup Item Screen

To the
lower

T4GB-05-02-040

To the
lower

T4GB-05-02-043
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ZX

PASSWORD CHANGE

After starting Dr. ZX, push Select

Controller. Push Monitor Unit. Push OK.
SelectFunction Select failure-diagnosis
controller
Self-Diagnostic Results Main C/U monitor:  PLX
‘)electControlIer —p Engine C/U A —7 ControllerVer. - XXX
‘) onitor Unit < Is it correct?
Information C/U
ESC ESC ESC
T1V7-05-03-001 T4GB-05-02-053

Function Selection Screen

Push Password.

Controller Selection Screen

Input the registered password and
push OK.

Monitor Controller Screen

Input the new password and push
OK.

{FassworaD

Dr.ZX ServiceSoft
(C) Hitachi Construction
Machinery Co., Itd

Input password

Password:

Input new password

New Password:

Re-Input

(st ) (_Back )
T1V7-05-03-025 T1V7-05-03-126
Title Screen Main Menu Screen
Input the new password again and Push OK and return to Title
push OK. Screen.
Input new password Password has set
New Password: **** %% I
Re-Input _ **%%%%
T1V7-05-03-169 T1V7-05-03-128

To the
lower

T4GB-05-02-040

To the
lower

T1V7-05-03-127
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TROUBLESHOOTING / e-Wheel

OUTLINE

ICF (Information Controller) saves the input signals
from various sensors and switches of the machine as
data by using CAN bus line from each controller.

Various input signals are recorded as “list of daily

report data”, “list of frequency distribution data”, “list of
total operating hours”, “list of alarm” and “list of failure”
in ICF.

The recorded data is downloaded to the personal
computer and is uploaded to the center server via
LAN, so that the data can be used as “e-Service”.

The machine equipped with the optional satellite
communication terminal can send the data to center
server by using satellite communication. (As for the
satellite communication system, refer to T5-3-24.)
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LIST OF DAILY REPORT DATA

ltem Details

1. | Date Date of daily report data
The value of the final remained fuel during a day when

2. | Fuel Level .
the engine stops

3. | Fuel Usage Amount The value of fuel used during a day

4. | Machine Hour Meter Hour meter cumulative hours

5. | Engine Operating Hours Total engine operating hours during a day

6. | Operating Distance Traveling distance during a day

7. | Manual Transmission Operating Hours Total manual transmission operating hours during a day

8. | Automatic Transmission Operating Hours th;ll automatic transmission operating hours during a

9. | L Mode Operating Hours Totlal hour.s operating L mode of work mode selection
switch during a day

10.| N mode Operating Hours Tot.al hour_s operating N mode of work mode selection
switch during a day

11.| P mode Operating Hours Totlal hour; operating P mode of work mode selection
switch during a day

12.| Radiator Coolant Temperature The highest radiator coolant temperature during a day

13.| Hydraulic Oil Temperature The highest hydraulic oil temperature during a day

14.| Fuel Temperature The highest fuel temperature during a day

15.| Torque Converter Oil Temperature ng highest torque converter oil temperature during a
Engine operating hour distribution during a day

16.| Engine Operating Hour Distribution (Operating hours are recorded only when alternator

output signal is continuously delivered for more than 10
minutes.)

@ NOTE: The daily operation in this table is

equivalent to the hours between 0:00 and
23:69:59 counted by the ICX built-in clock.
In case the engine is kept operated
beyond 0:00, such data are recorded as
those for the following day.
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LIST OF FREQUENCY DISTRIBUTION DATA

ltem Details
1. | Fuel Temperature Distribution Frequency distribution of fuel temperature
2. | Pump Load Distribution Frequency distribution of main pump delivery pressure
3. | Travel Load Distribution Frequency distribution of travel torque
4. | Radiator Coolant Temperature Distribution Frequency distribution of coolant temperature
5. | Hydraulic Qil Temperature Distribution Frequency distribution of hydraulic oil temperature
6. | Torque converter oil Temperature Distribution | Frequency distribution of torque converter oil
temperature
7. | Brake Pressure Distribution Frequency distribution of secondary brake pressure
8. | Radiator Coolant Temperature - Intake Air | Frequency distribution on temperature in which intake air
Temperature Distribution temperature is pulled from coolant temperature
9. | Hydraulic Oil Temperature - Intake Air | Frequency distribution on temperature in which intake air
Temperature temperature is pulled from hydraulic oil temperature
10.| Torque Converter Oil Temperature - Intake | Frequency distribution on temperature in which intake air
Air Temperature Distribution i temperature is pulled from torque converter oil
temperature
11.| Radiator Coolant Temperature/lntake Air | Frequency distribution of coolant temperature and intake
Temperature air temperature
12.| Hydraulic  Oil  Temperature/lntake  Air | Frequency distribution of hydraulic oil temperature and
Temperature intake air temperature
13.| Torque Converter Oil Temperature / Intake Air | Frequency distribution of torque converter oil
Temperature temperature and intake air temperature
14.| Manual Transmission Speed Distribution Frequency distribution of speed in manual transmission
15.| Automatic Transmission Speed Distribution Frequency distribution of speed in automatic
transmission
16.| Engine Load Rate Frequency distribution of engine spood and engine
torque
IMPORTANT: As the machine (ZW310) is not
equipped with the intake-air

temperature sensor, the output data
on items 8 and 11, 9 and 12, 10 and
13 are equal to items 4, 5 6
respectively.
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LIST OF TOTAL OPERATING HOURS

Item Details

1. | Hour Meter (ICF) Hour meter’s value accumulated inside ICF

2. | Hour Meter (Monitor Unit) Hour meter’s value accumulated in monitor unit

3. | Engine Operating Hour Total engine operating hours

4. | Traveling Distance Total traveling Distance

5. | Manual Transmission Operating Hours Total manual transmission operating hours

6. | Automatic Transmission Operating Hours Total automatic transmission operating hours

7. | L mode Operating Hours Total hours operating L mode of work mode selection
switch

8. | N mode Operating Hours Total hours operating N mode of work mode selection
switch

9. | P mode Operating Hours Total hours operating P mode of work mode selection

switch
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LIST OF ALARM
ltem Details
1. | Overheat Alarm Date when the overheat indicator lights
2. | Engine Warning Alarm Date when the engine warning indicator lights
3. | Engine Oil Pressure Alarm Date when the engine oil pressure indicator lights
4. | Alternator Indicator Alarm Date when the alternator indicator lights
5. | Air Filter Restriction Alarm Date when the air filter restriction indicator lights
6. | Water Separator Alarm Date when the water separator indicator lights
7. | Service Brake Oil Level Alarm Date when the service brake oil level indicator lights
8. | Service Brake Oil Pressure Alarm Date when the service brake oil pressure indicator lights
9 Emergency Steering Operation Alarm Date when the emergency steering operation indicator

lights

10.| Steering Oil Pressure Alarm Date when the steering oil pressure indicator lights

11 Transmission Oil Temperature Alarm Date when the transmission oil temperature indicator
) lights

12.| Hydraulic Oil Temperature Alarm Date when the hydraulic oil temperature indicator lights

13 Transmission Filter Restriction Alarm Date when the transmission filter restriction indicator
) lights

14.| Transmission Failure Alarm Date when the transmission failure indicator lights

@ NOTE: When the alarm above is recorded, check

each item.
If the monitor is
Troubleshooting C.

faulty,

refer

to

T5-3-5
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LIST OF FAILURE

When the fault code occurs, ICF records the fault
code and the date.

Use the list of failure when the malfunction, which is
difficult to identify, occurs as the remedy information.
Refer to Troubleshooting A.

If the machine is operated properly with the fault code
recorded, the machine can continue to be operated.

T5-3-6
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HOW TO DOWNLOAD AND UPLOAD DATA
OF ICF

After the data saved in ICF is downloaded to Dr. ZX; is
uploaded to the personal Computer, and is uploaded
to the center server by using LAN, the data can be
used as “e-Service”.

How to Download Data from Machine to Dr. ZX

1. Connect Dr. ZX to the machine by using the Hot
Sync cable and download cable for portable
communication system.

2. Turn Dr. ZX ON and start downloading the data.
(Refer to the next page.)

T4GB-05-01-007

Dr. ZX
" (Palm)

00800
5

> Hot Sync
Cable

Download Cable
> for Portable
Communication
System

T1V1-05-07-002
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Data Download

After starting Dr. ZX, push Select
Controller.

Select Function
Self-Diagnostic Result
Select Controller

ESC

I Main Controller

Function Selection Screen

Push Start.

Password

Dr. ZX SerVice Soft
(C)Hitachi Construction
Machinery Co., Itd

_> Save Data Check

Op. Manual
@)
Title Screen

When downloading is completed
normally, Normal End Screen is
displayed.

Push OK and return to Main Menu
Screen.

@ The download is

completed.

You may disconnect the

download cable.

o< D

Normal End Screen

Push ICF Controller.

Select failure-diagnosis
controller

Engine Controller

Monitor Controller
ICF Controller

A
v

ESC

Controller Selection Screen

Push Date Download.

Select Item
Information C/U: Various
Setup

Data Download

4>

Main Menu Screen

If pushing Cancel on Data
Download Screen, Alarm Screen is
displayed. Push OK and return to
Main Menu Screen.

I
A CAUTION

The download has been
interrupted.

No data has been
transferred to the Dr. ZX

“ox D

Alarm Screen

Push OK.

- ICF
controller Ver.: XXYY

- Satellite terminal Controller
Ver.: XXYY

Is it correct?

Co< D

To the
lower

ICF Controller Screen

While downloading data, Download
Screen is displayed.

Data Download
Downloading.
Do not turn off the Palm or

disconnect the download
cable.

27%

Cancel

To the
lower

Data Download Screen

Push ESC and return to Title
Screen.

'

Select Item

Information C/U: Various
Setup

Data Download
Save Data Check

4D

ESC

Main Menu Screen

T5-3-8
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How to Upload Data from Dr. ZX (Palm) to
Personal Computer

1. Set Dr. ZX (Palm) to the cradle. Connect the USB
cable to the personal computer.
2. Push the Hot Sync button.

& NOTE: When pushing the Hot Sync button and
uploading the data to the personal
computer, the Palm Desktop software
attached with Dr. ZX (Palm) need to be
installed.

Cradle

Hot Sync
Button

T178-05-07-033
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VARIOUS SETUP OF ICF AND SATELLITE
COMMUNICATION TERMINAL BY USING
Dr. ZX

Before starting satellite communication, installing the
satellite communication terminal and replacing ICF,
perform the following procedures by using Dr. ZX.

ICF Setup Procedures

Start Dr. ZX

v

1.1 Select Information Controller

\

1.2 Select Information C/U: Various Setup

Y

1.3 Enter Date and Time

Y

1.4 Enter Model and Serial No.

Y

1.5 Information C/U: Initialize

Communication No Communication

Y

1.6 Satellite Terminal: Initialize

v

1.7 Satellite Terminal Serial No. Check

v

1.8 Satellite Terminal, Communicating State Check

<
-«

Y

2. Self-Diagnosing

T5-3-10
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1.1 Select Information Controller
1.2 Select Information C/U: Various Setup

1.1 Select Information Controller

After starting Dr. ZX, push Select

Controller. Push ICF Controller. Push OK.
Select Function SeI?ct”faiIure-diagnosis
controller
+ | Self-Diagnostic Result - ICF
Engine Controller Controller Ver.: XXYY To the
Select Controller - Satellite Terminal lower
Main Controller Controller Ver.: XXYY

ESC

Monitor Controller
ICF Controller

ESC

A
v

Is it correct?

Cox D

Function Selection Screen

Push Start.

Password

Dr. ZX SerVice Soft
(C)Hitachi Construction
Machinery Co., Itd

Op. Manual

Controller Selection Screen

ICF Controller Screen

1.2 Select Information C/U: Various Setup

Push Information C/U: Various

Setup.

Select Item

Setup
Data Download

Save Data Check

B

Title Screen

Information C/U: Various

4>

Main Menu Screen

Select Item
Information C/U: Initialize

Enter Model and Serial
No.

Enter Date and Time

HHEE

Control Data: Initialize A

v
ESC

Information C/U: Various Setup
Screen

T5-3-11
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1.3 Enter Date and Time

Push Set and the focused item is

YY.
Push Enter Date and Time. Push ESC and return to Information
Push ESC and return to Main C/U: Various Setup Screen.
Menu Screen.
Select Item Enter Date and Time

YY, MM, DD, HH and MM

Information C/U: Initialize YY RAZRMM DD Xltw? fOtCLtjr?e? item ij .ctjisplgys(c\i(reversely.
irst, the focused item is YY.
Enter Model and Serial HH MM

~—~ No.
Enter Date and Time
Control Data: Initialize IE“EI

A
v | <m|[mp|[ — [[ + [ vv.MM, DD, HHand MM
Information C/U: Various Setup Enter Date and Time Screen

Screen

(- I +]

YY, MM, DD, HH and MM

Value of the focused item is increased or
decreased one by one.

In case value is beyond maximum one: Change

Select Item value into the minimum one
Information C/U: Various Inlcas'e vaLue is pelow minimum one: Change
Setup \'(la ue mtott‘ e Taxmum one
o repeat input.
Data Download P P

Save Data Check

4P

ESC

Main Menu Screen

T5-3-12
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1.4 Enter Model and Serial No.

Push Enter Model and Serial No.

Select Item

Information C/U: Initialize
' Enter Model and Serial
No.
Enter Date and Time
Control Data: Initialize
A

v
ESC

Information C/U: Various Setup
Screen

Push Exec, and model and serial
No. can be input.

Push ESC and return to
Information C/U: Various Setup
Screen.

To the
lower

After inputting model and serial No.,

push OK and return to Enter Model

and Serial No. Screen.

Push ESC and return to Information

C/U: Various Setup Screen. Push ESC and return to Main
Menu Screen.

Enter Model and Serial No.

Model 04GB

Enter Model and Serial No.

Enter Model and Serial No. Select Item
Model | Information C/U: Initialize
ggbzw)acm&%%ggssoopoo Esc Ero]t.er Model and Serial
Serial No.._ ? Enter Date and Time
g())(b:ﬂ)ascgr-iNaloNo.(OOOOOU Control Data: Initialize

A
v

ESC ESC

Information C/U: Various Setup
Screen

T5-3-13
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1.5 Information C/U: Initialize

Push Information C/U: Initialize.

Select Item
Information C/U: Initialize

Enter Date and Time
Control Data: Initialize
A

v
ESC

Information C/U: Various Setup
Screen

Push Init and the controller
operating data is initialized.

Push ESC and return to
Information C/U: Various Setup
Screen.

Information C/U: Initialize

Is operation data erased?

Init

ESC

Co D

Information C/U: Initialize Screen

Enter Model and Serial To the
No. lower

Push OK and return to Information
C/U: Various Setup Screen.

anitialization has been
completed.

ok D

Push ESC and return to Main
Menu Screen.

Select Item

Information C/U: Initialize

Enter Model and Serial
No.

Enter Date and Time
Control Data: initialize
A

v
ESC

Information C/U: Various Setup
Screen

T5-3-14
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1.6 Satellite Terminal: Initialize

) ] o Push Exec.
Display the next screen of Push Satellite Terminal: Initialize. Push ESC and return to
Information C/U: Various Setup Push ESC and return to Main Information C/U: Various Setup
Screen. Menu Screen. Screen.
Select Item Select Item Satellite Terminal: Initialize

Information C/U: Initialize . Satellite Terminal: Initialize

—7 Satellite Terminal No.
Enter Model and Serial Confirmation To the
No.

Is Un-Transmit data erased? |
Communicating State ower
Enter Date and Time >

Check >

Enter Satellite Comm.

Blalale)

Check _> Save Data Check

Enter Satellite Comm.

Start/Stop N
v
ESC ESC

Information C/U: Various Setup Main Menu Screen
Screen

Control Data: Initialize Start/Stop
A
v
Coes D
Information C/U: Various Setup Next Screen of Information C/U: Satellite Terminal: Initialize
Screen Various Setup Screen
Push OK and return to Information
C/U: Various Setup Screen.
Satellite Terminal: Initialize Select Item Select Item
Satellite Terminal: Initialize Information C/U: Various
Satellite Terminal No. Setup
. . Confirmation —
Un-Transmit data is erased. + + () Data Download
Communicating State
— >

4>
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1.7 Satellite Terminal Serial No. Check

Push Satellite  Terminal No.
Confirmation.
Push ESC and return to Main
Menu Screen.

Select Item

Satellite Terminal: Initialize
Satellite Terminal No.
Confirmation

N—" Communicating State

P

Check _>

Enter Satellite Comm.

Start/Stop

v
ESC

Confirm serial no. (12 digits). Push
ESC and return to Information C/U:

Various Setup Screen.

Information C/U: Various Setup
Screen

Satellite Terminal No.
Confirmation

Serial No. 8GBDA701862

Select Item

Satellite Terminal: Initialize
Satellite Terminal No.
Confirmation

Communicating State

Check

Enter Satellite Comm.

Start/Stop

v
ESC

ESC
Select Item
Information C/U: Various
Setup

Data Download
Save Data Check

4D

Main Menu Screen

Information C/U: Various Setup
Screen

T5-3-16
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1.8 Satellite Terminal,
Check

Push  Communicating  State
Check.

Push ESC and return to Main
Menu Screen.

Communicating State

Check communicating state.

Select Item

Satellite Terminal: Initialize
Satellite Terminal No.
Confirmation

Communicating State
Check

—~ Enter Satellite Comm.

Start/Stop

A
v

ESC

Communicating State Check

L—— Check the enclosed state.

" ——— UnCon: Faulty harness
" —— NG: Faulty harness for Comm.
laa——OFF: Faulty harness, Faulty controller

la— Stop: 1.9 Enter Satellite Comm. Start/Stop is
performed.

Information C/U: Various Setup
Screen

Select Item

Information C/U: Various
Setup

Data Download
Save Data Check

4>

ESC

Communicating State Check
Rod Aerial

GPS Aerial
Wave State

Un Transmit Data Number

Last Transmitting Time A
2004/07/01 13:50:00 | v

ESC

When electrical wave of the satellite is caught,
the items are turned into OK.

IMPORTANT: Check this with the key of
machine ON in outdoor.
According to state of electrical
wave, it may take a little longer
time.

Select Item

Main Menu Screen

)

" Satellite Terminal: Initialize
—~7 Satellite Terminal No.
Confirmation

Communicating State

> Check

Enter Satellite Comm.

Start/Stop

v
ESC

Information C/U: Various Setup
Screen

T5-3-17
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1.9 Enter Satellite Comm. Start/Stop

Push ¥ and move to the next
screen of Information C/U: Various
Setup Screen.

Push Enter Satellite Comm.
Start/Stop.

Select Item

Satellite Terminal: Initialize

Satellite Terminal No. To th
Confirmation o the

Communicating State lower

Check _>

Enter Satellite Comm.
' Start/Stop

A
v

ESC

Information C/U: Various Setup
Screen

In normal, Start is selected. When
stopping Satellite Comm., due to
some reasons, push Stop and

push Exec. Push OK and return to Inf ti
Push ESC and return to ush LK and return to Information .
Information C/U: Various Setup C/U: Various Setup Screen. II:AL;san SEC?eCenand return to. Main
Screen. )
Enter Satellite Comm. Start/Stop Satellite Terminal UnTrasmit Select Item
State Satellite Terminal: Initialize
Satellite Terminal No.
Confirmation
Exec Communicating State
— Setting has been completed — Check
Enter Satellite Comm.
ESC _» Start/Stop
A
v

Information C/U: Various Setup
Screen

A CAUTION: This procedure need not be done
in normal.
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1.10 Control Data: Initialize

Push Control Data: Initialize.

Select Item

Information C/U: Initialize

Enter Model and Serial
No.

Enter Date and Time
Control Data: Initialize
A

\

ESC

nformation C/U: Various Setup
Screen

Push Init and the controller
operating data is initialized.

Push ESC and return to
Information C/U: Various Setup
Screen.

Control Data: Initialize

Is control data initialized?

Init

ESC

Co D

Control Data: Initialize Screen

Push OK and return to Information
C/U: Various Setup Screen.

@Initialization has been

completed.

ok D

Push ESC and return to Main
Menu Screen.

I

Select Item

Information C/U: Initialize

Enter Model and Serial
No.

Enter Date and Time
Control Data: Initialize

v
ESC

Information C/U: Various Setup
Screen
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2. Self-Diagnosing

After starting Dr.
Self-Diagnostic Result.

ZX,

push

Push Fault of ICF Controller. If
there is no trouble, No Problem is
displayed.

Select Function

} Self-Diagnostic Result

Select Controller

ESC

Self-diagnosing of controllers
below hasn completed.

Engine Controller No Problem

Main Controller

Monitor Controller No Problem

ICF Controller ’
v

To the

Self-Diagnosing lower

ESC

Function Selection Screen

Push Details, and Details and
Corrective Action are displayed.
Push ESC and Retry B Screen is
Displayed.

ESC

Change the page and Controller Self-Diagnosing Screen

the fault code in back

and forth is displayed.

Push Retry B and return to Controller
Self-Diagnosing Screen after controller
self-diagnsing.

Push ESC and return to Controller
Self-Diagnosing Screen.

Push ESC and Retry B Screen is
Displayed.

ICF Controller Fault Code 14000-2
Problem was detected.
. Details Retry B
14000 14001 Details | CAN Communication Error ) y|
Do you want to escape?
Corrective Action
1)Retry B
ESC 2)Check Harness _’ESC
3) A ’
v
( petails |) ESC ESC Retry B ESC
Fault Code Screen Retry B Screen
Self-diagnosing of controllers
below hasn completed.
Execute .
_> > Engine Controller No Problem
Retry B
Main Controller

ESC

Monitor Controller No Problem

ICF Controller A
v

ESC

Controller Self-Diagnosing Screen

T5-3-20
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(Blank)
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LIST OF ICF FAULT CODE

Fault Code

Details

Remedy

14000-2

Abnormal CAN Communication
CAN Communication Error

Execute retry B in self-diagnosing.
If this error code is displayed after re-try, check the following
item.

* Check the CAN communication line (check the

14001-2 |Abnormal Flash Memory Exedute retry B in self-diagnosing and execute the following
Read / Write Error item.
* Execute 1.5 Information C/U: Initialize (T5-3-14).
14002-2 |Abnormal External RAM
Read / Write Error
14003-2 |Abnormal EEPROM Execute retry B in self-diagnosing.
Sum Check Error If this error code is displayed after re-try, check the following
item.
1. Execute 1.4 Enter Model and Serial No. (T5-3-13).
2. Execute 1.10 Control Data: Initialize (T5-3-19).
Then, execute self-diagnosing and execute retry B.
14006-2 | Communication Error Execute retry B in self-diagnosing.
Impossible to communicate with MC | If this error code is displayed after re-try, check the following
item.
* Check the communication line.
* Check the power source line of satellite terminal.
* Check the fuse.
Then, execute self-diagnosing and execute retry B.
14008-2 |Abnormal RAM Execute retry B in self-diagnosing.

Road / Write Error

If this error code is displayed after re-try, replace the
controller.
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LIST OF FAULT CODE OF SATELLITE
COMMUNICATION TERMINAL

Fault Code Details Remedy
14100-2 |Inside Error Execute retry B in self-diagnosing.
Abnormal EEPROM If this error code is displayed after re-try, replace the
141012 [Inside Error controller.

Abnormal IB/OB Queue

14102-2 |Inside Error
Abnormal Local Loup Back

14103-2 | Communication Error
The satellite is not found.

14104-2 |Inside Error
Fail 1 of Remote Loup Back

14105-2 |Communication Error
Fail 2 of Remote Loup Back

14106-2 | Abnormal Harness
Sending and receiving data are
unmatched.
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SATELLITE COMMUNICATION SYSTEM

The satellite communication system is used for
maintenance of the machine, “e-Service” by
transmitting various data of the machine regularly via
a low earth orbit satellite.

@NOTE: Depending on the circumstances of the
machine (ex. in the constructions, in the
tunnel, affected by the surrounding
building and affected of noise), the data
transfer rate may become slower, or the
communication might not be established.
The satellite communication system using
a low earth orbit satellite transmits digital
data through the radio wave. If there is
excessively noise or use of electrical
equipment which causes noise near the
machine, they cause reduces data transfer
rate or communication might not be
established at worst.

The satellite communication system consists of
satellite communication terminal, GPS aerial and
communication aerial.

The functions of each equipment are:

 Satellite Communication Terminal
Receives the data from ICF and GPS aerial, and
sends the data to the communication aerial.

* GPS Aerial
Receives location information of the machine
from a low earth orbit satellite.

* Communication Aerial
Communicates the data with a low earth orbit
satellite.

Communication
Aerial

| GPS

AT ™

o |\ T |E| ) l\\\\ I

T4GB-05-07-001

Satellite
Communication
Terminal

T4GB-05-07-002
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On the machine equipped with the satellite
communication system, the data are sent according to

the condition as follows:

Kinds of data sent from the machine by using satellite

communication:

Iltems

Kinds of Data

Condition

Periodical
Transmission

Daily Report Data, Latest Location
Information, Fuel Level

The data are sent once a day. In order to
avoid congested ftraffic in the
communication line, the data is sent
randomly between 0:00 and 02:00.

Transmitting Data at

Latest Location Information

The data is sent only when the machine

Engine Start is moved more than 5 km from the place
where it is recorded lastly.
Emergency Alarm and Error Information The transmission starts immediately

Transmission

when the alarm and error occurs.

Hour Meter 100 Hours
Transmission

Frequency Distribution Information

The data is sent when the hour meter
exceeds every 100 hours.
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(Blank)
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TROUBLESHOOTING / Component Layout

MAIN COMPONENT LAYOUT (OVERVIEW)

12
1- Bucket
2 - Bell Crank

3 - Bucket Cylinder

4 - Head Light
5- Front Working Light

6 - Rear Working Light
(Optional)

- Rear Working Light 10 - Lift Arm Cylinder
- Rear Combination Light 11 - Lift Arm

(Turn Signal, Hazard Light

Clearance Light, Brake

Light and Reverse Light)

- Turn Signal, Hazard Light 12 - Bucket Link

and Clearance Light

T4HA-01-02-008
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MAIN COMPONENT LAYOUT (UPPERSTRUCTURE)

OO WN =

15

16

15

- Charging Block

- Pilot Valve

- Brake Valve

- Steering Pilot Valve
- Steering Valve

- Control Valve

© N

10 -

12 -

- Stop Valve 13 -
- Pilot Shutoff Valve 14 -
- Pilot Filter 15 -
Engine 16 -

- Fuel Filter 17 -
Torque Converter Cooler 18 -

Fuel Tank

Qil Cooler
Radiator

Fan Motor
Inter Cooler
Reserve Tank

19 -
20 -
- Air Cleaner
22 -

21

T4HA-01-02-009

Engine Qil Filter
Muffler

Hydraulic Tank

T5-4-2
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MAIN COMPONENT LAYOUT (TRAVEL SYSTEM)

T4HA-01-02-010

1- Front Axle 4 - Pump Device 5- RearAxle 7 - Steering Accumulator
2 - Propeller Shaft (Front) 5- Transmission 6 - Propeller Shaft (Rear) 8 - Brake Pressure Sensor
3 - Steering Cylinder

T5-4-3
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ELECTRIC COMPONENT LAYOUT (OVERVIEW)

Cab 1 2
(Refer to T5-4-5)

12 Engine and Fan Pump
Pra (Refer to T5-4-10)

Pump Device
(Refer to T5-4-11)
Drive Unit

(Refer to T5-4-11)

T4HA-01-02-011

1 - Hydraulic Oil Level Switch  5- Boost Pressure Sensor 7 - Emergency Steering Pump 10 - Lift Arm Proximity Switch
Delivery Pressure Switch
2 - Air Filter Restriction Switch 6 - Fuel Level Sensor 8 - Lift Arm Angle Sensor 11 - Implement Pressure Sensor
(Optional)
3 - Reverse Buzzer 7 - Hydraulic Oil Temperature 9 - Bucket Proximity Switch 12 - Out Side Temperature
Sensor Sensor
4 - Battery

T5-4-4
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ELECTRICAL SYSTEM (CAB)

Monitor and Switches
(Refer to T5-4-8)

Right Consol
(Refer to T5-4-7)

Controller and Relays
(Refer to T5-4-6)

1- Radio 3 - Speaker 5- Brake Lamp Switch 6 - Front Wiper Motor
2 - Auxiliary Switch Panel 4 - Rear Wiper Motor
(Optional)

T4GB-01-02-006
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Controller and Relays

1-

2-

8-
9-

Flasher Relay
Option Controller
(Optional)

ECMA1

MCF

ICF

Dr.ZX Connector

Fuse Box

Fog Light Relay (Optional)
Auxiliary

9-

10 -

11-

12 -

13 -

14 -

15 -

16 -
17 -

T4GB-01-02-006

T4GC-01-02-021

Front Window Heater Relay
Neutral Relay

Rear Window Heater Relay
Wiper Relay (Left)

Wiper Relay (Right)
Reverse Light Relay (A-R5)
Brake Light Relay (A-R4)
High Beam Relay (A-R3)

Head Light Relay (Right)
(A-R2)

-
N

-
w

14

|
o —J oJlo ] oJ\o

18 - Head Light Relay (Left)
(A-R1)

19 - Emergency Steering Relay
(A-R10)

20 - Hone Relay (A-R9)

21 - Turn Signal Relay (Right)
(A-R8)

22 - Working Light Relay (Rear)
(A-R7)

23 - Working Light Relay (Front)
(A-R8)

24 - Front Wiper Relay (B-R5)

25 - Neutral Relay (B-R4)

T4GB-01-02-022

26 - Load Dump Relay (B-R3)

27 - Parking Brake Relay
(B-R2)

28 - Parking Brake Relay
(B-R1)

29 - Fuel Pump Relay (B-R10)

30 - Main Relay (B-R9)
31 - Rear Washer Relay (B-R8)
32 - Turn Signal Relay (Left)

(B-R7)
33 - Rear Wiper Relay (B-R6)

T5-4-6
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Right Console

Down Shift Switch

Bucket Operation Lever
Lift Arm Control Lever

Forward/Reverse Switch

Hone Switch

6 - Auxiliary Control Lever
(Optional)

7 - Quick Coupler Switch (Optional)
8 - Lift Arm Auto Leveler Downward

Set Switch (Optional)

9 - Lift Arm Auto Leveler Upward

Set Switch (Optional)
10 - Front Control Lock Lever

11 - Emergency Steering Check

Switch

12 - Fan Reverse Switch
13 - Fog Light Switch (Optional)

14 - Ride Control Switch

(Optional)

T4GB-01-02-023

15 - Forward/Reverse Selector
Switch

16 - Cigar Lighter

17 - Up-shift/Down-shift Switch

18 - Hold Switch

T5-4-7
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Monitor and Switches

T4GB-01-02-006

14
13
12

1

N o Oa b

10

8 T4GB-01-02-024

1 - Monitor Panel 5- Work Mode Selector Switch 9 - Front Wiper Switch 12 - Rear Wiper Switch
(Refer to T5-4-9)

2 - Driving Mode Switch 6 - Clutch Cat Position Switch 10 - Forward/Reverse Lever 13 - Working Light Switch

and Shift Switch

3 - Turn Signal Lever/Head Light 7 - Key Switch 11 - Air Conditioner Switch 14 - Hazard Light Switch
Switch/Dimmer Switch Panel

4 - Parking Brake Switch 8 - Steering Column Tilt

[Telescopic Lever

T5-4-8
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Monitor Panel

34

33

32 gé/

31

1 2 344 5 6 7 8
|\ g /

— g @
®) wertkm/n LT
5] B BB AVE_ODO ERROR

@ﬂ @l n/min Tkm m%l%j

£

Coolant Temperature
Gauge

Transmission Oil
Temperature Gauge
Turn Signal Indicator
(Left)

High Beam Indicator

Working Light Indicator
Turn Signal Indicator
(Right)

Monitor Display

Stop Indicator

Service Indicator

£ 57 ) “ - .;
< L) /ﬁ/%%

10 - Parking Brake Indicator 19 - Lever Steering Indicator
(Optional)
11 - Clearance Light Indicator 20 - Monitor Mode Selector

12 - Fuel Gauge 21 - Glow Signal

13 - Brake Low Oil Pressure 22 - Monitor Display Selector (Up)
Indicator

14 - Brake Low Oil Level 23 - Maintenance Indicator
Indicator

15 - Emergency Steering 24 - Monitor Display selector
Indicator (Optional) (Down)

16 - Low Steering Oil Pressure 25 - Forward/Reverse Switch
Indicator Indicator

17 - Seat Belt Indicator 26 - Water Separator Indicator

18 - Discharge Warning
Indicator

@
&

834

22 e V)

A

9 r10 -1

)

bEB,\ ( 15

'/
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=) —— ‘ VO]

/ / // T4GB-01-02-001
27 26 25- 244234 22 21- 20 -19 18 “17 -16

27 - Engine Warning Indicator
28 - Overheat Indicator

29 - Engine Low Oil Pressure
Indicator
30 - Air Filter Restriction Indicator

31 - Transmission Warning
Indicator

32 - Transmission Oil Filter
Restriction Indicator

33 - Hydraulic Oil Temperature
Indicator

34 - Transmission Oil
Temperature Indicator

T5-4-9



TROUBLESHOOTING / Component Layout

ENGINE AND FAN PUMP

% 2
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Big el ﬁ
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View A

! /
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H
1 i —
10 9
T4HA-01-02-007
1- Engine Oil Filter 5- Fuel Filter 9- ECM2 13 - Fan Pump (Not shown in
the image)
2 - Engine Oil Combination 6 - Start and Stop Switch 10 - Fuel Cooler (ECM2 Cooler) 14 - Top Dead Center Sensor
Sensor (Temperature and
Pressure)
3 - Alternator 7 - Inlet Air Combination 11 - Low Pressure Fuel Pump 15 - Crank Revolution Sensor
Sensor (Temperature and
Pressure)
4 - Starter 8 - Coolant Temperature 12 - Fuel Temperature Sensor
Sensor
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TROUBLESHOOTING / Component Layout
/ 2

e B
H

PUMP DEVICE 1

T4GB-01-02-009

DRIVE UNIT

T4GC-01-02-001
1- Main Pump 7 - Torque Converter Input 12 - Transmission Middle Shaft 17 - 3rd Clutch Solenoid Valve
Speed Sensor Sensor
2 - Regulator 8 - Air Breather 13 - Forward Clutch Solenoid 18 - 4th Clutch Solenoid Valve
Valve
3 - Priority Valve 9- Charge Pump 14 - Reverse Clutch Solenoid 19 - Transmission Control Valve
Valve
4 - Pump Delivery Pressure 10 - Vehicle Speed 15 - 1st Clutch Solenoid Valve 20 - Parking Brake Pressure
Switch Sensor Switch
5- Pilot Pump 11 - Transmission Output 16 - 2nd Clutch Solenoid Valve 21 - Regulator Valve

Speed Sensor
6 - Steering Relief Valve

T5-4-11



TROUBLESHOOTING / Component Layout

CONTROL VALVE
5 1
4
0 T
-h-l1

T

3 2
T4GB-03-02-002
1- Over Load Relief Valve 3 - Over Load Relief Valve 4 - Make-up Valve 5- Main Relief Valve
(Lift Arm: Bottom) (Bucket: Rod) (Lift Arm: Rod)

2 - Over Load Relief Valve
(Bucket: Bottom)

T5-4-12



TROUBLESHOOTING / Component Layout

RIDE CONTROL VALVE (OPTIONAL) CHARGING BLOCK

6
T4GB-01-02-013
T4GB-01-02-014 1 0 9 8 7
FAN MOTOR
10 1
| ﬂ‘?)}
N [
L |
T4GB-01-02-012
1- Overload Relief Valve 5- Service Brake Accumulator 8 - Pilot Relief Valve 11 - Reverse Control Solenoid
(Front) Valve
2 - Ride Control Solenoid 6 - Service Brake Accumulator 9- Pump Torque Control 12 - Relief Valve
Valve (Rear) Solenoid Valve
3 - Ride Control Accumulator 7 - Relief Valve 10 - Parking Brake Solenoid 13 - Flow Control Solenoid
Valve Valve

4 - Pilot Accumulator

T5-4-13



TROUBLESHOOTING / Component Layout

STEERING VALVE

T4GB-01-02-020

EMERGENCY STEERING PUMP

T4GB-01-02-010

1- Overload Relief Valve 3 - Electric Motor 5- Check Valve 6 - Relief Valve
2 - Overload Relief Valve 4 - Gear Pump

T5-4-14
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(Blank)

T5-4-15



TROUBLESHOOTING / Component Layout

COMPONENTS IN CONTROL VALVE

_____

T4GB-03-02-008

T5-4-16



TROUBLESHOOTING / Component Layout

- Flow Control Valve

(Poppet)

- Flow Control Valve

(Changeover Valve)

- Negative Control Valve

IS

- & fo. o\
O - Yeo—m—m
= °° 1
- ~
o ~0
0Oy
-

|

- Overload Relief Valve
(Bucket: Bottom End)
- Overload Relief Valve
(Bucket: Rod End)

- Overload Relief Valve
(Lift Arm: Bottom End)

./
@
E

6
I
4-!1

4

>

£

£

7 - Make-up Valve
(Lift Arm: for Rod)
8 - Restriction Valve

9 - Low-pressure Relief Valve

10 - Main Relief Valve

11 - Load Check Valve
(Lift Arm Circuit)

T4GB-03-02-009
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TROUBLESHOOTING / Component Layout

_____

_____

_____
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TROUBLESHOOTING / Component Layout

Section A’

7

11

Section B’

i

1- Flow Control Valve
(Poppet)

2 - Flow Control Valve
(Changeover Valve)

3 - Negative Control Valve

*: Refer to T5-4-17

C
T

4 - Overload Relief Valve
(Bucket: Bottom End)

5- Overload Relief Valve
(Bucket: Rod End)

6 - Overload Relief Valve
(Lift Arm: Bottom End)

- 6
T h
L
| ==:
CL _____
]
~ i —
jms
2
4
TEID

7 - Make-up Valve
(Lift Arm: for Rod)
8 - Restriction Valve

10 - Main Relief Valve

11 - Load Check Valve

(Lift Arm Circuit)
9- Low-pressure Relief Valve

T4GB-03-02-010
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TROUBLESHOOTING / Component Layout
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T4GB-03-02-008

T5-4-20



TROUBLESHOOTING / Component Layout

Section C’

N

Section D’

1- Flow Control Valve
(Poppet)

2 - Flow Control Valve
(Changeover Valve)

3 - Negative Control Valve

*: Refer to T5-4-17.

Section E-
3
T4GB-03-02-011

4 - Overload Relief Valve 7 - Make-up Valve 10 - Main Relief Valve

(Bucket: Bottom End) (Lift Arm: for Rod)
5- Overload Relief Valve 8 - Restriction Valve 11 - Load Check Valve

(Bucket: Rod End) (Lift Arm Circuit)
6 - Overload Relief Valve 9- Low-pressure Relief Valve

(Lift Arm: Bottom End)

T5-4-21



TROUBLESHOOTING / Component Layout
COMPONENTS IN STEERING VALVE

Port A Port T
Port B
Port Pa — - — Port Pb
/ . | \1 \.
5 6~ portDR | Port P 4 5
Port LS T4GB-03-04-002
Port A: Pressure for Steering Port B: Pressure for Steering Port Pa: Pilot Pressure for Port Pb: Pilot Pressure for
Right Left Steering Right Steering Left
Port P: From Main Pump Port T: Return to Hydraulic Oil Port LS: To Port LS of Priority Port DR:Return to Hydraulic Oil
Tank Valve Tank

T5-4-22



TROUBLESHOOTING / Component Layout

T4GB-03-04-001

1- Spool 3 - Overload Relief Valve 5 - Variable Orifice
2 - Overload Relief Valve 4 - Lord Check Valve 6 - Fixed Orifice

T5-4-23
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Port A

Port T

Port B

Port Pa — _|

P

]

!

I
T

HH
|

i

- — Port Pb

Port A: Pressure for Steering
Right
Port P: From Main Pump

Port B: Pressure for Steering

| Port P
Port LS

Port Pa: Pilot Pressure for
Steering Right

Port T: Return to Hydraulic Oil Port LS: To Port LS of Priority

T4GB-03-04-002

Port Pb: Pilot Pressure for
Steering Left

Port DR:Return to Hydraulic Oil
Tank

T5-4-24



TROUBLESHOOTING / Component Layout

Section A’

7\ PortP Port DR

Port T
Section B’ 3
Port LS
Port B (E Port A
J | =,
[}
- mm|:
2 - k="
0 fan Iav— —
Port Pb H ﬂ Port Pa
4 7 / \_ 5 4 T4GB-03-04-003
Section C’ 6
T4GB-03-04-006
1- Spool 3 - Overload Relief Valve 5 - Variable Orifice 7 - Passage A
2 - Overload Relief Valve 4 - Lord Check Valve 6 - Fixed Orifice

*: Refer to T5-4-23.
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TROUBLESHOOTING / Component Layout

COMPONENTS IN CHARGING BLOCK

Service Brake Accumulator
(Rear)
Adaptor

Port M2

(To Rear End of Brake Valve)
Check Valve

Port M1

(To Front End of Brake Valve)
Service Brake Accumulator
(Front)

Service Brake Pressure Sensor
Port P (from Pilot Pump)

9 - Priority Valve

10 - Pilot Relief Valve

11 - Port DR (To Hydraulic Oil Tank)

12 - Port DR2 (To Hydraulic Oil Tank)
13 - Port PS1
(To Steering Pilot Valve)
14 - Port X
(To Main Pump Regulator)
15 - Parking Brake Pressure Sensor

16 - Port BR3 (To Parking Brake)

17 - Port PS2

(To Main Pump Regulator

and Ride Control Valve (Optional))
18 - Pilot Accumulator

19 - Port PP (To Pilot Shutoff Valve)
20 - Parking Brake Solenoid Valve

21 - Pump Torque Control Proportional
Solenoid Valve
22 - Relief Valve

T5-4-26
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Port for Attaching dL

Service Brake
Accumulator (Rear)

Port for Attaching
Service Brake
Accumulator (Front)

Pump Torque
Control
Proportional O 2— O

Solenoid Valve

Parking Brake
Solenoid Valve

Port for Attaching
Pilot Accumulator

T4GB-03-06-001
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TROUBLESHOOTING / Component Layout

Service Brake Accumulator
(Rear)
Adaptor

Port M2

(To Rear End of Brake Valve)
Check Valve

Port M1

(To Front End of Brake Valve)
Service Brake Accumulator
(Front)

Service Brake Pressure Sensor
Port P (from Pilot Pump)

9 - Priority Valve

10 - Pilot Relief Valve

11 - Port DR (To Hydraulic Oil Tank)

12 - Port DR2 (To Hydraulic Oil Tank)
13 - Port PS1
(To Steering Pilot Valve)
14 - Port X
(To Main Pump Regulator)
15 - Parking Brake Pressure Sensor

16 - Port BR3 (To Parking Brake)

17 - Port PS2

(To Main Pump Regulator

and Ride Control Valve (Optional))
18 - Pilot Accumulator

19 - Port PP (To Pilot Shutoff Valve)
20 - Parking Brake Solenoid Valve

21 - Pump Torque Control Proportional
Solenoid Valve
22 - Relief Valve

T5-4-28
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TROUBLESHOOTING / Component Layout

. . 1
Section V-V /

—

T

M d .
10/

Section U-U’

'_d

21 O

15 16
Section T-T" / /

V&%gﬁ%mﬁ
-

Ve

Section S-S

’@“ 18
O ’/

T

/ T4GB-03-06-003

*Refer to T5-4-27.
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TROUBLESHOOTING / Component Layout

7 -
8 -

Service Brake Accumulator
(Rear)
Adaptor

Port M2

(To Rear End of Brake Valve)
Check Valve

Port M1

(To Front End of Brake Valve)
Service Brake Accumulator
(Front)

Service Brake Pressure Sensor
Port P (From Pilot Pump)

9- Priority Valve

10 - Pilot Relief Valve

11 - Port DR (To Hydraulic Oil Tank)

12 - Port DR2 (To Hydraulic Oil Tank)
13 - Port PS1
(To Steering Pilot Valve)
14 - Port X
(To Main Pump Regulator)
15 - Parking Brake Pressure Sensor

16 - Port BR3 (To Parking Brake)

17 - Port PS2

(To Main Pump Regulator

and Ride Control Valve (Optional))
18 - Pilot Accumulator

19 - Port PP (To Pilot Shutoff Valve)
20 - Parking Brake Solenoid Valve

21 - Pump Torque Control Proportional
Solenoid Valve
22 - Relief Valve

T5-4-30
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Section Z-Z'

"~

Section Y-Y — 7
—
O
~ —
o
i - o m—
Section X-X' 8
— O | — 4

LV

Section W-W’

|
1L )y
T —

[
[C— 7T

T4GB-03-06-004

*Refer to T5-4-27
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TROUBLESHOOTING / Component Layout

COMPONENTS IN RIDE CONTROL VALVE

Ride Control Valve

Lift Arm
Cylinder

Ride Control
Accumulator

5
\DQ SP
3 \ -
—" ' j @ Pi
11 T
P= |
! |
=0 i TN ;Xﬁ
4 -
\\\
N - B /
; Z
| ol A
 E— : J 2
M He ___’-//
To Hydraulic Oil Tank O
t ,
From Charging
Block
e
1 - Ride Control Solenoid Valve 3 - Overload Relief Valve 5 - Drain Plug
2 - Charge-cut Spool 4 - Spool

T4GB-03-08-002
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=

T4GB-03-08-001
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TROUBLESHOOTING / Component Layout

Lift Arm
Cylinder
| | | |
|
T
Ride Control
Accumulator
5 Ride Control Valve
\\DQ SP
3 T
\\ { /I @ Pi
.: ° {1 —1
T = T //
i J N
LS M IARD
4 o
\\\
N - B /
Z z
M | ¢ A
 E— : J 2
M He ___’-//
To Hydraulic Oil Tank O

! :

From Charging

Block
e
T4GB-03-08-002
1 - Ride Control Solenoid Valve 3 - Overload Relief Valve 5- Drain Plug
2 - Charge-cut Spool 4 - Spool

T5-4-34
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Section A’

To Ride Control
Port Pi Accumulator

/ T Port SP 3

~

Y
- W
= I g
K — Port B

QLOLAQQAH
ad
OO0 QOO0

Port A LIS ! .;' ‘it_
o ©

4 ‘[ I‘ Port T

T4GB-03-08-003

*Refer to T5-4-33
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TROUBLESHOOTING / Component Layout

FRONT VIEW OF TRANSMISSION

1

2

3

4

— A
T4GC-03-09-003

1- Breather 3 - Control Valve 5- Charging Pump 7 - Rotation Sensor (B)
2 - From Oil Cooler 4 - Oil Feed Port 6 - Rotation Sensor (A) 8 - Vehicle Speed Sensor

T5-4-36



TROUBLESHOOTING / Component Layout

SIDE VIEW OF TRANSMISSION

10

Converter Inlet Pressure
Port
Regulator Valve

Forward Clutch Pressure
Port

€]

©
&

0 N o g b~ W

Rz
[

6 -

Reverse Clutch Pressure 7 -
Port
1st Speed Clutch Pressure 8 -
Port
2nd Speed Clutch Pressure 9 -
Port

T4GC-03-09-005

3rd Speed Clutch Pressure 10 - Parking Brake Pressure
Port Switch Port

4th Speed Clutch Pressure

Port

Parking Brake Release

Pressure Inlet

T5-4-37



TROUBLESHOOTING / Component Layout

REAR VIEW OF TRANSMISSION

l—

s

9
8
E
Detail E é 35
T4GC-03-09-004
Section DD

1- Engine Speed Sensor 4 - Strainer 7 - Oil Pressure Gauge Port

2 - Suction Tube 5- To Oil Cooler 8 - Safety Valve

3- Hose 6 - Converter Outlet Boss 9- Spring

T5-4-38



TROUBLESHOOTING / Component Layout

CROSS-SECTIONAL DRAWING OF TORQUE CONVERTER

D; ///"’/"

T oo oo]
i oo ooj

a b WON -

]l .
T4GC-03-09-001
1- Cover Wheel 4 - Stator 7 - Impeller 10 - Guide Carrier
2 - Input Plate 5- Input Guide 8 - Impeller Hub 11 - Turbine Shaft
3 - Turbine 6 - Stator Hub 9 - Pump Drive Gear

T5-4-39



TROUBLESHOOTING / Component Layout

CROSS-SECTIONAL DRAWING OF TRANSMISSION

13

15

- Charging Pump
- Pump Drive Shaft
- Forward Clutch
- Distributor Cap

A wWN =

*Refer to T5-4-36

Section CC’

o0 N O,

)

1 D '.i [@1@)

Section BB’

=

16

- Parking Brake

- Front Output Flange
- Output Shaft

- Drain Plug

10 -
11 -
12 -

- Rear Output Flange

1st & 2nd Speeds Clutch
Distributor Cap
Idler Shaft

Section AA’

13-
14 -
15 -
16 -

T4GC-03-09-006

Torque Converter
Reverse Clutch
Distributor Cap

3rd & 4th Speeds Clutch

T5-4-40



TROUBLESHOOTING / Component Layout

CROSS-SECTIONAL DRAWING OF CLUTCH SHAFT

NN\

!!;'i'i'i'i'i'i'i'i'i'i!irém
ke
\ N
N

i IIIIIIIII-i“

f Detail B

Detail A
1- Hub Gear 5- Bleed Valve 8- Disk 11 - Shaft
2 - End Plate 6 - Seal Ring (Outer) 9- Plate 12 - Plug
3 - Return Spring 7 - Piston 10 - Hub Gear 13 - Seal Ring
4 - Seal Ring (Inner)

T5-4-41



TROUBLESHOOTING / Component Layout

CROSS-SECTIONAL DRAWING OF TRANSMISSION REGULATOR VALVE

Normally

Small Hole of

Regulator Spool Regulator Spool Spring

o]
L

From
Charging Pump

T4GC-03-09-025

When overflowing

Regulator Spool Spring

[ | [ |
o ( i a—
C TN | | rocoooopo
| - li
- % / S -bo-0-coer
gl C
o Transmission o | 4 ¥

From To Torque
Charging Pump Converter

T4GC-03-09-026
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CROSS-SECTIONAL DRAWING OF TRANSMISSION CONTROL VALVE

24

23

[ |

N

1.4
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22

1.4

21
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[a
|||
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a/e/ o/ o/ a/e/
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From
Charging Pump

Solenoid Body 7 - Emergency Reverse Spool
Valve Body 8 - Reverse Modulation Spool
Cover 9 - Reverse Modulation Spring

Emergency Forward Spool 10 - 1st Speed Modulation

Spool

Forward Modulation Spool 11 - 1st Speed Modulation
Spring

Forward Modulation Spring 12 - Emergency 2nd Speed
Spool

13 - 2nd Speed Modulation
Spool

14 - 2nd Speed Modulation
Spring

15 - 3rd Speed Modulation
Spool

16 - 3rd Speed Modulation
Spring

17 - 4th Speed Modulation
Spool

18 - 4th Speed Modulation
Spring

T4GC-03-09-029

19 - 4th Speed Proportional
Solenoid Valve

20 - 3rd Speed Proportional
Solenoid Valve

21 - 2nd Speed Proportional
Solenoid Valve

22 - 1st Speed Proportional
Solenoid Valve

23 - Reverse Proportional
Solenoid Valve

24 - Forward Proportional
Solenoid Valve

T5-4-43
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(Blank)
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TROUBLESHOOTING / Troubleshooting A
TROUBLESHOOTING A PROCEDURE

Refer to troubleshooting A procedure in case any fault
codes are displayed after diagnosing by using Dr. ZX
or the service mode of monitor unit.

¢ How to Read Troubleshooting Flow Charts

YES(OK)

(2) After completing the checking and/or measuring procedures in box (1),
: (1) — select YES (OK) or NO (NOT OK) and proceed to box (2) or (3).

nonoTory| )

Instructions, reference, and/or inspection methods and/or measurements are occasionally
described under the box. If incorrectly checked or measured, not only will troubleshooting
- Key switch: ON be unsuccessful but also damage to the components may result.

¢ Izl Use Dr. ZX for descriptions in the double-line box.

Causes of machine problems are stated in the thick-line box. Scanning quickly through the
thick-line boxes allows you to estimate the possible causes before actually following the
flow chart.

@ NOTE: Harness end connector viewed from the
open end side by the all connectors image
shown in this section.

Harness

Open End
Side " arness End Connector

T158-05-03-001
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TROUBLESHOOTING / Troubleshooting A

MC FAULT CODE LIST

Controller Hardware Failure

Fault Trouble Cause Influenced Control
Code
11000-2 | Abnormal EEPROM Faulty MC All Control
11001-2 | Abnormal RAM Faulty MC All Control
11002-2 | Abnormal A/D (Analog to Digi- | Faulty MC All Control
tal) Converter
11003-3 | Abnormal Sensor Voltage Faulty sensor because of [ All Control
shorted circuit in harness
Faulty MC
11004-2 | CAN Communication Error Faulty sensor because of [ All Pump Control

shorted circuit in harness
Faulty MC

All Transmission Control

All Engine Control

Hydraulic Drive Fan Cooling
Control

Ride Control

CAN Cycle Data Communica-
tion

T5-5-2



TROUBLESHOOTING / Troubleshooting A

Symptoms in Machine Operation When Trouble Occurs Remark

There is something wrong with machine operation. Retrial B
Replace MC

There is something wrong with machine operation. Retrial B
Replace MC

As the latest, normal value AD (analog to digital) is enabled, the | Retrial B

machine may be operated incorrectly or slowly. Replace MC

Inputs from all sensors are uncertain. Retrial B
Check Harness
Replace MC

As engine speed is kept at 1000 min”" (1000 rpm), the work may | Retrial B

be inoperable. Check CAN Harness
Replace MC

T5-5-3



TROUBLESHOOTING / Troubleshooting A

Engine Failure

Fault

Code Trouble Cause Influenced Control
11103-3 | Abnormal Accelerator Pedal | Voltage: 4.75 V or higher Pump Torque Decrease Con-
High Voltage trol
Engine  Accelerator Pedal
Control
11103-4 | Abnormal Accelerator Pedal | Voltage: Less than 0.25 V Pump Torque Decrease Con-
Low Voltage trol
Engine  Accelerator Pedal
Control
11105-3 | Abnormal Torque Converter | Engine speed=0 min™’ Hydraulic Drive Fan Cooling
Input Shaft Sensor ECM 1 engine speed>500 min” | Control

T5-5-4



TROUBLESHOOTING / Troubleshooting A

Symptoms in Machine Operation When Trouble Occurs

Remedy

The accelerator pedal is inoperable.

Engine speed kept at 1000 min™ (1000 rpm), the work may be

inoperable.

Retrial B

Check Harness

Replace Accelerator Pedal
Replace MC

The accelerator pedal is inoperable.

Engine speed kept at 1000 min™ (1000 rpm), the work may be

Retrial B
Check Harness

inoperable. Replace Accelerator Pedal
Replace MC
As fan speed is controlled by temperature only, when oil and | Retrial B

coolant temperature are high, the machine starts slowly.

Fuel consumption becomes bad.

Check Harness

Replace Torque Converter Input Shaft
Sensor

Replace MC

T5-5-5



TROUBLESHOOTING / Troubleshooting A

Pump Failure

Fault Trouble Cause Influenced Control

Code

11204-3 | Abnormal Pump Delivery | Output voltage: 4.75 V or | Disable Pump Torque Decrease
Pressure Sensor High Volt- | higher Control
age

11204-4 | Abnormal Pump Delivery | Output voltage: Less than | Disable Pump Torque Decrease
Pressure Sensor Low Voltage | 0.25V Control

11209-3 | Abnormal Implement Pres- | Output voltage: 4.75 V or | Disable Pump Torque Decrease
sure Sensor High Voltage higher Control

11209-4 | Abnormal Implement Pres- | Output voltage: Less than | Disable Pump Torque Decrease

sure Sensor Low Voltage

0.25V

Control

T5-5-6



TROUBLESHOOTING / Troubleshooting A

Symptoms in Machine Operation When Trouble Occurs

Remedy

As the pump is controlled by pump standard torque control, work ef-
ficiency of the front attachment becomes low.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Pump Delivery Pressure Sen-
sor

Replace MC

As the pump is controlled by pump standard torque control, work ef-
ficiency of the front attachment becomes low.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Pump Delivery Pressure Sen-
sor

Replace MC

As the pump is controlled by pump standard torque control, work ef-
ficiency of the front attachment becomes low.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Implement Pressure Sensor
Replace MC

As the pump is controlled by pump standard torque control, work ef-
ficiency of the front attachment becomes low.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Implement Pressure Sensor
Replace MC

T5-5-7



TROUBLESHOOTING / Troubleshooting A

Pilot Failure
Fault Trouble Cause Influenced Control
Code
11312-3 | Abnormal Brake Pedal Pres- | Voltage: 4.75 V or higher Clutch Cut-Off Control

sure Sensor High Voltage

11312-4 | Abnormal Brake Pedal Pres- | Voltage: Less than 0.25V Clutch Cut-Off Control
sure Sensor Low Voltage

11313-3 | Abnormal Parking Brake Pres- | Output voltage: 4.75 V or higher | Parking Brake Indicator Con-
sure Sensor High Voltage trol

11313-4 | Abnormal Parking Brake Pres- | Output voltage: Less than 0.25 | Parking Brake Indicator Con-

sure Sensor Low Voltage

\

trol

T5-5-8



TROUBLESHOOTING / Troubleshooting A

Symptoms in Machine Operation When Trouble Occurs

Remedy

As clutch cut-off control is disabled, the clutch cut-off is inoper-
able.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Brake Pedal Pressure Sensor
Replace MC

As clutch cut-off control is disabled, the clutch cut-off is inoper-
able.
Fuel consumption becomes bad.

Retrial B

Check Harness

Replace Brake Pedal Pressure Sensor
Replace MC

As the parking brake is forcibly released, the machine can travel
with the parking brake switch ON.

Retrial B

Check Harness

Replace Parking Brake Pressure Sensor
Replace MC

As the parking brake is forcibly released, the machine can travel
with the parking brake switch ON.

Retrial B

Check Harness

Replace Parking Brake Pressure Sensor
Replace MC
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Proportional Solenoid Valve Failure

Fault Trouble Cause Influenced Control
Code
11412-2 | Abnormal Feedback of Hydraulic The feedback current | Hydraulic Drive Fan Cooling
Drive Fan Flow Rate Control Sole- to MC becomes the | Control
noid Valve uncertain value
11412-3 | Abnormal Feedback High Current of | The feedback current | Hydraulic Drive Fan Cooling
Hydraulic Drive Fan Flow Rate Con- | to MC exceeds the | Control
trol Solenoid Valve upper limit
11412-4 | Abnormal Feedback Low Current of | While the command | Hydraulic Drive Fan Cooling
Hydraulic Drive Fan Flow Rate Con- | from MC is output, the | Control
trol Solenoid Valve feedback current to MC
is 56 mA or less
11413-2 | Abnormal Feedback of Pump Torque | The feedback current | Pump Standard Torque Control
Control Solenoid Valve to MC becomes the
uncertain value
11413-3 | Abnormal Feedback High Current of | The feedback current | Pump Standard Torque Control
Pump Torque Control Solenoid Valve | to MC exceeds the
upper limit
11413-4 | Abnormal Feedback Low Current of | While the command | Pump Standard Torque Control
Pump Torque Control Solenoid Valve | from MC is output, the
feedback current to MC
is 56 mA or less
11414-2 | Abnormal Feedback of Transmission | The feedback current | All Transmission Control
Clutch First Gear Proportional Sole- | to MC becomes the
noid Valve uncertain value
11414-3 | Abnormal Feedback High Current of | The feedback current | All Transmission Control

Transmission Clutch First Gear

Proportional Solenoid Valve

to MC exceeds the
upper limit
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Symptoms in Machine Operation When Trouble Occurs

Remedy

As the fan rotation is kept at maximum, the machine starts slowly.
Fuel consumption becomes bad.

Retrial B

Check Harness (Feedback line from the
flow rate control solenoid valve to MC)
Replace Hydraulic Drive Fan Flow Rate
Control Solenoid Valve

Replace MC

As the fan rotation is kept at maximum, the machine starts slowly.
Fuel consumption becomes bad.

Retrial B

Check Harness (Feedback line from the
flow rate control solenoid valve to MC)
Replace Hydraulic Drive Fan Flow Rate
Control Solenoid Valve

Replace MC

As the fan rotation is kept at maximum, the machine starts slowly.
Fuel consumption becomes bad.

Retrial B

Check Harness (Feedback line from the
flow rate control solenoid valve to MC)
Replace Hydraulic Drive Fan Flow Rate
Control Solenoid Valve

Replace MC

As the pump is kept at minimum displacement, work efficiency of
the front attachment becomes low.

Retrial B

Check Harness (Feedback line from the
torque control solenoid valve to MC)
Replace Pump Torque Control Solenoid
Valve

Replace MC

As the pump is kept at minimum displacement, work efficiency of
the front attachment becomes low.

Retrial B

Check Harness (Feedback line from the
torque control solenoid valve to MC)
Replace Pump Torque Control Solenoid
Valve

Replace MC

As the pump is kept at minimum displacement, work efficiency of
the front attachment becomes low.

Retrial B

Check Harness (Feedback line from the
torque control solenoid valve to MC)
Replace Pump Torque Control Solenoid
Valve

Replace MC

As speed is kept at second gear in spite of the shift switch, there
is some influence on the work.

Retrial B

Check Harness (Feedback line from first
gear proportional solenoid valve output to
MC)

Replace First Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at second gear in spite of the shift switch, there
is some influence on the work.

Retrial B

Check Harness (Feedback line from first
gear proportional solenoid valve output to
MC)

Replace First Gear Proportional Solenoid
Valve

Replace MC
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Fault
Code

Trouble

Cause

Influenced Control

11414-4

Abnormal Feedback Low Current of
Transmission Clutch First Gear
Proportional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control

11415-2

Abnormal Feedback of Transmission
Clutch Second Gear Proportional
Solenoid Valve

The feedback current
to MC becomes the
uncertain value

All Transmission Control

11415-3

Abnormal Feedback High Current of
Transmission Clutch Second Gear
Proportional Solenoid Valve

The feedback current
to MC exceeds the
upper limit

All Transmission Control

11415-4

Abnormal Feedback Low Current of
Transmission Clutch Second Gear
Proportional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control

11416-2

Abnormal Feedback of Transmission
Clutch Third Gear Proportional So-
lenoid Valve

The feedback current
to MC becomes the
uncertain value

All Transmission Control

11416-3

Abnormal Feedback High Current of
Transmission Clutch Third Gear
Proportional Solenoid Valve

The feedback current
to MC exceeds the
upper limit

All Transmission Control

11416-4

Abnormal Feedback Low Current of
Transmission Clutch Third Gear
Proportional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control

11417-2

Abnormal Feedback of Transmission
Clutch Fourth Gear Proportional So-
lenoid Valve

The feedback current
to MC becomes the
uncertain value

All Transmission Control
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Symptoms in Machine Operation When Trouble Occurs

Remedy

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from first gear
proportional solenoid valve output to MC)
Replace First Gear Proportional Solenoid Valve
Replace MC

As speed is kept at first gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from second gear
proportional solenoid valve output to MC)
Replace Second Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at first gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from second gear
proportional solenoid valve output to MC)
Replace Second Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at first gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from second gear
proportional solenoid valve output to MC)
Replace Second Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from third gear
proportional solenoid valve output to MC)
Replace Third Gear Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from third gear
proportional solenoid valve output to MC)
Replace Third Gear Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from third gear
proportional solenoid valve output to MC)
Replace Third Gear Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from fourth gear
proportional solenoid valve output to MC)
Replace Fourth Gear Proportional Solenoid
Valve

Replace MC
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Fault
Code

Trouble

Cause

Influenced Control

11417-3

Abnormal Feedback High Current of
Transmission Clutch Fourth Gear
Proportional Solenoid Valve

The feedback current
to MC exceeds the
upper limit

All Transmission Control

11417-4

Abnormal Feedback Low Current of
Transmission Clutch Fourth Gear
Proportional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control

11418-2

Abnormal Feedback of Transmission
Clutch Forward Proportional Sole-
noid Valve

The feedback current
to MC becomes the
uncertain value

All Transmission Control

11418-3

Abnormal Feedback High Current of
Transmission Clutch Forward Pro-
portional Solenoid Valve

The feedback current
to MC exceeds the
upper limit

All Transmission Control

11418-4

Abnormal Feedback Low Current of
Transmission Clutch Forward Pro-
portional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control

11419-2

Abnormal Feedback of Transmission
Clutch Reverse Proportional Sole-
noid Valve

The feedback current
to MC becomes the
uncertain value

All Transmission Control

11419-3

Abnormal Feedback High Current of
Transmission Clutch Reverse Pro-
portional Solenoid Valve

The feedback current
to MC exceeds the
upper limit

All Transmission Control

11419-4

Abnormal Feedback Low Current of
Transmission Clutch Reverse Pro-
portional Solenoid Valve

The feedback current
to MC is 20 mA or less

All Transmission Control
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Symptoms in Machine Operation When Trouble Occurs

Remedy

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from fourth gear
proportional solenoid valve output to MC)
Replace Fourth Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from fourth gear
proportional solenoid valve output to MC)
Replace Fourth Gear Proportional Solenoid
Valve

Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from forward
proportional solenoid valve output to MC)
Replace Forward Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from forward
proportional solenoid valve output to MC)
Replace Forward Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from forward
proportional solenoid valve output to MC)
Replace Forward Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from reverse
proportional solenoid valve output to MC)
Replace Reverse Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from reverse
proportional solenoid valve output to MC)
Replace Reverse Proportional Solenoid Valve
Replace MC

As speed is kept at second gear in spite of the shift switch,
there is some influence on the work.

Retrial B

Check Harness (Feedback line from reverse
proportional solenoid valve output to MC)
Replace Reverse Proportional Solenoid Valve
Replace MC
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Transmission Failure

Fault
Code

Trouble

Cause

Influenced Control

11600-3

Abnormal Travel Speed Sensor

The abnormal value below

is detected with the clutch

connected.

e Travel speed sensor=0
min™

e Middle shaft sensor>300
min™

e Torque converter output
speed sensor>500 min™

e Detected voltage under
the open circuit with key
ON: 4.5V or higher

All Transmission Control

11600-4

Abnormal Low Voltage of Travel
Speed Sensor

Detected voltage under the
shorted circuit with key ON:
Less than 1.5V

All Transmission Control

11601-3

Abnormal Torque Converter

Output Speed Sensor

The abnormal value below

is detected with the clutch

connected.

e Torque converter output
speed sensor=0 min”’

e Middle shaft sensor>300
min”'

e Travel speed sensor>300
min”'

Pump Torque Decrease Control

11602-3

Abnormal Transmission Middle
Shaft Sensor

The abnormal value below

is detected with the clutch

connected.

e Middle shaft sensor =0
min”'

e Travel speed sensor>500
min”'

e Torque converter output
speed sensor>500 min™’

All Transmission Control

11904-2

Abnormal Forward/Reverse

Lever

The forward/reverse sig-
nals are turned ON for 80
ms or longer at the same
time.

All Transmission Control

11905-2

Abnormal Forward/Reverse

Switch

The forward/reverse sig-
nals are turned ON for 80
ms or longer at the same
time.

All Transmission Control
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Symptoms in Machine Operation When Trouble Occurs

Remedy

As travel speed is calculated at the middle shaft sensor,
there is no influence on the machine. Travel speed moves
over about 2 km/h when shifting the gears.

Retrial B

Check Harness

Replace Travel Speed Sensor
Replace MC

As travel speed is calculated at the middle shaft sensor,
there is no influence on the machine. Travel speed moves
over about 2 km/h when shifting the gears.

Retrial B

Check Harness

Replace Travel Speed Sensor
Replace MC

As travel speed rate becomes 0, torque decrease control is
disabled and base torque control is operable. Work effi-
ciency and fuel consumption may become bad. There may
be some shock when shifting the gears.

Retrial B

Check Harness

Replace Torque Converter Output Speed Sensor
Replace MC

As backup travel speed calculation is disabled, travel
speed is not displayed in case of the abnormal travel speed
sensor.

Retrial B

Check Harness

Replace Transmission Middle Shaft Sensor
Replace MC

As the forward/reverse lever is forcibly turned to neutral in
case of the abnormal forward/reverse lever, the machine
cannot start.

Retrial B

Check Harness

Replace Forward/Reverse Lever
Replace MC

The forward/reverse lever only is operable in case of the
abnormal forward/reverse switch.

Retrial B

Check Harness

Replace Forward/Reverse Switch
Replace MC
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CAN Data Reception Failure

Fault Trouble Cause Influenced Control
Code
11910-2 | Actual Engine Speed Receive | Faulty Harness Transmission Control
Error Faulty ECM (Error judgment of engine
Received from ECM 1 pulse sensor)
11914-2 | Radiator Coolant Temperature | Faulty Harness Hydraulic Drive Fan Cooling
Receive Error Faulty Monitor Unit Control
Received from Monitor Unit
11920-2 | Fuel Flow Rate Receive Error Faulty Harness

Received from ECM 1

Faulty ECM
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Symptoms in Machine Operation When Trouble Occurs

Remedy

Error of the torque converter input speed sensor cannot be

judged.

Retrial B

Check CAN Communication Line
Replace Engine Speed Sensor
Replace MC

As the fan rotation is always kept at maximum, the machine

Retrial B

starts slowly. Check CAN Communication Line
Fuel consumption becomes bad. Replace Monitor Unit

Replace MC
The fuel consumption is not displayed on the monitor. Retrial B

Check CAN Communication Line
Replace ECM 1 or 2
Replace MC
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Other Failures

Fault Trouble Cause Influenced Control
Code
11901-3 | Hydraulic  Oil Temperature | Voltage: 4.52 V or higher Auto-Warming Up Control
Sensor High Voltage Hydraulic Drive Fan Cooling
Control
11901-4 | Hydraulic  Qil  Temperature | Voltage: Less than 0.23 V Auto-Warming Up Control

Sensor Low Voltage

Hydraulic Drive Fan Cooling
Control
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Symptoms in Machine Operation When Trouble Occurs

Remedy

When temperature is low (hydraulic oil temperature is 0 °C
(32 °F) or less), the auto-warming up control is inoperable.
Fuel consumption becomes bad.

The hydraulic oil temperature calculating part is kept at
maximum.

Retrial B

Check Harness

Replace Hydraulic Oil Temperature Sensor
Replace MC

When temperature is low (hydraulic oil temperature is 0 °C
(32 °F) or less), the auto-warming up control is inoperable.
Fuel consumption becomes bad.

The hydraulic oil temperature calculating part is kept at
maximum.

Retrial B
Check Harness

Replace Hydraulic Oil Temperature Sensor
Replace MC
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ECM1 and ECM2 FAULT CODE LIST

ECM1
Fault Code Trouble Presumptive Symptoms in Real Machine Operation
45-3 Abnormal High Voltage of Decompression | Engine output lowering
Valve
45-3 Abnormal Low Voltage of Decompression | Engine output lowering
Valve
91-0 Unadjustment of Accelertor Pedal Differences of accelerator pedal movemant and engine
speed change may come out than usual.
91-2 Unceratin Volatage of Accelertor Pedal Differences of accelerator pedal movemant and engine
speed change may come out than usual.
91-3 Abnormal High Voltage of Accelertor|Differences of accelerator pedal movemant and engine
Pedal speed change may come out than usual.
91-4 Abnormal Low Voltage of Accelertor|Differences of accelerator pedal movemant and engine
Pedal speed change may come out than usual.
98-0 Abnormal Oil Level The engine may be damaged.
98-1 Engine Oil Level Lowering The engine may be damaged.
98-14 Abnormal Lowering of Engine Oil Level If coolant temperature is also high, the engine may stop
automatically.
100-1 Engine Oil Pressure Lowering The engine inside is worn and the engine may be
damaged.
100-14 |Abnormal Lowering of Engine Qil|lf coolant temperature is also high, the engine may stop
Pressure automatically.
110-0 High Coolant Temperature Abnormal temperature rise around engine
Engine output may be lowered.
110-14 | Abnormal Rise in Coolant Temperature Abnormal temperature rise around engine
Engine output may be lowered.
If engine oil pressure is also high, the engine may stop
automatically.
158-0 Abnormal Rise in Signal Voltage with Key | The engine cannot start or engine speed control is
ON impossible.
158-1 Signal Voltage with Key ON Lowering The trouble may occur that the engine cannot start or the
engine stops suddenly.
CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code
Remedy (K-line)
Check wiring 10003
Check solenoid valve
Check wiring 10004
Check solenoid valve
Adjust accelerator pedal 10200
Check wiring
* Operating position at Idle speed: 5V
* Kickdown position: 4.9 V
Check wiring 10202
* Operating position at Idle speed: 5V
¢ Kickdown position: 4.9 V
Replace accelerator pedal sensor
Check wiring 10203
* Operating position at Idle speed: 5V
¢ Kickdown position: 4.9 V
Replace accelerator pedal sensor
Check wiring 10204
* Operating position at Idle speed: 5V
* Kickdown position: 4.9V
Replace accelerator pedal sensor
Refill or drain engine oil 10400
Refill engine oil 10401
Refill oil 10414
Check engine oil pump and hydraulic circuit 10501
Check engine oil pump and hydraulic circuit 10514
Check coolant level and cooling circuit 10900
Check coolant level and cooling circuit 10914
Check battery voltage 11100
Normal voltage at terminal #2 of connector ECM1-D: 22V-30V
Check battery voltage 11101

Normal voltage at terminal #2 of connector ECM1-D: 22V-30V
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Fault Code

Trouble

Presumptive Symptoms in Real Machine Operation

620-3

High Voltage in Accelerator Pedal
Direct-Connected Circuit

Faulty connection or faulty parameter
Programing is large influence to accelerator pedal movement.
The operator’s operation may be defective (EX: Throttle back).
The operator’s operation may be slow.

620-4 Low Voltage in Accelerator Pedal|Faulty connection or faulty parameter
Direct-Connected Circuit Programing is large influence to accelerator pedal movement.
The operator’s operation may be defective (EX: Throttle
back). The operator’s operation may be slow.
625-2 Faulty CAN communication between | Disabled communication between ECM1 and ECM2
ECM1 and ECM2
625-14 | Open circuit in CAN High line or Low | The engine system can be operated at single line mode.
line between ECM1 and ECM2
629-12 |Internal error of ECM1 Any troubles occur due to internal error of ECM1.
730-0 |After the in-take air heater relay is|Low-temperature startability lowering
operated, temperature of the in-take
air heater does not rise.
730-1 The intake-air heater relay is not|Low-temperature startability lowering
operated.
730-2 |The intake-air heater relay is not|Low-temperature startability lowering
operated.
730-3 High Voltage in Intake-Air Heater|Low-temperature startability lowering
Relay
730-4 |Low Voltage in Intake-Air Heater|Low-temperature startability lowering
Relay
639-2 | Abnormal CAN Communication Different trouble occurs accroding to damage.

A CAUTION: If the same fault codes on ECM1
and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)
Power supply 5.2 V or higher is abnormal. 12103
Check wiring
Power supply less than 4.8 V is abnormal. 12104
Check wiring
Check wiring (engine CAN) 12202
Check wiring (engine CAN) 12214
Replace ECM1 12312
Check wiring 13900
Check in-take heater relay
Check in-take heater
Check wiring 13901
Check in-take heater relay
Check wiring 13902
Check in-take heater relay
Check wiring 13903
Check in-take heater relay
Check wiring 13904
Check in-take heater relay
Check if MC is suitabel for the machine. 14902

Replace MC
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ECM2
Fault . . . .
Code Trouble Presumptive Symptoms in Real Machine Operation
94-0 Shorted Power Circuit in Fuel|lf abnormal sensor voltage is detected for 2 seconds or longer,
Combination Sensor the fault code is displayed.
Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgflcm?), 0 to 5 V
Specification of temperature sensor in normal time: -40 to
+150 °C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.
94-1 Uncertain Input Value of Fuel|lf abnormal sensor voltage is detected for 2 seconds or longer,
Combination Sensor the fault code is displayed.
Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgf/cm?), 0to 5V
Specification of temperature sensor in normal time: -40 to
+150°C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.
94-2 Out of Specification for Fuel|lf abnormal sensor voltage is detected for 2 seconds or longer,
Combination Sensor the fault code is displayed.
Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgf/cm?), 0to 5V
Specification of temperature sensor in normal time: -40 to
+150 °C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.
94-3 Abnormal High Voltage of Fuel|lf abnormal sensor voltage is detected for 2 seconds or longer,
Combination Sensor the fault code is displayed.
Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgflcm?), 0 to 5 V
Specification of temperature sensor in normal time: -40 to
+150 °C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.
CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)
Check wiring between fuel combination sensor and ECM2 11715
Replace fuel combination sensor
Check wiring between fuel combination sensor and ECM2 11716
Replace fuel combination sensor
Check wiring between fuel combination sensor and ECM2 11717
Replace fuel combination sensor
Check wiring between fuel combination sensor and ECM2 13015
Replace fuel combination sensor
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Ei:g Trouble Presumptive Symptoms in Real Machine Operation
94-4 Abnormal Low Voltage of Fuel|lf abnormal sensor voltage is detected for 2 seconds or longer,
Combination Sensor the fault code is displayed.

Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgflcm?), 0 to 5 V
Specification of temperature sensor in normal time: -40 to
+150°C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.

94-14 | Uncertain Value of Fuel Combination | If abnormal sensor voltage is detected for 2 seconds or longer,

Sensor the fault code is displayed.

Specification of pressure sensor in normal time: 0 to 2 MPa (0
to 20 kgf/cm?), 0to 5V
Specification of temperature sensor in normal time: -40 to
+150°C,0to 5V
If trouble occurs, the engine is operated under the latest fuel
pressure and fuel temperature which are recorded as the
backup values.

98-2 Out of Specification for Engine Oil|lf coolant temperature is also high, the engine may stop.

Level

A CAUTION: If the same fault codes on ECM1
and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code
Remedy (K-line)
Check wiring between fuel combination sensor and ECM2 13016
Replace fuel combination sensor
Check wiring between fuel combination sensor and ECM2 11917
Replace fuel combination sensor
Check engine oil level 2026

Check wiring (Chek if the circuit to power source is shorted.)
Check engine oil level sensor (Normal: 20 to 25 Q)
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation
98-2 No Reliability for Measurement of Engine | If coolant temperature is also high, the engine may stop.
Oil Level Sensor
98-3 Abnormal High Voltage of Engine Oil|If abnormal sensro voltage is detected for 2 seconds or
Level Sensor longer, the fault code is displayed.
98-4 Abnormal Low Voltage of Engine Oil|If abnormal sensro voltage is detected for 2 seconds or
Level Sensor longer, the fault code is displayed.
98-5 Open Circuit in Engine Oil Level Sensor |If abnormal sensro voltage is detected for 2 seconds or
longer, the fault code is displayed.
100-2 |No Reliability for Signal of Engine Oil|If abnormal sensro voltage is detected for 2 seconds or
Pressure Sensor longer, the fault code is displayed.
100-3 |Abnormal High Voltage of Engine Oil|If abnormal sensro voltage is detected for 2 seconds or
Pressure Sensor longer, the fault code is displayed.
100-4 |Abnormal Low Voltage of Engine Oil|lf abnormal sensro voltage is detected for 2 seconds or
Pressure Sensor longer, the fault code is displayed.
100-14 | Abnormal Lowering of Engine Oil Level |If abnormal sensro voltage is detected for 2 seconds or
Pressure longer, the fault code is displayed.
102-0 | Abnormal High Booster Pressure If sensro voltage is not within specification for 2 seconds
or longer, the fault code is detected.
102-1 Uncertain Input Value of Booster Pass If sensro voltage is not within specification for 2 seconds
or longer, the fault code is detected.
102-2 |No Reliability for Measurement of Boost |If sensro voltage is not within specification for 2 seconds
Pressure Sensor or longer, the fault code is detected.
102-3 |Abnormal High Voltage of Boost|If sensro voltage is not within specification for 2 seconds
Pressure Sensor or longer, the fault code is detected.
102-4 | Abnormal Low Voltage of Boost Pressure | If sensro voltage is not within specification for 2 seconds
Sensor or longer, the fault code is detected.
105-0 |Booster Pass Overheating Engine function is lost.
105-3 |Abnormal High Voltage of Booster|If sensro voltage is not within specification for 2 seconds
Tempertaure Sensor or longer, the fault code is detected.
105-4 |Abnormal Low Voltage of Booster|If sensro voltage is not within specification for 2 seconds
Tempertaure Sensor or longer, the fault code is detected.
110-0 |Abnormal High Coolant Temperature of|If sensro voltage is not within specification for 2 seconds
Coolant Temeperature Sensor or longer, the fault code is detected.
CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)
Chec engine oil level 2517
Check wiring (Chek if the circuit to power source is shorted.)
Check engine oil level sensor (Normal: 20 to 25 Q)
Chec engine oil level 2515
Check wiring (Chek if the circuit to power source is shorted.)
Check engine oil level sensor (Normal: 20 to 25 Q)
Chec engine oil level 2516
Check wiring (Chek if the circuit to power source is shorted.)
Check engine oil level sensor (Normal: 20 to 25 Q)
Chec engine oil level 2509
Check wiring
Check engine oil level sensor (Normal: 20 to 25 Q)
Chec engine oil level 11617
Check wiring
Check engine oil pressure sensor
Check engine oil pressure sensor 11615
Check if wiring to power source is open or shorted.
Check engine oil pressure sensor 11616

Check wiring
Altough the engine oil pressure sensor and the wiring have no problem and if the fault code is
displayed, check the engine inside.

Altough the engine oil pressure sensor and the wiring have no problem and if the fault code is| 2020
displayed, check the engine inside.

Check in-take system 11820
Check for leakage of turbocharger, in-take line and connecting tool 11818
Check in-take air cinditioner

Check if wiring is open or faulty. 11417
Check in-take combination sensor

If fault code 609-12 is also displayed, replace in-take combination sensor.

Replace ECM2

Check in-take pressure 11415
Check wiring

Check wiring 11416
Replace in-take combination sensor

Abnormal high temperature of boost pressure 1822
Check if intercooler is clogged.

Check in-take combination sensor and wiring, If necessary, replace in-take combination sensor| 11215
(Normal: 24 kQ (equivalent to 21°C))

Check in-take combination sensor and wiring, If necessary, replace in-take combination sensor| 11216
(Normal: 24 kQ (equivalent to 21°C))

Check in-take combination sensor and wiring, If necessary, replace in-take combination sensor| 2122

(Normal: 24 kQ (equivalent to 21°C))
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation

110-3 |Abnormal High Voltage of Coolant|If sensro voltage is not within specification for 2 seconds or
Temperature Sensor longer, the fault code is detected.

110-4 |Within  Specification of  Coolant|If sensro voltage is not within specification for 2 seconds or
Temperature Sensor longer, the fault code is detected.

158-2 |Mismatch in Key Switch ON Signal |If input values are mismatched for 2 seconds or longer, the
Input Values to ECM1 and ECM2 fault code is detected.

158-2 | Mismatch in Key Switch ST Signal Input | If input values are mismatched for 1 second or longer, the
Values to ECM1 and ECM2 fault code is detected.

168-3 | Alternator Overvoltage If voltage is beyond 30 V for 5 seconds or longer, the fault

code is detected.

168-4 |Faulty Electrical Generation of|If voltage is below 22 V for 5 seconds or longer, the fault
Alternator code is detected.

174-3 |Abnormal High Voltage of Fuel|lf sensro voltage is not beyond specification for 2 seconds
Temperature Sensor or longer, the fault code is detected.

174-4 |Abnormal Low Voltage of Fuel|lf sensro voltage is not below specification for 2 seconds or
Temperature Sensor longer, the fault code is detected.

175-3 |Abnormal High Voltage of Qil|If sensro voltage is not beyond specification for 2 seconds
Temperature Sensor or longer, the fault code is detected.

175-4 |Abnormal Low Voltage of OQil|lf sensro voltage is not below specification for 2 seconds or
Temperature Sensor longer, the fault code is detected.

190-0 |Abnormal Fast Engine Speed When engine speed is beyond specification, the buzzer

sounds.

609-11 | Faulty ECM2 Any troubles occur according to malfunction.

609-12

609-14

CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.

T5-5-32



TROUBLESHOOTING / Troubleshooting A

Fault Code
Remedy (K-line)
Check coolant temperature sensor (Normal: 24 Q at 21°C) 11515
Check wiring
Check coolant temperature sensor (Normal: 24 Q at 21°C) 11516
Check wiring
Check fuse 12219
Check wiring
Check wiring 12319
Faulty alternator 7542
Faulty governor
Check battery 7543
Check alternator
Check fuse
Check sensor (Normal: 24 Q at 21°C) 11115
Check wiring
Check sensor (Normal: 24 Q at 21°C) 11116
Check wiring
Check sensor (Normal: 24 Q at 21°C) 1015
Check wiring
Check sensor (Normal: 24 Q at 21°C) 1016
Check wiring
Notice of recognized engine speed 10530
Delete wrong memory
Check if the related electric parts are damaged, faulty or corrosive. 4056
Replace ECM2 1315
1316
4024
14034D
14035D
14036D
4038
14038
14039
4040
14054
18039
4037
4047
4048
14049
4050
4051
14052
24053
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation

625-2 CAN Communication Error Any troubles occur according to malfunction.

625-14

636-1 Small Clearance When Installing Crank | If abnormal value is detected for 12 seconds or longer, the
Shaft Sensor fault code is displayed.

636-3 Abnormal High Voltage of Crank Shaft|If abnormal value is detected for 12 seconds or longer, the
Sensor fault code is displayed.

636-4 Abnormal Low Voltage of Crank Shaft|If abnormal value is detected for 12 seconds or longer, the
Sensor fault code is displayed.

636-7 No Reliability for Crank Shaft or Crank | Engine speed control may be impossible.
Shaft Signal

636-8 Crank Shaft Sensor Time Out The engine may be impossble to start.

636-14 | Connection Error of Crank Shaft Sensor | The engine may be impossble to start.

651-3 Abnormal High Voltage of Unit Pump|Any troubles occur as for engine starting , engine stop
Power Supply Line for 1, 3, 5 Cylinders |and engine speed control according to malfunction.

651-3 Abnormal High Voltage of Unit Pump|Any troubles occur as for engine starting , engine stop
Power Supply Line for 2, 4, 6 Cylinders |and engine speed control according to malfunction.

651-4 |Abnormal Low Voltage of Unit Pump|Any troubles occur as for engine starting , engine stop
Power Supply Line for 1, 3, 5 Cylinders |and engine speed control according to malfunction.

651-4 Abnormal Low Voltage of Unit Pump|Any troubles occur as for engine starting , engine stop
Power Supply Line for 2, 4, 6 Cylinders |and engine speed control according to malfunction.

651-5 Inability to Control Unit Pump for|Any troubles occur as for engine starting , engine stop
Cylinder #1 and engine speed control according to malfunction.

CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code
Remedy (K-line)
Check wiring 10102
Replace ECM2 10104
10100
10101
10149
Remove and visually inspect crank shaft sensor 10310
Check wiring 10309
Check crank shaft sensor (Normal: 1.2 kQQ)
Check wiring 10308
Check crank shaft sensor (Normal: 1.2 kQ)
Check wiring 10311
Check crank shaft sensor (Normal: 1.2 kQQ)
While the engine stops, install the sensor completely and execute retrial. 10312
Check crank shaft sensor (Normal: 1.2 kQQ)
Check wiring 10313
Check crank shaft sensor (Normal: 1.2 kQQ)
Retry
Check wiring 24805
Replace ECM2
Check wiring 24905
Replace ECM2
Check wiring 24806
Replace ECM2
Check wiring 24906
Replace ECM2
Check wiring 15027

Check injector
Check fuel line
Replace unit pump
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation

651-6 Shorted Circuit in Unit Pump for| The related cyliner is not operated.
Cylinder #1

651-7 Shorted Circuit in Unit Pumps for| The related cyliner is not operated.
Cylinder #1 and Other Cylinders The engine may not start.

651-12 |Open Circuit in Unit Pump for|If abnormal condition continues for 5 seconds or longer, the
Cylinder #1 fault code is detected.

651-14 | Faulty Unit Pump Inside for Cylinder | If abnormal condition continues for 5 seconds or longer, the
#1 fault code is detected.

652-5 Impossible to Control Unit Pump for|Any troubles occur as for engine starting , engine stop and
Cylinder #2 engine speed control according to malfunction.

652-6 Shorted Circuit in Unit Pump for|The related cyliner is not operated.
Cylinder #2

652-7 Shorted Circuit in Unit Pumps for| The related cyliner is not operated.
Cylinder #2 and Other Cylinders The engine may not start.

652-12 |Open Circuit in Unit Pump for|If abnormal condition continues for 5 seconds or longer, the
Cylinder #2 fault code is detected.

652-14 | Faulty Unit Pump Inside for Cylinder|If abnormal condition continues for 5 seconds or longer, the
#2 fault code is detected.

CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.

T5-5-36



TROUBLESHOOTING / Troubleshooting A

Fault Code

Remedy (K-line)

Check wiring 25028
Check injector
Check fuel line
Replace unit pump

Check wiring 15026
Check injector
Check fuel line
Replace unit pump

Check wiring 9044
Check injector
Check fuel line
Replace unit pump

Check wiring 9045
Check injector
Check fuel line
Replace unit pump

Check wiring 15127
Check injector
Check fuel line
Replace unit pump

Check wiring 25128
Check injector
Check fuel line
Replace unit pump

Check wiring 15126
Check injector
Check fuel line
Replace unit pump

Check wiring 9144
Check injector
Check fuel line
Replace unit pump

Check wiring 9145
Check injector
Check fuel line
Replace unit pump
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NG / Troubleshooting A

Fault Code Trouble Presumptive Symptoms in Real Machine Operation

653-5 Impossible to Control Unit Pump for | Any troubles occur as for engine starting , engine stop and
Cylinder #3 engine speed control according to malfunction.

653-6 Shorted Circuit in Unit Pump for|The related cyliner is not operated.
Cylinder #3

653-7 Shorted Circuit in Unit Pumps for| The related cyliner is not operated.
Cylinder #3 and Other Cylinders The engine may not start.

653-12 |Open Circuit in Unit Pump for|If abnormal condition continues for 5 seconds or longer, the
Cylinder #3 fault code is detected.

653-14 Faulty Unit Pump Inside for Cylinder | If abnormal condition continues for 5 seconds or longer, the
#3 fault code is detected.

654-5 Impossible to Control Unit Pump for|Any troubles occur as for engine starting , engine stop and
Cylinder #4 engine speed control according to malfunction.

654-6 Shorted Circuit in Unit Pump for|The related cyliner is not operated.
Cylinder #4

654-7 Shorted Circuit in Unit Pumps for| The related cyliner is not operated.
Cylinder #4 and Other Cylinders The engine may not start.

654-12 |Open Circuit in Unit Pump for|If abnormal condition continues for 5 seconds or longer, the
Cylinder #4 fault code is detected.

CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)

Check wiring 15227
Check injector
Check fuel line
Replace unit pump

Check wiring 25228
Check injector
Check fuel line
Replace unit pump

Check wiring 15226
Check injector
Check fuel line
Replace unit pump

Check wiring 9244
Check injector
Check fuel line
Replace unit pump

Check wiring 9245
Check injector
Check fuel line
Replace unit pump

Check wiring 15327
Check injector
Check fuel line
Replace unit pump

Check wiring 25328
Check injector
Check fuel line
Replace unit pump

Check wiring 15326
Check injector
Check fuel line
Replace unit pump

Check wiring 9344
Check injector
Check fuel line
Replace unit pump
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation

654-14 Faulty Unit Pump Inside for Cylinder|If abnormal condition continues for 5 seconds or longer,
#4 the fault code is detected.

655-5 Impossible to Control Unit Pump for|Any troubles occur as for engine starting , engine stop and
Cylinder #5 engine speed control according to malfunction.

655-6 Shorted Circuit in Unit Pump for|The related cyliner is not operated.
Cylinder #5

655-7 Shorted Circuit in Unit Pumps for|The related cyliner is not operated.
Cylinder #5 and Other Cylinders The engine may not start.

655-12 Open Circuit in Unit Pump for Cylinder | If abnormal condition continues for 5 seconds or longer,
#5 the fault code is detected.

655-14 Faulty Unit Pump Inside for Cylinder|If abnormal condition continues for 5 seconds or longer,
#5 the fault code is detected.

656-5 Impossible to Control Unit Pump for|Any troubles occur as for engine starting , engine stop and
Cylinder #6 engine speed control according to malfunction.

656-6 Shorted Circuit in Unit Pump for|The related cyliner is not operated.
Cylinder #6

656-7 Shorted Circuit in Unit Pumps for|The related cyliner is not operated.
Cylinder #6 and Other Cylinders The engine may not start.

CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)

Check wiring 9345
Check injector
Check fuel line
Replace unit pump

Check wiring 15427
Check injector
Check fuel line
Replace unit pump

Check wiring 25428
Check injector
Check fuel line
Replace unit pump

Check wiring 15426
Check injector
Check fuel line
Replace unit pump

Check wiring 9444
Check injector
Check fuel line
Replace unit pump

Check wiring 9445
Check injector
Check fuel line
Replace unit pump

Check wiring 15527
Check injector
Check fuel line
Replace unit pump

Check wiring 25528
Check injector
Check fuel line
Replace unit pump

Check wiring 15526
Check injector
Check fuel line
Replace unit pump
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation

656-12 | Open Circuit in Unit Pump for Cylinder #6 If abnormal condition continues for 5 seconds or
longer, the fault code is detected.

656-14 | Faulty Unit Pump Inside for Cylinder #6 If abnormal condition continues for 5 seconds or
longer, the fault code is detected.

677-3 Shorted Circuit in Key Start Signal Line The starter does not start.

677-5 Opne Circuit in Key Start Signal Line The starter does not start.

677-6 Shorted Ground Circuit in Key Start Signal | The starter does not start.

Line
677-7 Faulty Starter Starting Line The starter does not start.
677-14 | Uncertain Neutral Relay Signal The starter does not start.

CAUTION: If the same fault codes on ECM1
and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code

Remedy (K-line)
Check wiring 9544
Check injector
Check fuel line
Replace unit pump
Check wiring 9545
Check injector
Check fuel line
Replace unit pump
Check wiring between terminal ST in key switcn and ECM1 or ECM2 18005
Check key switch
Replace ECM1 or ECM2
Check wiring between terminal ST in key switcn and ECM1 or ECM2 18009
Check key switch
Replace ECM1 or ECM2
Check wiring between terminal ST in key switcn and ECM1 or ECM2 18008
Check key switch
Replace ECM1 or ECM2
Check neutral relay 18086
Check wiring between ECM2 and terminal S in starter
Check neutral relay 18033

Check wiring between neutral relay and ECM2
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Fault Code Trouble Presumptive Symptoms in Real Machine Operation
723-3 Open Circuit in Cam Shaft Sensor The engine may be impossible to start.
723-4 Shorted Ground Circuit in Cam Shaft| The engine may be impossible to start.
Sensor
723-8 No Signal of Cam Shaft Positioning| The engine may be impossible to start.
Sensor
723-14 Faulty Cam Shaft Sensor The engine may be impossible to start.

A CAUTION: If the same fault codes on ECM1

and ECM2 exist, this fault code is displayed
for ECM 1 on Dr.ZX. Check if this fault code is
for ECM 2 in fact.
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Fault Code
Remedy (K-line)
Check wiring 10409
Cam shaft resistance: 1.2 kQ
Check wiring 10408
Cam shaft resistance: 1.2 kQ
Check wiring 10412
Cam shaft resistance: 1.2 kQ
Check cam shaft sensor appearance
10413

Check wiring
Cam shaft resistance: 1.2 kQ
Check cam shaft sensor appearance
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ICF FAULT CODE LIST

Fault Code

Trouble

Cause

14000-2

Abnormal CAN Communication

Data cannot be received due to the noise on the CAN bus
line.

14001-2 |ICF: Flash Memory: Read / Write|In case the internal memory is abnormal when the key is
Error turned ON
14002-2 |ICF: External RAM: Read / Write|In case the internal memory is abnormal when the key is
Error turned ON
14003-2 |ICF: EEPROM: Sum Check Error In case the internal memory is abnormal when the key is
turned ON
14006-2 |ICF: Satellite Communication|In case communication to the satellite terminal cannot be
Terminal: Communication Error done over 30 seconds.
14008-2 |ICF: Abnormal Internal RAM In case the internal memory is abnormal when the key is

turned ON
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Remedy

If trouble is not resolved after retrial B, check for CAN communication bus line.

Atfter initializing the information C/U by using Dr. ZX, re-try in the troubleshooting.
If the error code is displayed after re-try, ICF may be broken.
Replace ICF.

@ NOTE: When initialising the information C/U, all stored data is deleted.

After initializing the information C/U by using Dr. ZX, re-try in the troubleshooting.
If the error code is displayed after re-try, ICF may be broken.
Replace ICF.

@ NOTE: When initialising the information C/U, all stored data is deleted.

If trouble is not resolved after retrial B, ICF may be broken. Replace ICF.

Check for the items below.
1. Retrial B.
2. Check if the communication line is abnormal.
3. Check if the electrical power source of communication terminal is abnormal.
* Electrical power source
* Fuses
3. Check if the satellite terminal is broken.

Re-try in the troubleshooting by using Dr.ZX.
If the error code is displayed after re-try, ICF may be broken. Replace ICF.
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SATELLITE TERMINAL FAULT CODE LIST

Fault Code

Trouble

Cause

14100-2

Satellite Communication Terminal:
Abnormal EEPROM

In case internal memory is abnormal

14101-2 |Satellite Communication Terminal:|In case internal memory is abnormal
Abnormal IB/OB Queue

14102-2 |Satellite Communication Terminal:|In case data cannot be received from the satellite terminal
Abnormal Local Loup Back

14103-2 |Satellite Communication Terminal:|In case the satellite terminal cannot be acquired
The satellite is not found.

14104-2 |Satellite Communication Terminal:|In case communication to the satellite terminal base cannot
Fail 1 of Remote Loup Back be done

14105-2 |Satellite Communication Terminal:|In case communication to the satellite terminal base cannot
Fail 2 of Remote Loup Back be done

14106-2 |Satellite Communication Terminal:|In case sending and receiving data are unmatched

Sending and receiving data are
unmatched.
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Remedy

Retrial B.
Replace the ICF controller.

Retrial B.
Replace the ICF controller.

Retrial B.
Check the communication aerial.
Replace the ICF controller.

Retrial B.
Check the communication aerial.
Replace the ICF controller.

Retrial B.
Replace the ICF controller.

Retrial B.
Replace the ICF controller.

Retrial B.
Replace the ICF controller.
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MONITOR UNIT FAULT CODE LIST

Fault Code Trouble Cause

13306-2 |Abnormal EEPROM When failure reading EEPROM occurs

13308-2 | Abnormal CAN Communication Bus off occurs beyond five times

13312-2 |Abnormal Transmission Qil| Shorted ground circuit in the transmission oil temperature
Temperature Sensor sensor

13314-3 |Service Brake Pressure Sensor High | Voltage at the signal line in service brake pressure sensor:
Voltage 4.75 V or higher

13314-4 |Service Brake Pressure Sensor Low |Voltage at the signal line in service brake pressure sensor:
Voltage 0.25 or less

13334-2 |Radiator  Coolant = Temperature | Shorted ground circuit in coolant temperature sensor

Receive Error
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CONTROLLER HARDWARE FAILURE
MC FAULT CODES 11000 to 11002

Fault Code Trouble Cause Influenced Control
11000-2 |Abnormal EEPROM Faulty MC All Control
11001-2  [Abnormal RAM Faulty MC All Control
11002-2 | Abnormal A/D Converter Faulty MC All Control
YES *Normal.
Check if operation of machine
is normal. |
Faulty MC.
NO

* When the fault code is displayed in the result of
retrial and If operation of engine or machine is
normal, the machine can be used.
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MC FAULT CODE 11003

Fault Code

Trouble

Cause

Influenced Control

11003-3

Abnormal Sensor Voltage

Faulty sensor
Faulty MC

Shorted circuit in harness

All Control

Disconnect connectors of
all sensors corresponding
to the displayed fault code
and connector monitor-1B
in monitor unit. Retry.
Check if fault code
11003-3 disappears.

YES

NO

Disconnect all connectors at
MC end.

Check for continuity
between terminals #1 and
#3 of harness end
connector of each sensor to
MC, terminal #1 and vehicle
frame.

Check for continuity
between terminals #27 and
#32 of connector
monitor-1B in monitor unit,
each terminal #27, #28,
#29, #30 or #31 and vehicle
frame.

YES

Faulty any sensors.

Shorted circuit in harness with
continuity.

- Key switch: OFF

Connector (Harness end of connector viewed from the

open end side)

e Parking Brake Pressure Sensor

Monitor Unit
Connector Monitor-1B
(Harness end)

=

O

NO

Faulty MC or faulty monitor
unit.

e Pump Delivery Pressure Sensor
e Implement Pressure Sensor

#27
\
#28 wog| -

21

36

\—

-\—

-\_

Ry

T4GB-05-05-002

#32 #31 #30 #29
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MC FAULT CODE 11004

Fault Code Trouble

Cause

Influenced Control

11004-2 Abnormal
Communication

CAN

Shorted
harness
Faulty MC

circuit in

* All Pump Control

* All Transmission Control

* All Engine Control

* Hydraulic Drive Fan Cooling Control
* Ride Control
* CAN Cycle Data Communication

Monitor Unit

GPS

ICF

CAN Harness

MC
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CAN HARNESS CHECK

* Check the wiring connections first.

YES

Check for continuity in
CAN harness between |—
MC and ICF.

- Key switch: OFF
- Refer to “CAN
Harness Continuity

YES

Retry by using Dr. ZX.

MC and ECM1.

Check for continuity in
CAN harness between

NO

- Key switch: OFF
- Refer to “CAN
Harness Continuity

Check if fault code Check” on T5-5-59.

11004-2 is displayed.

#

Check” on T5-5-58.

Open circuit in CAN
harness between MC and
ECM1.

YES

Check for continuity
in CAN harness
between MC and
monitor unit.

- Key Switch: OFF

- Refer to “CAN
Harness Continuity
Check” on T5-5-60.

NO

Open circuit in CAN
harness between MC and
ICF.

Normal.

NO

IMPORTANT: If the CAN harness is completely
opened in circuit, the controller
name is not displayed on the
diagnosing screen on Dr. ZX (refer to
T5-2-4).
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YES Shorted circuit in CAN
Disconnect all harness between ground
connectors in MC, circuit and CAN circuit.
ICF, ECM1 and
YES monitor unit.
Check for continuity
between CAN circuit
and ground circuit in
MC, ICF, ECM1 and
monitor unit. 5\
- Key switch: OFF NO °
- Refer to “Discontinuity
Check between CAN
Circuit and Ground
Circuit” on T5-5-61 to
65.
Open circuit in CAN
harness between MC and
NO monitor unit.
YES Shorted circuit in CAN
harness between power
Check for continuity circuit and CAN circuit.
@ between CAN circuit
and power cfautin vis [Shorted cirauitin CAN
S i — harness between key signal
monitor unit Check for continuity circuit and CAN circuit.
- Key switch: OFF betdw‘?en (_3AN|C|_rcu|_t
- Refer to “Discontinuit and key signal circuit -— —
Check between CANy NO |in MC, ICF, ECM1 Check for gontmmty
Circuit and Power and monitor unit. gg’éwl_e gvr\], g'(?eh iﬁ'ccj:eAN
gsi)rcuit” on T5-5-66 to - Key switch: OFF NO [ omess.
: - Refer to “Discontinuity - ——
Check between CAN . Eg}/e?\fclnmh. OFF
Circuit and Key Signal i -
Circuit” on T5—)E/>-7g to ‘Discontinuity Check
72 in CAN Harness on
’ T5-5-73.
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YES

YES

Connect connector
in MC.
Check if fault code

Connect all

MC.

#C4 and #C15 of
harness end of

NO

within 6010 Q.

connectors except
connector MC-C in

Check if resistance
between terminals

connector MC-C is

- Key switch: OFF

11004-2 is

displayed.

- Key switch: ON

NO
Connector
MC
Connector MC-C
(Harness end)
#Cc4  #C15
C1 Cc10
\*’
I
c23 C31
ICF
Connector ICF-C
(Harness end)
#C5
1 / 6]
7 2]
13 kn
Y #C11

ECM1
Connector ECM1-D
(Harness end)

Connect connector in
MC. Disconnect
connector ICF-C in
ICF.

Check if resistance
between terminals
#C5 and #C11 of
harness end of
connector is within
60+10 Q.

- Key switch: OFF

T1V1-05-04-002

#D19 _pl

A

#D21

Shorted circuit in
CAN harness.

Connector Monitor-2B
(Harness end)

=

NO Check the
connection of MC
and connector.
Faulty MC.

YES

NO Check the
Connect connector connection of ICF
vEs |[in ICF. and connector.
Check if fault code |
11004-2 is
displayed. Faulty ICF.
YES
- Key switch: ON
Connect connector
YES in ECM1.
Connect connector in Check if fault code
ICF. 11004-2 is
Disconnect displayed.
connector ECM1-D in
ECMA1. - Key switch: ON
Check if resistance
NO  |petween terminals Connect connector in
#D19 and #D21 of ECM1.
harness end of Disconnect
connector is within connector monitor-2B|
60+10 Q. NO |in monitor unit.
- Key switch: OFF Check if resist_ance
between terminals
#33 and #34 of
harness end of
connector is within
120+10 Q.
- Key switch: OFF
Monitor Unit

O
28 21
36 / 29

434 Y33 T4GB-05-05-002
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NO Check the connection of
ECM and connector.

Faulty ECM1 or 2.

YES

Check the connection of
NO monitor unit and
|| connector.

Connect connector in
YES ||monitor unit.

Faulty monitor unit.

Check if fault code
11004-2 is displayed.

YES

- Key switch: ON

Failure in any controller
of MC, ICF, ECM1,
ECM2 and monitor unit.
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Continuity Check in CAN Harness

IMPORTANT: Before continuity check, turn the key
switch OFF.

* Between MC and ECM1
CAN Harness (High Side)
Check for continuity between terminal #C4 of
harness end of connector MC-C in MC and
terminal #D19 of harness end of connector
ECM1-D in ECM1.

CAN Harness (Low Side)

Check for continuity between terminal #C15 of
harness end of connector MC-C in MC and
terminal #D21 of harness end of connector
ECM1-D in ECM1.

Connector

MC

Connector MC-C

(Harness end)

#C4  #C15
C1 Cc10
‘*’

I
C23 C31

ECM1
Connector ECM1-D
(Harness end)

#D19_.L

#D21 /
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Between MC and ICF

CAN Harness (High Side)

Check for continuity between terminal #C4 of
harness end of connector MC-C in MC and
terminal #C5 of harness end of connector ICF-C
in ICF.

CAN Harness (Low Side)

Check for continuity between terminal #C15 of
harness end of connector MC-C in MC and
terminal #C11 of harness end of connector ICF-C

in ICF.

Connector
MC
Connector MC-C
(Harness end)

#C4  #C15
C1 Cc10
Z
‘/ \]
C23 C31
ICF
Connector ICF-C
(Harness end)
#C5
e
\ 12
13 L)
#é: 11 T1V1-05-04-002
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* Between MC and Monitor Unit
CAN Harness (High Side)
Check for continuity between terminal #C4 of
harness end of connector MC-C in MC and
terminal #33 of harness end of connector
monitor-2B in the monitor unit.

CAN Harness (Low Side)

Check for continuity between terminal #C15 of
harness end of connector MC-C in MC and
terminal #34 of harness end of connector
monitor-2B in the monitor unit.

Connector

MC
Connector MC-C
(Harness end)
#C4  #C15

C1 C10

C23 C31

Monitor Unit
Connector Monitor-2B

(Harness end)
: ]

28 21
36 29
#

T4GB-05-05-002

#34 #33
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Discontinuity Check between CAN Circuit and

Ground Circuit Connector
IMPORTANT: Before continuity check, turn the key Connector MC-C
switch OFF. (Harness end)
*In case of continuity, the circuit 404
between CAN circuit and ground c1 c10
circuit is shorted. k ~
* In case of discontinuity, the circuit is
normal.
C23 C31
* MC
Between CAN Circuit (High Side) and Ground Connector MC-A
Circuit (Harness end)
Check for continuity between terminal #C4 of
harness end of connector MC-C and terminal #A2 #A2
of harness end of connector in MC-A. A1 | IXE
Check for continuity between terminal #C4 of
harness end of connector MC-C and terminal
#A13 of harness end of connector in MC-A. 105 N\ K30
#A13
Check for continuity between terminal #C4 of 11830504008
harness end of connector MC-C and terminal #B8 Connector MC-B
of harness end of connector in MC-B. (Harness end)
Check for continuity between terminal #C4 of #B8
harness end of connector MC-C and terminal B1 — >I BE

#B18 of harness end of connector in MC-B. [

B19  #1s’/ B25

T183-05-04-021
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Between CAN Circuit (Low Side) and Ground
Circuit

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal #A2
of harness end of connector in MC-A.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal
#A13 of harness end of connector in MC-A.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal #B8
of harness end of connector in MC-B.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal
#B18 of harness end of connector in MC-B.

Connector

Connector MC-C
(Harness end)

#C15

C1 —/ c10

iilaning

C23 C31

Connector MC-A
(Harness end)

#A2

Al [ Al

T183-05-04-008

Connector MC-B
(Harness end)

#B8

B19  #1s/ B25

T183-05-04-021
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* ECM1
Between CAN Circuit (High Side) and Ground
Circuit
Check for continuity between terminals #D19 and
#D3 of harness end of connector ECM1-D.

Check for continuity between terminals #D19 and
#D14 of harness end of connector ECM1-D.

Between CAN Circuit (Low Side) and Ground
Circuit

Check for continuity between terminals #D21 and
#D3 of harness end of connector ECM1-D.

Check for continuity between terminals #D21 and
#D14 of harness end of connector ECM1-D.

ECM1
Connector ECM1-D
(Harness end)

#D19_¢

- #D3

#D14

ECM1
Connector ECM1-D
(Harness end)

' If

#D21 #D14
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* ICF
Between CAN Circuit (High Side) and Ground
Circuit

Check for continuity between terminals #C5 and
#C9 of harness end of connector ICF-C.

Check for continuity between terminals #C5 and
#C14 of harness end of connector ICF-C.

Check for continuity between terminals #C5 and
#C15 of harness end of connector ICF-C.

Between CAN Circuit (Low Side) and Ground
Circuit

Check for continuity between terminals #C11 and
#C9 of harness end of connector ICF-C.

Check for continuity between terminals #C11 and
#C14 of harness end of connector ICF-C.

Check for continuity between terminals #C11 and
#C15 of harness end of connector ICF-C.

ICF
Connector ICF-C
(Harness end)

#C5

12

T1V1-05-04-002

#C14 ~ #C15 #C9

ICF
Connector ICF-C
(Harness end)

1 e
7 A L 12
13L |y R 17
f T1V1-05-04-002
#C14 7 #C15 #C11
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* Monitor Unit
Between CAN Circuit (High Side) and Ground
Circuit
Check for continuity between terminal #33 of
harness end of connector monitor-2B and terminal
#19 of harness end of connector monitor-2A in the
monitor unit.

Check for continuity between terminal #33 of
harness end of connector monitor-2B and terminal
#4 of harness end of connector monitor-1A in the
monitor unit.

Between CAN Circuit (Low Side) and Ground
Circuit

Check for continuity between terminal #34 of
harness end of connector monitor-2B and terminal
#19 of harness end of connector monitor-2A in the
monitor unit.

Check for continuity between terminal #34 of
harness end of connector monitor-2B and terminal
#4 of harness end of connector monitor-1A in the
monitor unit.

Monitor Unit
Connector Monitor-2B
(Harness end)

= .

28 21
36 29
\ #33 T4GB-05-05-002
Monitor Unit

Connector Monitor-2A
(Harness end)

=

10 1
20 11
#1 9 T183-05-04-013
Monitor Unit
Connector Monitor-1A
(Harness end) #4
10 / 1
20 11
T183-05-04-013
Monitor Unit

Connector Monitor-2B
(Harness end)

= .

28 21
36 29
\#34 T4GB-05-05-002
Monitor Unit

Connector Monitor-2A
(Harness end)

=

10 1
20 11
\#1 9 T183-05-04-013

Monitor Unit
Connector Monitor-1A
(Harness end) |7| #4

[ T

20 11

T183-05-04-013
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Discontinuity Check between CAN Circuit and
Power Circuit Connector

IMPORTANT: Before continuity check, turn the key Connector MC-C

switch OFF. (Harness end)
*In case of continuity, the circuit
L #C4
between CAN circuit and power c1 c10
circuit is shorted. :
* In case of discontinuity, the circuit is
normal.
C23 C31
* MC
Between CAN Circuit (High Side) and Power
Circuit L . Connector MC-A
Check for continuity between terminal #C4 of (Harness end)
harness end of connector MC-C and terminal #A1
of harness end connector MC-A. A1 A1 A1
Check for continuity between terminal #C4 of
harness end of connector MC-C and terminal L
#A12 of harness end connector MC-A. #A12 A25 A32
T183-05-04-008
Check for continuity between terminal #C4 of
harness end of connector MC-C and terminal #B7 Connector MC-B
of harness end connector MC-B. (Harness end)
#B7
Check for continuity between terminal #C4 of B1 —] \_BB
harness end of connector MC-C and terminal
#B17 of harness end connector MC-B. [
1

T183-05-04-021
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Between CAN Circuit (Low Side) and Power
Circuit

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal #A2
of harness end connector MC-A.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal
#A12 of harness end connector MC-A.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal #B7
of harness end connector MC-B.

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal
#B17 of harness end connector MC-B.

Connector

Connector MC-C
(Harness end)

#C15

C1

C10

C23

Connector MC-A
(Harness end)

C31

#A1 A1

#A12 AEI:')

Connector MC-B
(Harness end)

A32

T183-05-04-008

T183-05-04-021
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* ECM1
Between CAN Circuit (High Side) and Power ECMA1
Circuit Connector
Check for continuity between terminals #D19 and (Harness end)
#D1 of harness end of connector ECM1-D. #D19,} ), #D1
Between CAN Circuit (Low Side) and Power ECM1
Circuit Connector ECM1-D
Check for continuity between terminals #D21 and (Hamess end)
#D1 of harness end of connector ECM1-D. 4 D1
#D21
* ICF ICF

Between CAN Circuit (High Side) and Power Connector ICF-C
Circuit (Harness end)
Check for continuity between terminals #C5 and
#C1 of harness end of connector ICF-C. #C2 ;05
Check for continuity between terminals #C5 and #O1 —a T Te
#C2 of harness end of connector ICF-C. 7 12

13 17

T1V1-05-04-002
P ; ICF

Bgtwgen CAN Circuit (Low Side) and Power Connector ICF-C
Circuit (Harness end)
Check for continuity between terminals #C11 and
#C1 of harness end of connector ICF-C. 402
Check for continuity between terminals #C11 and #C — 1t o
#C2 of harness end of connector ICF-C. 7 NIE

13 % 17

T1V1-05-04-002
#C11
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* Monitor Unit

Between CAN Circuit (High Side) and Power
Circuit

Check for continuity between terminal #33 of
harness end of connector monitor-2B in the
monitor unit and terminal #1 of harness end of
connector monitor—1A in the monitor unit.

Between CAN Circuit (Low Side) and Power
Circuit

Check for continuity between terminal #34 of
harness end of connector monitor-2B in the
monitor unit and terminal #1 of harness end of
connector monitor—1A in the monitor unit.

Monitor Unit
Connector Monitor-2B

(Harness end)
: ]

28 21
36 29
\ #33 T4GB-05-05-002
Monitor Unit

Connector Monitor-1A
(Harness end)

#1
= /
10 1
20 11
Monitor Unit

Connector Monitor-2B

(Harness end)
: [

28 21
36 29
\#34 T4GB-05-05-002
Monitor Unit

Connector Monitor-1A
(Harness end)

#1

e 1/
1

10
20

1

T183-05-04-013
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Discontinuity Check between CAN Circuit and
Key Signal Circuit

IMPORTANT: Before continuity check, turn the key
switch OFF.

*In case of continuity, the circuit
between CAN circuit and key signal
circuit is shorted.

* In case of discontinuity, the circuit is

normal.
* MC
Between CAN Circuit (High Side) and Key Signal
Circuit

Check for continuity between terminal #C4 of
harness end of connector MC-C and terminal
#B16 of harness end of connector MC-B.

Between CAN Circuit (Low Side) and Key Signal
Circuit

Check for continuity between terminal #C15 of
harness end of connector MC-C and terminal
#B16 of harness end of connector MC-B.

Connector

Connector MC-C
(Harness end)

#C4
C1 C10

C23 C31

Connector MC-B
(Harness end)

#B16
B! ~—\ B8
[ Y
B19 B25
Connector
Connector MC-C
(Harness end)
#C15
c1 -/ c10
HHHH
Cc23 C31
Connector MC-B
(Harness end)
#B16
B! ~—\ B8
[ Y
B19 B25

T183-05-04-021

T183-05-04-021
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* ECM1
Between CAN Circuit (High Side) and Key Signal
Circuit
Check for continuity between terminals #D19 and
#24 of harness end of connector ECM1-D.

Between CAN Circuit (Low Side) and Key Signal
Circuit

Check for continuity between terminals #D21 and
#24 of harness end of connector ECM1-D.

* ICF
Between CAN Circuit (High Side) and Key Signal
Circuit
Check for continuity between terminals #C5 and
#C7 of harness end of connector ICF-C.

Between CAN Circuit (Low Side) and Key Signal
Circuit

Check for continuity between terminals #C11 and
#C7 of harness end of connector ICF-C.

ECM1
Connector ECM1-D
(Harness end)

#D19’;
-~ #D2
ECM1
Connector ECM1-D
(Harness end)
s #D2

#D21

ICF
Connector ICF-C
(Harness end)

#C5

#C7

\ 1

ICF
Connector ICF-C
(Harness end)

#C7 !

T1V1-05-04-002

T1V1-05-04-002
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* Monitor Unit
Between CAN Circuit (High Side) and Key Signal
Circuit
Check for continuity between terminal #33 of
harness end of connector monitor-2B in the
monitor unit and terminal #2 of harness end of
connector monitor—1A in the monitor unit.

Between CAN Circuit (Low Side) and Key Signal
Circuit

Check for continuity between terminal #34 of
harness end of connector monitor-2B in the
monitor unit and terminal #2 of harness end of
connector monitor—1A in the monitor unit.

Monitor Unit
Connector Monitor-2B
(Harness end)

= .

28 21
36 \ 29
#33 T4GB-05-05-002
Monitor Unit
Connector Monitor-1A
(Harness end) #2
: '/
10 1
20 11
T183-05-04-013
Monitor Unit

Connector Monitor-2B
(Harness end)

= .

28 21
36 29
\#34 T4GB-05-05-002
Monitor Unit

Connector Monitor-1A

(Harness end)

10 1
20 11

T183-05-04-013
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Discontinuity Check in CAN Harness

IMPORTANT: Before continuity check, turn the key
switch OFF.
*In case of continuity, the circuit
between CAN (high side) circuit and
CAN (low side) circuit is shorted.
* In case of discontinuity, the circuit is
normal.

* Connector MC-C
Check for continuity between terminals #C4 and
#C15 of harness end of connector MC-C in MC.

* Connector ECM1-D in ECM1
Check for continuity between terminals #D19 and
#D21 of harness end of connector ECM1-D in
ECM1.

MC
Connector MC-C
(Harness end)

#C4  #C15
C1 C10

A

C23 C31

ECM1
Connector ECM1-D
(Harness end)

#D19 ;

#D21
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* Connector ICF-C
Check for continuity between terminals #C5 and
#C11 of harness end of connector ICF-C in ICF.

* Connector Monitor-2B in Monitor Unit
Check for continuity between terminals #B33 and
#B34 of harness end of connector monitor-2B in
the monitor unit.

ICF
Connector ICF-C
(Harness end) ?5
1 "Ts
\ 12
13 R[r
#é; 1 1 T1V1-05-04-002

Monitor Unit
Connector Monitor-2B
(Harness end)

= .

28 21

36 \__\ 29

#B34 #B33

T4GB-05-05-002
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ENGINE FAILURE
MC FAULT CODE 11103

Fault Code Trouble Cause Influenced Control

11103-3 |Abnormal Accelerator Pedal | Voltage: 4.75 V or higher Pump Torque Decrease
High Voltage Control

Engine  Accelerator Pedal
Control

11103-4 | Abnormal Accelerator Pedal | Voltage: Less than 0.25 V Pump Torque Decrease
Low Voltage Control

Engine  Accelerator Pedal
Control

YES

NO

Disconnect connector
MC-C in MC.

Check for continuity
between terminal #C13

E9 lof harness end of

Check if voltage between
terminals #2 and #6 of
harness end of connector
in accelerator pedal sensor
is 5+0.5 V.

- Key switch: ON

connector and terminal
#1 of harness end of
connector in
accelerator pedal
Sensor.

YES

Check if voltage
between terminal #2 of
harness end of
connector in

N~ |accelerator pedal

sensor and vehicle
frame is specigication.

With connector of
accelerator pedal sensor

connected, insert a tester

probe into rear of
connector of terminal #1.
Operate accelerator
pedal.

Check if voltage reaches
specification.

YES

Open circuit in
harness between MC
and accelerator pedal
sensor (terminal #1).

Faulty MC.

NO

- Key switch: ON
- Specification: Refer to
the table below.

YES

Faulty accelerator
pedal sensor.

- Key switch: ON
- Specification: 5+0.5V

Specification of Accelerator Pedal Sensor

Slow Idle

0.5t00.65V

Fast Idle

4.35t04.5V

Connector (Harness end of connector viewed from the

open end side)

MC
Connector MC-C
#C13
C1 / , C10
* J
Cc23 C31
Accelerator Pedal Sensor Connector
#2 #1
I7IJ
4 T 711
8 5
#6

Open circuit in
harness between MC
and accelerator pedal
sensor (terminal #6).

NO

Open circuit in
harness between MC
and accelerator pedal
sensor (terminal #2).
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MC FAULT CODE 11105

Fault Code Trouble Cause Influenced Control
11105-3 |Abnormal Torque Converter|Engine speed=0 min”’ * Hydraulic rive Fan Cooling
Input Shaft Sensor ECI\/1I1 engine speed>500| Control
min’

Disconnect connector Open circuit in hranees
MC-C in MC. NO |between MC and torque
Check for continuity converter input shaft
between terminal #C16 sensor (termina| #2)
YES |of haress end of ||
connector and terminal
Check if voltage ﬁgnor:et::?g:?:?oergSeOf Faulty MC.
gfe’;]v;?ﬁgstsg::jnilfs #1 converter input shaft YES
NO . sensor.
connector in torque —
converter input shaft -
sensor and vehicle Disconnect connector YES [Faulty mC.
Replace torque frame is 5:0.5 V.. MC-C in MC.
converter input shaft Check for continuity
sensor. Start engine in - Key switch: ON between terminal #C5 ||
10 seconds after key NO |of harness end of Open circuit in hranees
switch is turned OFF. connector and terminal between MC and torque
Travel machine 20 m. #1 of harness end of NO converter input shaft
Retry. connector in torque sensor (terminal #1).
Check if fault code converter input shaft
i sensor.
disappoars. Faulty MC and torque
- Key switch: ON converter input shaft
YES sensor.

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-C

#C5

C10

— \
f J

C31

C1

C23 /
#C16

Torque Converter Input
Shaft Sensor Connector

#1

#2
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PUMP FAILURE
MC FAULT CODE 11204

Fault Code Trouble Cause Influenced Control
11204-3 |Abnormal Pump  Delivery [Output voltage: 4.75 V or|* Pump Torque Decrease
Pressure Sensor High Voltage | higher Control: Disabled
11204-4 [Abnormal Pump  Delivery|Output voltage: Less than 0.25| ¢+ Pump Torque Decrease

Pressure Sensor Low Voltage |V

Control: Disabled

and retry.

disappears.

Switch pump delivery
pressure sensor with
normal pressure sensor

Check if fault code

Disconnect connector
MC-C in MC. Check for

Open circuit in harnees
between MC and pump
delivery pressure sensor.

Faulty MC.

Open circuit in harness
between MC and pump
delivery pressure sensor
(terminal #3).

Open circuit in harness
between MC and pump
delivery pressure sensor
(terminal #1).

continuity between NO
terminal #C2 of
YES |harness end of
connector and terminal [
Disconnect connector #2 of harness end of
of pump delivery cor)nector in pump
pressure sensor. delivery pressure YES
NO [Check if voltage sensor.
between terminals #1 [ |
and #3 of harness end - YES
of connector is 5+0.5 Check if voltage
V. between terminal #1 of
harness end of
- Key switch: ON. NO |connector in pump
delivery pressure
sensor and vehicle
frame is specification. NO
- Key switch: ON
- Specification: 5+0.5 V.
YES

Connector (Harness end of connector viewed from

the open end side)

MC

Connector MC-C

Pump Delivery
Pressure Sensor

#C2
e
|
C23 C31

Faulty pump delivery
pressure sensor.
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MC FAULT CODE 11209

Fault Code Trouble Cause Influenced Control
11209-3 | Abnormal Implement Pressure [ Output voltage: 4.75 V or|* Pump Torque Decrease
Sensor High Voltage higher Control: Disabled
11209-4 | Abnormal Implement Pressure [ Output voltage: Less than 0.25| * Pump Torque Decrease
Sensor Low Voltage V Control: Disabled

Switch implement
pressure sensor with
normal pressure sensor
and retry.

Check if fault code
disappears.

Disconnect connector PR—
. Open circuit in harnees
MC-CinMC. NO between MC and
Check for continuity implement pressure
YES [between terminal #C12 sensor
of harness end of — .
Disconnect connector connector and terminal
of implement pressure #2 of harness end of Faulty MC.
Sensor. connector in implement YES
Check if voltage pressure sensor.
NO -
between terminals #1 |—
and #3 of harness end 0O ircuit i
1 - pen circuit in harness
of connector is 5+0.5 Check if voltage YES
V. between terminal #1 of ::;?B’Iveenignl\t/lgr::sdure
. hamess e’.‘d .Of sensor (terminal #3).
- Key switch: ON connector in implement
NO pressure sensor and —
vehicle frame is S;&lggﬁ'gg:gmess
ification.
Spec |ca- on NO implement pressure
- Key switch: ON sensor (terminal #1).
- Specification: 5+0.5V
Faulty implement
YES pressure sensor.

Connector (Harness end of connector viewed from the

open end side)

MC
Connector MC-C

Implement
Pressure Sensor Connector

#C12
c1 / : , c10
K] TTT
{ J

C31
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PILOT FAILURE
MC FAULT CODE 11312

Fault Code Trouble Cause Influenced Control
11312-3  |Abnormal Brake Pedal | Voltage: 4.75 V or higher ¢ Clutch Cut-Off Control
Pressure Sensor (Service
Brake Pressure Sensor) High
Voltage
11312-4 | Abnormal Brake Pedal | Voltage: Less than 0.25 V ¢ Clutch Cut-Off Control
Pressure Sensor (Service
Brake Pressure Sensor) Low
Voltage
lli)/lléc_;gnirr:e'\c/;lté:.onnector NO [Open circuit in harness
Check for continuity between MC and
) pressure sensor.
YES |Pbetween terminal #C1
of harness end of —
connector and terminal
Disconnect connector #2 of harness end of Faulty MC.
of pressure sensor. connector in pressure YES
Check if voltage sensor.
NO between terminals #1
~ land #3 of harnessend | |
of connector is 5+0.5
V. Open circuit in harness
- Key switch: ON , YES |petweenMCand
Check if voltage pressure sensor (terminal
Switch pressure sensor between terminal #1 #3).
with normal pressure of harness end of
sensor and retry. NO [connector in pressure
Check if fault code sensor and vehicle Open circuit in harness
disappears. frame is specification. NO between MC and _
- Key switch: ON pressure sensor (terminal
- Specification: 5+0.5 V #1).
Faulty pressure sensor.
YES

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-C

Service Brake Pressure
Sensor Connector

C1 — c10
/{l'l
I
#C1
c23 C31
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MC FAULT CODE 11313

Fault Code Trouble Cause Influenced Control
11313-3 [Abnormal  Parking Brake|Output voltage: 4.75 V or|* Parking Brake Indicator Control
Pressure Sensor High Voltage | higher
11313-4 [Abnormal  Parking  Brake|Output voltage: Less than 0.25| < Parking Brake Indicator Control
Pressure Sensor Low Voltage |V

Disconnect connector
MC-C in MC.
Check for continuity

YES

of harness end of

Check if voltage

V.

Disconnect connector
of pressure sensor.

between terminals #1
and #3 of harness end
of connector is 5+£0.5

#2 of harness end of
connector in pressure
Sensor.

between terminal #C23

connector and terminal

Open circuit in harnees
between MC and
pressure sensor.

NO

Faulty MC.

YES

- Key switch: ON

disappears.

Switch pressure sensor
with normal pressure
sensor and retry.
Check if fault code

Open circuit in harness

YES [oetween MC and

Check if voltage
between terminal #1
of harness end of
connector in pressure
sensor and vehicle
frame is specification.

NO

pressure sensor (terminal
#3).

Open circuit in harness
between MC and

- Key switch: ON

- Specification: 5+0.5 V

NO pressure sensor (terminal

#1).

Faulty pressure sensor.

YES

Connector (Harness end of connector viewed from the

open end side)

Parking Brake Pressure
Sensor Connector

MC

Connector MC-C

C1 | | Cc10
f J
CZ‘\ C31

#C23
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PROPORTIONAL SOLENOID VALVE FAILURE
MC FAULT CODE 11412

Fault Code Trouble Cause Influenced Control

11412-2 | Abnormal Feedback of Hydraulic| The feedback current to MC |Hydraulic Drive Fan Cooling
Drive Fan Flow Rate Control|becomes the uncertain value. |Control
Solenoid Valve

11412-3 | Abnormal Feedback High | The feedback current to MC is|Hydraulic Drive Fan Cooling

Current of Hydraulic Drive Fan|beyond the upper limit. Control
Flow Rate Control Solenoid
Valve

11412-4 | Abnormal Feedback Low | While the command from MC |Hydraulic Drive Fan Cooling
Current of Hydraulic Drive Fan |is output, the feedback current|Control
Flow Rate Control Solenoid|to MC is 56 mA or less.

Valve
Switch connectors of —
o Faulty hydraulic drive fan
Pgtiriglr;(t:rglr ';/f;l é?]r;iﬂdow NO flow rate control solenoid
YES valve and normal valve.
solenoid valve.
Retry.
Check if fault code Faulty MC.
Check for continuity in disappears. YES
harness between MC
and hydraulic drive fan
flow rate control
solenoid valve.
- Between terminal #A32
of connector MC-A in
MC and terminal #1 of Open circuit in harness.

connector in hydraulic NO

drive fan flow rate
control solenoid valve
- Between terminal #A29

of connector MC-A in
MC and terminal #2 of
connector in hydraulic
drive fan flow rate
control solenoid valve

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-A

Al [ Al

#A32

A25 \ A32
#A29

T183-05-04-008

Hydraulic Drive Fan Flow Rate
Control Solenoid Valve Connector
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MC FAULT CODE 11413

Fault Code Trouble Cause Influenced Control

11413-2 |Abnormal Feedback of Pump|The feedback current to MC| < Pump Standard Torque Control
Torque Control Solenoid Valve | becomes the uncertain value.

11413-3 |Abnormal Feedback High|The feedback current to MC is| * Pump Standard Torque Control
Current of Pump Torque |beyond the upper limit.
Control Solenoid Valve

11413-4 |Abnormal Feedback Low |While the command from MC| ¢ Pump Standard Torque Control
Current of Pump Torque |is output, the feedback current
Control Solenoid Valve to MC is 56 mA or less.

Switch connectors of NO Faulty pump torque

pump torque control control solenoid valve.
YES solenoid valve and normal

solenoid valve.

Retry.
Check if fault code Faulty MC.
disappears. YES

Check for continuity in
harness between MC
and pump torque

control solenoid valve.

- Between terminal #A31
of connector MC-A in
MC and terminal #1 of

connector in pump Open circuit in harness.
torque control solenoid NO

valve

- Between terminal #A5
of connector MC-A in
MC and terminal #2 of
connector in pump
torque control solenoid
valve

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-A

#A5

Al Al

A25 A32

#A31 T183-05-04-008

Pump Torque Control Solenoid Valve
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MC FAULT CODES 11414, 11415, 11416, 11417, 11418, 11419

Fault Code

Trouble

Cause

Influenced Control

11414-2

Abnormal Feedback of
Transmission Clutch First Gear
Proportional Solenoid Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11414-3

Abnormal Feedback High
Current of Transmission Clutch
First Gear Proportional Solenoid
Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11414-4

Abnormal Feedback Low
Current of Transmission Clutch
First Gear Proportional Solenoid
Valve

The feedback current to MC is
20 mA or less

All Transmission Control

11415-2

Abnormal Feedback of
Transmission Clutch Second
Gear Proportional Solenoid
Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11415-3

Abnormal Feedback High
Current of Transmission Clutch
Second Gear Proportional
Solenoid Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11415-4

Abnormal Feedback Low
Current of Transmission Clutch
Second Gear Proportional
Solenoid Valve

The feedback current to MC is
20 mA or less

All Transmission Control

11416-2

Abnormal Feedback of
Transmission Clutch Third Gear
Proportional Solenoid Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11416-3

Abnormal Feedback High
Current of Transmission Clutch
Third Gear Proportional
Solenoid Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11416-4

Abnormal Feedback Low
Current of Transmission Clutch
Third Gear Proportional
Solenoid Valve

The feedback current to MC is
20 mA or less

All Transmission Control

11417-2

Abnormal Feedback of
Transmission Clutch Fourth
Gear Proportional Solenoid
Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11417-3

Abnormal Feedback High
Current of Transmission Clutch
Fourth Gear Proportional
Solenoid Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11417-4

Abnormal Feedback Low
Current of Transmission Clutch
Fourth Gear Proportional
Solenoid Valve

The feedback current to MC is
20 mA or less

All Transmission Control
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Fault Code

Trouble

Cause

Influenced Control

11418-2

Abnormal Feedback of
Transmission Clutch Forward
Proportional Solenoid Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11418-3

Abnormal Feedback High
Current of Transmission Clutch
Forward Proportional Solenoid
Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11418-4

Abnormal Feedback Low
Current of Transmission Clutch
Forward Proportional Solenoid
Valve

The feedback current to MC is
20 mA or less

All Transmission Control

11419-2

Abnormal Feedback of
Transmission Clutch Reverse
Proportional Solenoid Valve

The feedback current to MC
becomes the uncertain value

All Transmission Control

11419-3

Abnormal Feedback High
Current of Transmission Clutch
Reverse Proportional Solenoid
Valve

The feedback current to MC
exceeds the upper limit

All Transmission Control

11419-4

Abnormal Feedback Low
Current of Transmission Clutch
Reverse Proportional Solenoid
Valve

The feedback current to MC is
20 mA or less

All Transmission Control
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NO :
Switch proportional z;lélrt]yg%rc\)/gilrgonal
YES solenoid valve with )
normal one and retry.
Check if fault code
disappears. Faulty MC.
YES
Check for continuity in
harness between MC
and proportional
solenoid valve.
- Refer to tabel below.
Open circuit in harness.
NO
Connector (Harness end of connector viewed from the
open end side)
MC
Connector MC-A
#A3 #A6 #A9 #A10
A1\ {1 a1
Y \ | |4
AR
#A15  A25/ / A32 A2
#A16 #A17 #A19 #A20 £330 185.05.04.008
Proportional Solenoid Valve Connector
]
List of connection relationship between each
proportional solenoid valve connector terminal and
connector MC-A terminal
First Gear|Second Gear | Third Gear |Fourth  Gear | Forward Reverse
Proportional Proportional Proportional Proportional Proportional Proportional
Solenoid Valve | Solenoid Valve | Solenoid Valve | Solenoid Valve | Solenoid Valve | Solenoid Valve
Connector Connector Connector Connector Connector Connector
#1 #2 #1 #2 #1 #2 #1 #2 #1 |#2 #1 #2
,\Cﬂ%rlnAeCtor #A10 | #A6 | #A22 | #A16 | #A20 | #A3 | #A11 | #A17 | #A30 |#A19 |#A9  |#A15
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TRANSMISSION FAILURE
MC FAULT CODE 11600

Fault Code

Trouble

Cause

Influenced Control

11600-3

Abnormal Travel Speed Sensor

The abnormal value below is

detected with

the clutch

connected.

Travel speed sensor=0 min”
Middle shaft sensor>300
min”’

Torque converter output
speed sensor>500 min™
Detected voltage under the
shorted circuit with key ON:

All Transmission Control

4.5V or higher

11600-4
Speed Sensor

Abnormal Low Voltage of Travel

Detected voltage under the
shorted circuit with key ON:
Less than 1.5V

All Transmission Control

Replace travel speed
sensor.
Turn key switch ON in 10

seconds after key switch is
turned OFF. Retry.

Check if fault code
disappears.

- Key switch: ON

Connect terminals #1 YES

and #2 of harness end
of connector in travel
speed sensor by using a
clip.

Disconnect connector |
MC-C in MC.

Check for continuity
between terminals #C19

Faulty MC.

and #C7 of harness end
of connector MC-C.

NO

Connect terminal #C19 of
harness end of connector
MC-C in MC to vehicle
frame.

Check for continuity
between terminal #2 of
harness end of connector
in travel speed sensor
and vehicle frame.

YES

Open circuit in
harness between MC
and travel speed
sensor (terminal #1).

NO

Open circuit in
harness between MC
and travel speed
sensor (terminal #2).

YES

Connector (Harness end of connector viewed from the

open end side)

MC

Connector MC-C
#C7

/C1 | L g c10
"1 1A
I

c23 C31

Travel Speed Sensor Connector

#C19

Faulty travel speed
sensor.
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MC FAULT CODE 11601

Fault Code Trouble Cause Influenced Control
11601-3 |Abnormal Torque Converter|The abnormal value below is|* Pump  Torque Decrease
Output Speed Sensor detected with the clutch| Control

connected.

* Torque converter output
speed sensor=0 min”

* Middle shaft sensor>300
min”’

* Travel speed sensor>300
min”’

Connect terminals #1 YES Faulty MC.

and #2 of harness end
of connector in torque
converter output speed
sensor by using a clip.
Disconnect connector
MC-C in MC.

Check for continuity
between terminals #C29

YES

Replace torque converter
output speed sensor.

Start engine in 10 seconds
after key switch is turned
OFF. Travel machine 20
m. Retry.

Check if fault code
disappears.

and #C18 of harness
end of connector MC-C.

- Key Switch: ON

NO

Connect terminal #C29
of harness end of
connector MC-C in MC
to vehicle frame.
Check for continuity
between terminal #2 of
harness end of
connector in torque
converter output speed
sensor and vehicle
frame.

YES

Open circuit in
harness between MC
and torque converter
output speed sensor
(terminal #1).

NO

Open circuit in
harness between MC
and torque converter
output speed sensor
(terminal #2).

NO

Connector (Harness end of connector viewed from the

open end side)

MC
Connector MC-C
c1 . #E18 ¢
- Vi
4
14
C23 C31
#C29

Torque Converter Output

Speed Sensor Connector

Faulty torque
converter output speed
sensor.
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MC FAULT CODE 11602

Fault Code Trouble Cause Influenced Control
11602-3 Abnormal Transmission Middle | The abnormal value below is| * All Transmission Control
Shaft Sensor detected with the clutch

min™

* Travel

* Torque

connected.
* Middle shaft sensor =0 min™’
speed sensor>500

converter
speed sensor>500 min™

output

Replace transmission
middle shaft sensor.

Start engine in 10 seconds
after key switch is turned
OFF. Travel machine 20 m.
Retry.

Check if fault code
disappears.

YES|

Connect terminals #1
and #2 of harness end of
connector in
transmission middle
shaft sensor by using a
clip.

Disconnect connector
MC-C in MC.

Check for continuity
between terminals #C17
and #C6 of harness end
of connector MC-C.

- Key switch: ON

YES

Connect terminal #C17 of
harness end of connector
MC-C in MC to vehicle
frame.

Check for continuity

NO |between terminal #2 of

harness end of connector
in transmission middle
shaft sensor and vehicle
frame.

YES

Faulty MC.

Open circuit in harness
between MC and
transmission middle
shaft sensor (terminal
#1).

NO

Open circuit in harness
between MC and
transmission middle
shaft sensor (terminal
#2).

NO

Connector (Harness end of connector viewed from the

open end side)

MC
Connector MC-C

#Co6

#C17

/ c1o

C1
p —y/

C23

C31

Transmission Middle Shaft Sensor Connector

Faulty transmission
middle shaft sensor.
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MC FAULT CODE 11904

Fault Code Trouble Cause Influenced Control
11904-2 |Abnormal Forward/Reverse | The forward/reverse signals|All Transmission Control
Lever are turned ON for 80 ms or
longer at the same time.

Shorted circuit in
harness between

YES between connector of
Disconnect connector forward/reverse lever
MC-B in MC. and connector MC-B
Check for continuity in MC.
NO [between terminal #2or| |
#4 of connector in
forward/reverse lever
and vehicle frame
Disconnect connector of respectively. Faulty MC
forward/reverse lever. NO :
Retry.
Check if fault code
disappears.
- Key switch: ON
Faulty

YES

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-C

#B2 #B4
B1 / 38

B19 B25

T183-05-04-021

Forward/Reverse Lever Connector

#4 #2

oA

N

forward/reverse lever.
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MC FAULT CODE 11905

Fault Code Trouble Cause Influenced Control
11905-2 |Abnormal Forward/Reverse | The forward/reverse signals|All Transmission Control
Switch are turned ON for 80 ms or
longer at the same time.

Shorted circuit in
harness between

YES between connector of
Disconnect connector forward/reverse
MC-B in MC. switch and connector
Check for continuity MC-B in MC.
NO |between terminal #1 or| |
#3 of connector in
forward/reverse switch
Disconnect connector of and vehicie frame
forward/reverse switch. respectively. Faulty MC.
Retry. NO
Check if fault code
disappears.
- Key switch: ON
Faulty
forward/reverse
YES switch.

Connector (Harness end of connector viewed from the
open end side)

MC
Connector MC-B
#B3

#1 B *_m BE

B19 B25

T183-05-04-021

Forward/Reverse Switch Connector
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CAN DATA RECEPTION FAILURE
MC FAULT CODES 11910, 11920

Fault Code Trouble Cause Influenced Control
11910-2 |Actual Engine Speed Receive | Faulty Harness * Pump Torque Decrease Control
Error Faulty ECM1 or 2 * Hydraulic Drive Fan Cooling
Received from ECM1 Control
11920-2 |Fuel Flow Rate Receive Error|Faulty Harness * Engine Speed Decrease
Received from ECM1 Faulty ECM1 or 2 Control
GPS
Monitor Unit
ICF
!
i ECM1 |
i |
i !
i O — l
CAN Harness MC | ECM2
|
i
i
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CAN HARNESS CHECK
MC FAULT CODES 11910, 11920

» Check the wiring connections first.

Shorted circuit in CAN

Q.

- Key switch: OFF

- YES
Disconnect all harness between ground
connectors of MC, ICF, circuit and CAN circuit.
ECM1 and monitor
unit.
YES |Check for continuity
bﬁg"ﬁ%’:ﬂg’gm circuit Check for continuity
( ’ i ’ between power
__ rr_10n|.tor unit) and CAN circuit MC, ICF,
Check for continuity in circuit. NO  [EcM1, monitor unit
YES |CAN hamess between “Key switch: OFF and CAN circuit.
MC and ECM1 — ey switch: O
. : - Refer to - Key switch: OFF
- Key switch: OFF “Discontinuity Check - Refer to “Discontinuity
- Refer to “Continuity between CAN Circuit Check between CAN
Checkin CAN and Ground Circuit’ Circuit and Power Circuit”
_ Harness” on T5-5-59. on T5-5-61 to 65. on T5-5-66 to 69.
Retry by using Dr. ZX. e
Check if fault code Open circuit in CAN
11004-2 is displayed. NO harness between MC and
ECM1.
Normal.
NO
YES Shorted circuit in CAN
harness between power
circuit and CAN circuit.
Shorted circuit in CAN
YES harness between key
signal circuit and CAN
circuit.
Check for continuity
between key signal
L{circuitin MC, ICF,  |— YES Shorted circuit in CAN
NO|ECM1, monitor unit harness.
and CAN circut, Check for continuity
- Key switch: OFF between High side
- Refer to and Low side in CAN || Connect all connectors VES
“Discontinuity NO [harmess. except connector ToB
Check between - MC-C in MC. -
CAN Circuit and - Key switch: OFF Check if resistance Disconnect
Key Signal Circuit” - Refer to between terminals #C4 |—| connector in MC.
on T5-5-70 to 72. “Discontinuity Check NO |and #C15 of hamess Connect connector of
in CAN Harness” on end of connector harness end.
T5-5-73. MC-C is within 60+10 NO Check if resistance

between terminals
#D19 and #D21 of
connector ECM1-D in
ECM1 is within
120+10 Q.

- Key switch: OFF
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Connect connector NO Check the connections of
in MC MC and connector.
Check if fault code [
11004-2 is
displayed. Faulty MC.
YES
- Key switch: ON
NO Check the connections of
Pohf;l'&ed connector ECM1, 2 and connector.
in .
YES Check if fault code |
11004-2 is
displayed. Faulty ECM1 or 2.
YES
- Key switch: ON
Connect connector || NO Check the connection of
@— in ICF. ICF and connector.
YES ||Check if fault code || |
Connect connector in 11004-2 is
ECM. displayed. Faulty ICF.
Disconnect - Key switch: ON YES
connector ICF-C in
ICF. NO Check the connections of
Check if resistance  |— Connect connector monitor unit and
NO between terminals Connect connectorin| YES in monitor unit. connector.
#C5 and #C11 of ICF. Check if fault code
harness end of Disconnect 11004-2 is - "
connector is within connector monitor-2B displayed. YES Faulty monitor unit.
60+10 Q. in monitor unit, - Key switch: ON
- Key switch: OFF Check if resistance  [—
NO  [petween terminals
#B33 and #B34 of
harness end of Faulty in any controller in
connector is within MC, ICF, ECM1, 2 or
120410 Q. NO monitor unit.
- Key switch: OFF
Connector
ECM1
I\C/Ic():nnector MC-C Connector ECM1-D
(Harness end) (Harness end)
#D19 _J>
#C4 #C15
C1 Cc10
X Z
#D21 ﬂ/
c23 c31 Monitor Unit
ICF Connector Monitor-2B
Connector ICF (Harness end)
(Harness end) #C5
y _ N
! e 28 21
7 N 12
B L 36 29
#C11

T1V1-05-04-002

#B34 #B33

T4GB-05-05-002
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(Blank)
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MC FAULT CODE 11914

Fault Code

Trouble

Cause

Influenced Control

11914-2 Radiator

Coolant

Temperature Receive Error
Received from Monitor Unit

Faulty Harness

Faulty Monitor Unit

* Hydraulic Drive Fan Cooling Control

Monitor Unit

GPS

ICF

CAN Harness

MC
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CAN HARNESS CHECK

FAULT CODE 11914

* Check the wiring connections first.

Disconnect all
connectors of MC, ICF, YES Open circuit in CAN
ECM1 and monitor harness between ground
YES [unit. circuit and CAN circuit.
Check for continuity
betWeen ground Circuit Check for Continuity
MC'.ICF’ E_C'V”, between power
monitor unit and CAN circuit MC, ICF,
Check for continuity in circuit. NO |ECM1, monitor unit
YES [CAN harness between - Key switch: OFF and CAN circuit.
MC and monitor unit. - Refer to - Key switch: OFF
- Kev switch: OFF “Discontinuity Check : Refer to
. Re¥er to “Continuity between CAN Circuit “Discontinuity Check
Check in CAN and Ground Circuit” between CAN Circuit
- Harness” on T5-5-60 on T5-5-61 to 65. and Power Circuit” on
Retry by using Dr. ZX. ' T5-5-66 to 69.
Check if fault code
11004-2 is displayed. Open circuit in CAN
harness between MC and
NO monitor unit.
Normal.
NO
Shorted circuit in CAN
YES
harness between power
circuit and CAN circuit.
Shorted circuit in CAN
YES harness between key
@ signal circuit and CAN
ircuit.
Check for continuity =i
between key signal
circuitin MC, ICF, ] | YES Shorted circuit in CAN
NO |ECM1, monitor unit harness.
and CAN circuit.
. Check for continuity
- Key switch: OFF ; .
) Re¥erto between High side Connect all
“Discontinuity NO and Low side in CAN |— connectors except YES
Check between harness. connector MC-C in ToB
CAN Circuit and - Key switch: OFF MC. . . Connect connector in
Key Signal Circuit’ - Refer to Check if reS|st.ance || MC.
on T5-5-70 to 72. “Discontinuity Check NO |between terminals Disconnect
in CAN Harness” on #C4 and #C15 of connector monitor-2B
T5-5-73. harness end of in monitor unit.
connector MC-C is NO |Check if resistance
within 60+10 Q. between terminals

#B33 and #B34 of
harness end of
connector is within
120+10 Q.

- Key switch: OFF

- Key switch: OFF
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NO Check the connections of
Connect connector MC and connector.
in MC. Check if fault
code 11004-2 is
displayed. Faulty MC.
- Key witch: ON YES
NO Check the connections of
Connect connector monitor unit and
in monitor unit. connector.
YES||Check if fault code |||
11004-2 is
displayed. Faulty monitor unit.
- Key witch: ON YES
Connect connector || NO Check the connections of
in ECM1. ICF and connector.
@7 YES ||Check if fault code || |
11004-2 is
Connect connector in displayed. Faulty ICF.
monitor unit. - YES
Disconnect - Key witch: ON
connector ECM1-D in
ECM1. - NO |Check the connections of
NG |Check if resistance [ Connect connector in Connect connector ICF and connector.
between terminals ECM1. YES |[inICF..
#D19 and #D21 of Disconnect Check if fault code
harness end of connector ICF-C in 1_1004'2 IS Faulty ICF
connector is within ICC::hF. ci displayed. YES '
60+10 Q. eck if resistance - ——
. between terminals | Key witch: ON
- Key witch: OFF NO |#C5 and #C11 of
harness end of
connector is within Faulty In any controller in
60+10 Q. NO MC, ICF, ECM1 or
- Key witch: OFF monitor unit.
Connector
MC Monitor Unit
Connector MC-C Connector Monitor-2B
(Harness end) (Harness end)
#C4 #C15 7|
C1 C10 ]
\ / 28 21
36| ||, 29
C23 C31 \ \ T4GB-05-05-002
ICF
Connector ICF-C ECM1 #B34 #B33
(Harness end) Connector ECM1-D
#C5 (Harness end)

y

7

6

\

12

%17
#C11

T1V1-05-04-002

#D19_¢

A

#D21
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(Blank)
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OTHER FAILURES
MC FAULT CODE 11901

Fault Code Trouble Cause Influenced Control
11901-3 |Hydraulic  Oil  Temperature | Voltage: 4.52 V or higher * Auto Warning-Up Control
Sensor High Voltage * Hydraulic Drive Fan Cooling
Control
11901-4 |Hydraulic  Oil  Temperature|Voltage: Less than 0.23 V * Auto Warning-Up Control
Sensor Low Voltage * Hydraulic Drive Fan Cooling
Control
Connect terminals #1
and #2 of harness end YES Faulty MC.
of connector in
hydraulic oil -
temperature sensor by Connect terminal #D6 —
YES|using a clip. of harness end of Open circuit in harness
Disconnect connector | | connector MC-D in YES |between MC and
MC-D from MC. MC to vehicle frame. hydraulic oil temperature
Check for continuity Check for continuity sensor (terminal #1).
Disconnect connector of between terminals #D8 between terminal #2
hydraulic oil temperature and #D6 of harmess NO  |of harness end of —
sensor. end of connector connector in hydraulic Open circuit in harness
Check if resistance at y oil temperature between MC and
. MC-D. , NO o
sensor end connector is sensor and vehicle hydraulic oil temperature

sensor (terminal #2).

specification. frame.

- Specification: Refer to
the table below.

Faulty hydraulic oil
temperature sensor.

NO

Specification of Hydraulic Oil Temperature Sensor @ NOTE: If fault code 11901-4 is not displayed and

Hydraulic Oil Temperature Resistance hydraulic oil temperature “30°C” s
(°C, °F) (kQ2) displayed on the monitor by using Dr. ZX,
-20, -4 16.2+1.6 the circuit in hydraulic oil temperature
0, 32 (5.88) sensor may be opened.
20, 68 2.45+0.24
40, 104 (1.14)
60, 140 (0.534)
80, 176 0.322

Connector (Harness end of connector viewed from the

open end side)

MC
Connector MC-D

#D8

T183-05-04-009

Hydraulic Oil Temperature
Sensor Connector

—

o ¢ 2
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PROPORTIONAL SOLENOID  VALVE MC Proportional
TROUBLE CHECK / Solenoid Valve
alout
When the harness in proportional solenoid valve is - B
faulty, the fault code may be not detected. If the trouble v
is related to the proportional solenoid valve, = ¢
disconnect the connectors in MC and proportional T1V105.06.008
solenoid valve. Then check for continuity. O: Fault code can be detected.

/\: Fault code can be detected according to trouble.
X: Fault code cannot be detected.

Circuit Condition in Trouble Trouble Fault Code Damaged Parts in MC
Alout Open circuit in A-B A None
—— B
ci
D[IN C
<_
T1V1-05-06-006
 Open circuit in A-B None
* Harness in side B is shorted to O
the ground.
« Open circuit in A-B FET
* Harness in side A is shorted to A
the ground.
Shorted circuit in A-B FET
O
Open circuit in C-D None
A
» Open circuit in C-D None
* Harness in side C is shorted to A
the ground.
» Open circuit in C-D None
* Harness in side D is shorted to O
the ground.
Shorted circuit in C-D None
A
T1V1-05-06-014
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Circuit Condition in Trouble Trouble Fault Code Damaged Parts in MC
A|ouT B Shorted circuit in harness X Resistance
—»
ciu |:::| between A-B and C-D
IN
DN C
T1V1-05-06-015
Alout £° 5 « Open circuit in A- B None
—
c/U * Harness in side A is shorted to A
DN c the power source.
T1V1-05-06-016
v o
Alout g |+ OpencircuitinA-B None
_> . . .
c/U j:l * Harness in side B is shorted to O
DiN_ c the power source.
T1V1-05-06-017
alour  YE° 5 Harness in A-B is shorted to the None
—
c/u power source. O
D|IN C
——
T1V1-05-06-018
A lout B * Open circuit in C-D Resistance
ciU Vee * Harness in side D is shorted to O
IN
DIe—T c the power source.
T1V1-05-06-019
Alout B * Open circuit in C-D None
ciU Vee * Harness in side C is shorted to A
DN __ C
—— the power source.
T1V1-05-06-020
A |ouT B Harness in C-D is shorted to the Resistance
—»
ciu Vee power source. o
D |IN C
<_

T1V1-05-06-021
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(Blank)
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Each Connector Terminal Role in ECM1

Connector ECM1-A (15 Pins)

Terminal|  Signal Role Connected To
No. Type
When the transmission neutral siganl is received, the | Terminal #1 in neutral relay
1 Input circuit is grounded and the engine is impossible to
start.
9 Output Intake-air heater power supply ;I'eelrar;mal #2 in intake-air heater
Communication signal output of overheating Terminal #7 of connector 1A in
11 Output . .
monitor unit
13 Input/ CAN High line Terminal #1 of pin 16 connector in
Output ECM2
14 CAN ground Terminal #3 of pin 16 connector in
) ECM2
15 Input/ CAN Low line Terminal #2 of pin 16 connector in
Output ECM2
Pin Connector ECM1-B (18 Pins)
Terminal| Signal Role Connected To
No. Type
17 Output Remote throttle power supply \F/)\Q(rjlglg terminal #189 in accelerator
18 Input Signal receive of remote throttle feedback Wiring terminal #544 in accelerator

pedal

Connector ECM1-C

(12 Pins)

Terminal

Signal

Role Connected To
No. Type
Engine start terminal 50 Terminal ST in key switch
1 Input When the siganl is received, the circuit is grounded,
battery powetr is supplied to the starter and the
engine can start.
> Input/ Connecting line for diagnosis tool (K-Line) by|Terminal #14 of connector for
Output | DaimlerChrysler MiniDiag2
Communication signal output of engine oil pressure |Terminal #7 of connector 1A in
3 Output . X
decrease monitor unit
4 Output Signal sending of low coolant temperature for coolant| Terminal #9 of connector 1A in
gauge monitor unit
10 Input Signal input of intake-air heater operation Terminal #5 in intake-air heater

relay
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Connector ECM1-D (21 Pins)

Terminal|  Signal Role Connected To
No. Type
1 Input Battery power input Terminal (+) in battery
2 Input Ignition switch Terminal M (ON) in key switch
3 Battery grounding Terminal (-) in battery
5 Output If engine oil level is low, the check/maintenance alarm | Terminal #22 of connector 2B in
signal is sent. monitor unit
If abnormal value is received from the sensors except | Terminal #21 of connector 2B in
6 Output . . ; . . .
the engine oil level sensor, the stop signal is sent. monitor unit
7 Output While current flows through the intake-air heater, the | Terminal #1 of connector 2A in
signal is sent. monitor unit
14 Accelerator pedal grounding Machine grounding
19 Input/ CAN High line between each controller Terminal of CAN High line in each
Output controller
20 - Shield grounding in CAN cable Shield wire grounding
21 Input/ CAN Low line between each controller Terminal of CAN Low line in each
Output controller

& NOTE: the terminal without No. is not used.
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Terminal No. of connector end in Connector ECM1 (Wiring terminal No. of connector end in parentheses)

1
13 1
(A3) (116)
14 | 11 17
(659)((249) (461)
15 9 18
(B3) (60) (459)
Connector Connector
ECM1-A ECM1-B
1
10 4 1 19 7 1
(658 (667)(665) (A2) (233 (7
2 20 14 5 2
(471) (872 (462 (433)] (56)
3 21 6 3
(244) (B2) (243)|(666),
Connector Connector
ECM1-C ECM1-D
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EACH CONNECTOR TERMINAL ROLE IN ECM2
55 Pin Connector of ECM2

Terminal  Signal Role Connected To
No. Type
y Input Signal receive of cam shaft sensor detection Terminal #1 of connector in cam shaft
sensor
5 Input Signal receive of crank shaft sensor detection Terminal #2 of connector in crank shaft
sensor
Input Signal_ receive of coolant temperature sensor|Terminal #2 of connector in coolant
detection temperature sensor
4 Input Signal receive of fuel temperature sensor|Terminal #2 of connector in fuel
detection temperature sensor
6 Output Power supply of oil pressure sensor Terminal #2 of connector in oil pressure
sensor
7 Output Power supply of intake-air pressure sensor Terminal #3 of connector in intake-air
combination sensor
9 Output Power supply of unit pump for 2, 4, 6 cylinders | Round terminal of connector in unit pump
for 2, 4, 6 cylinders
10 Input Signal receive of oil pressure sensor detection Terminal #1 of connector in olil
combination sensor
15 Input Signal receive of engine oil temperature sensor| Terminal #3 of connector in ol
detection combination sensor
16 Output Power supply of unit pump for 1, 3, 5 cylinders |Round terminal of connector in unit pump
for 1, 3, 5 cylinders
18 Output | Signal output of stater starting Terminal S in starter motor
19 Output Signal receive of cam shaft sensor detection Terminal #2 of connector in cam shaft
sensor
20 Output Signal receive of crank shaft sensor detection | Terminal #1 of connector in crank shaft
sensor
23 Input Signall receive of intake-air pressure sensor Termi_nal .#1 of connector in intake-air
detection combination sensor
o5 | Signal receive of engine start in service engine | Terminal #1 of connector in service
nput . . ;
switch engine switch
29 ) Intake-air pressure sensor grounding Terminal #4 of connector in intake-air
combination sensor
Power supply of service engine switch Terminal #2 of connector in service
30 Output engine switch
32 ) Oil combination sensor grounding Terminal #4 of connector in oil
combination sensor
33 ) Engine oil level switch grounding Terminal #1 of connector in engine oil
level switch
34 o Power supply of coolant temperature sensor Terminal #1 of connector in coolant
utput t
emperature sensor
35 Input Signal receive of engine stop in service engine | Terminal #3 of connector in service
switch engine switch

@ NOTE: the terminal without No. is not used.
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Terminal  Signal Role Connected To
No. Type
Power supply of fuel temperature sensor Terminal #1 of connector in fuel
36 Output
temperature sensor
38 Input | Unit pump control in cylinder #6 E}?gﬁ;ﬁgpg;l of connector in unit pump
39 Output Power supply of engine oil temperature sensor |Terminal #1 of connector in engine oil
P temperature sensor
44 Input | Unit pump control in cylinder #4 E)?%;ﬁ;ggp;fl of connector in unit pump
45 Input | Unit pump control in cylinder #2 E?lé;ﬁ;ggp;};l of connector in unit pump
47 Input [ Unit pump control in cylinder #5 E}?gﬁ;ﬁgp&al of connector in unit pump
48 Inout Signal receive of intake-air temperature sensor |Terminal #2 of connector in intake-air
P combination sensor
Signal receive of engine oil level switch|Terminal #1 of connector in engine oll
49 Input . .
detection level switch
, . . Round terminal of connector in unit pump
53 Input | Unit pump control in cylinder #3 for cylinder #3
54 Input | Unit pump control in cylinder #1 Round terminal of connector in unit pump

for cylinder #1

@ NOTE: the terminal without No. is not used.
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16 Pin Connector of ECM2

Terminal  Signal Role Connected To
No. Type
y Input/ | CAN High line between ECM1 Terminal #13 of connector A in ECM1
Output
> Input/ | CAN Low line between ECM1 Terminal #15 of connector A in ECM1
Output
3 - Grounding between ECM1 Terminal #14 of connector Ain ECM1
4 - Grounding between ECM1 Terminal #14 of connector Ain ECM1
5 Battery voltage Terminal (+) in battery
6 - Battery voltage Terminal (+) in battery
8 Input | Treminal 50 (starting) Terminal ST in key switch
9 - Battery grounding Terminal (-) in battery
11 - Battery grounding Terminal (-) in battery
12 Output | Starter Terminal S in starter motor
13 Input/ | Diagnosing Terminal #5 of connector in MiniDiag2
Output
15 Input | Terminal 15 Terminal M (ON) in key switch

@ NOTE: the terminal without No. is not used.

Terminal No. of connector end in Connector ECM2 (Wiring terminal No.

of connector end in parentheses)

1 2 3 4 5 6 8
(A3) | (B3) | (659)[ (660)] (661)](662) (754)
9 11 12 13 15
(499) (500)|(228)|(470) (464)
16 Pin Connector of
ECM2
1
1 2 3 6 7 9 10 12 15 16 1