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INTRODUCTION

TO THE READER

e This manual is written for an experienced techni-

cian 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.

- If you have any questions or comments regard-
ing the contents of this manual.

e Two types of manual are available. One is Tech-

nical Manual(T/M). The other is Workshop Man-
ual{W/M).
Use the manuals according to purpose.

* Information included in the T/M:
technical information needed for redelivery and
delivery, operation and activation of all devices
and systems, operational performance tests, and
troubleshooting procedures.

Please contact using “Service Manual Revision Re-
quest Form” at the end of this manual.
(Note: Do not tear off the form. Copy it for usage.):

Publications Marketing & Product Support
Hitachi Construction Machinery Co. Ltd.
TEL: 81-298-32-7173

FAX: 81-298-31-1162

* Information included in the W/M:

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.

ADDITIONAL REFERENCES

® Please refer to the materials listed below in addition

to this manual.

- The Operator’s Manual

- The Parts Catalog

- Operation Manual of the Engine
- Parts Catalog of the Engine

- Hitachi Training Material

PAGE NUMBER

e Each page has a number, located on the center lower
part of the page, and each number contains the fol-

lowing information:

Example: T 01-03-05

——Group Number
Section Number
T: Technical Manual

Consecutive Page Number for Each Group

W: Workshop Manual




INTRODUCTION

SAFETY ALERT SYMBOL AND HEAD-
LINE NOTATIONS

In this manual, the following safety alert symbol and
signal words are used to alert the reader to the poten-
tial for personal injury or machine damage.

A This is the safety alert symbol. When you see
this symbol, be alert to the potential for personal in-
jury.

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.

L] A CAUTION: indicated a potentially hazardous
situation which could, if not avoided, result in per-
sonal injury or death.

o IMPORTANT: indicates a situation which, if not
conformed to the instructions, could result in dam-
age to the machine.

& NOTE: indicates supplementary technical informa-
tion or know-how.

UNITS USED

¢ Sl Units (International System of Units) are used in
this manual.
MKSA system units and English units are also in-
dicated in parentheses just behind SI units.

Example: 24.5 MPa ( 250 kgf/cm?, 3 560 psi )

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

. To Convert Multiply . To Convert Multiply
Quantity From Into By Quantity From Into By
h mm in 0.03937 |p MPa kafflem? | 10.197
Lengt mm ft 0.003 281 || oooure MPa psi 145.0
C US gal 02642 | power kW PS 1.360
Volume L US qt 1.057 kW HP 1.341
m° yd® 1.308 Temperature °C °F °Cx1.8+32
Weight kg Ib 2.205 Veloci km/h mph 0.621 4
Force N kgf 010197 | oo min - rpm 1.0
N |bf 0.224 8 Flow rate L/min US gpm 0.264 2
N'm kaf-m 1.019 7 mL/rev cc/rev 1.0
Torque N'm Ibfft 0.737 5

IN-02




SAFETY

RECOGNIZE SAFETY INFORMATION
e This is the SAFETY ALERT SYMBOL.

- When you see this symbol on your machine or in
this manual, be alert to the potential for personal
injury.

- Follow recommended precautions and safe
operating practices.

001-E01A-0001-2 SA-001

UNDERSTAND SIGNAL WORDS

e On machine safety signs, signal words designating
the degree or level of hazard — DANGER, WARNING,
or CAUTION - are used with the safety alert symbol.

-DANGER indicates an imminently hazardous
situation which, if not avoided, will result in death or
serious injury.

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

- CAUTION indicates a potentially hazardous
situation which, if not avoided, may result in minor
or moderate injury.

- DANGER or WARNING safety signs are located
near specific hazards. General precautions are list-
ed on CAUTION safety signs.

e CAUTION also calls attention to safety messages in
this manual.

e To avoid confusing machine protection with personal
safety messages, a signal word IMPORTANT indi-
cates a situation which, if not avoided, could result in
damage to the machine.

e NOTE indicates an additional explanation for an ele-
ment of information.

A DANGER
A WARNING
A CAUTION
IMPORTANT
NOTE

SA-461

002-E01A-0461-6




SAFETY

FOLLOW SAFETY INSTRUCTIONS

e Carefully read and follow all safety signs on the
machine and all safety messages in this manual.

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

- If a safety sign or operator’s manual is damaged or
missing, replace it with new one.

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

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

e Keep your machine in proper working condition.

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

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
authorized dealer before operating or performing
maintenance work on the machine.

S003-E01B-0003-5

SA-003

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 attached
on the fire extinguisher to use it properly.

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

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

004-E01A-0437-3

SA-437




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 attention
of the operator. Do not wear radio or music
headphones while operating machine.

J& &S0

Beus

SA-438

005-E01A-0438-4

PROTECT AGAINST NOISE

e Prolonged exposure to loud noise can cause
impairment or loss of hearing.

- Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable
or uncomfortably loud noises.

006-E01A-0434-2 SA-434
INSPECT MACHINE
e Inspect your machine carefully each day or shift by
walking around it before you start it to avoid personal
injury.
- In the walk-around inspection be sure to cover all
points described in the "PRE-START INSPECTION"
chapter in the operator's manual.
S007-E01A-0435-2 SA-435




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 handholds.

- 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.

SA-439

008-E01A-0439-3

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.

SA-378

009-E01A-0378-3




SAFETY

FASTEN YOUR SEAT BELT(IF EQUIPPED)

e If the machine should overturn, the operator may
become injured and/or thrown from the cab.
Additionally the operator may be crushed by the
overturning machine, resulting in serious injury or
death.

- Prior to operating the machine, thoroughly examine
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 securely
fastened at all times when the machine is in
operation to minimize the chance of injury from an
accident.

- We recommend that the seat belt be replaced every
three years regardless of its apparent condition.

010-E02B-0237-3

SA-237

MOVE AND OPERATE MACHINE SAFELY

e Bystanders can be run over.

- Take extra care not to run over bystanders. Confirm
the location of bystanders before moving, swinging,
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.
Coordinate hand signals before starting the
machine.

011-E01A-06529-3

SA-529




SAFETY

OPERATE ONLY FROM OPERATOR’S
SEAT

e Inappropriate engine starting procedure may cause
the machine to runaway, possibly resulting in serious
injury or death.

- Start the engine only from the operator’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.

SA-444

012-E01A-0444-3

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-0032-3

KEEP RIDERS OFF MACHINE

e Riders on machine are subject to injury such as
being 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-0530-2 SA-530




SAFETY

PROVIDE SIGNALS FOR JOBS INVOLVING
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.

SA-481

018-E01A-0481-2
CONFIRM DIRECTION OF MACHINE TO
BE DRIVEN

ﬁ

e Incorrect travel pedalflever operation may result in
serious injury or death.

- Before driving the machine, confirm the position of
the undercarriage in relation to the operator’s
position. If the travel motors are located in front of
the cab, the machine will move in reverse when

h

travel pedalsflevers are operated to the front.

017-E01A-0532-2 SA-532




SAFETY

DRIVE MACHINE SAFELY

e Before moving the machine, confirm which way to
move travel pedals/levers for the corresponding
direction you wish to go.

- Pushing down on the front of the travel pedals or

pushing the levers forward moves the machine
towards the idlers. (Refer to the Steering the
Machine Using Pedals/Levers section in the
operator’'s manual for correct travel operation.)

e Traveling on a grade may cause the machine to slip SA-533

or to overturn, possibly resulting in serious injury or
death.

- When traveling up or down a grade, keep the
bucket in the direction of travel, approximately 200
to 300 mm (8to 12 in )(A) above the ground.

- If machine starts to skid or becomes unstable, lower
the bucket immediately.

SA-534

- Traveling across the face of a slope may cause the
machine to skid or to turnover. When traveling
(ascending/descending) on a slope, be sure to point
the tracks uphill/downhill.

SA-441

- Turning on an incline may cause the machine to tip
over.
If turning on an incline is absolutely unavoidable, do ; /Il///
so at a place where the slope is gentle and the \ ﬂ 2
surface is firm.

SA-591

S019-E02A-0635-4




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 machine.

- Do not park the machine on a grade.

- Lower the bucket andfor other work tools to the
ground.

- Turn the auto-idle switch off (if equipped).

- 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 pilot control shut-off lever to LOCK position.

- Block both tracks and lower the bucket to the
ground. Thrust the bucket teeth into the ground if
you must park on a grade.

- Position the machine to prevent rolling.

- Park a reasonable distance from other machines.

020-E09A-0548-4

SA-535

SA-536




SAFETY

AVOID INJURY FROM BACK-OVER AND
SWING ACCIDENTS

e If any person is present near the machine when
backing or swinging the upperstructure, the machine
may hit or run over that person, resulting in serious
injury or death.

To avoid back-over and swing accidents:

- Always look around BEFORE YOU BACK UP AND
SWING THE MACHINE. BE SURE THAT ALL
BYSTANDERS ARE CLEAR.

- Keep the travel alarm in working condition (if
equipped).

ALWAYS BE ALERT FOR BYSTANDERS MOVING
INTO THE WORK AREA. USE THE HORN OR
OTHER SIGNAL TO WARN BYSTANDERS
BEFORE MOVING MACHINE.

- USE A SIGNAL PERSON WHEN BACKING UP IF
YOUR VIEW IS OBSTRUCTED. ALWAYS KEEP
THE SIGNAL PERSON IN VIEW.

Use hand signals, which conform to your local
regulations, when work conditions require a signal
person.

- No machine motions shall be made unless signals
are clearly understood by both signalman and
operator.

- Learn the meanings of all flags, signs, and markings
used on the job and confirm who has the
responsibility for signaling.

- Keep windows, mirrors, and lights clean and in good
condition.

- Dust, heavy rain, fog, etc., can reduce visibility. As
visibility decreases, reduce speed and use proper
lighting.

- Read and understand all operating instructions in
the operator's manual.

5021-E01A-0494-8

SA-383

SA-384

—S10—




SAFETY

AVOID TIPPING

e DO NOT ATTEMPT TO JUMP CLEAR OF TIPPING
MACHINE---SERIOUS OR FATAL CRUSHING
INJURIES WILL RESULT

e MACHINE WILL TIP OVER FASTER THAN YOU
CAN JUMP FREE

e FASTEN YOUR SEAT BELT

e The danger of tipping is always present when
operating on a grade, possibly resulting in serious §A-540
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
slipping.

- Avoid changing direction when traveling on grades.

- NEVER attempt to travel across a grade steeper
than 15 degrees if crossing the grade is
unavoidable.

- Reduce swing speed as necessary when swinging
loads.

e Be careful when working on frozen ground.

- Temperature increases will cause the ground to

become soft and make ground travel unstable.
025-E01B-0540-5

AVOID POWER LINES

e Serious injury or death can result if the machine or
front attachments are not kept a safe distance from
electric lines.

- When operating near an electric line, NEVER move
any part of the machine or load closer than 3 m (10
ft) plus twice the line insulator length.

- Check and comply with any local regulations that
may apply.

- Wet ground will expand the area that could cause
any person on it to be affected by electric shock.
Keep all bystanders or co-workers away from the
site.

SA-544

028-E01A-0544-3

—S11—




SAFETY

OBJECT HANDLING

e 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, sa-
bles, slings, or ropes.

- Before craning, position the upperstructure with the
travel motors at the rear.

- Move the load slowly and carefully. Never move it SA-014
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-0014-4

PROTECT AGAINST FLYING DEBRIS

e 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-EQ1A-0432-2 SA-432

—S512—




SAFETY

PARK MACHINE SAFELY

To avoid accidents:

- Park machine on a firm, level surface.

- Lower bucket and/or other work tools to the ground.

+ Turn auto-idle switch off (if equipped).

- 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.

- Pull the pilot control shut-off lever to the LOCK
position.

- Close windows, roof vent, and cab door.

- Lock all access doors and compartments.

SA-545

033-E10A-0545-3

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, possibly
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
machine.

- Fill the fuel tank outdoors.

e All fuels, most lubricants, and some coolants are
flammable.

- Store flammable fluids well away from fire hazards.
-Do not incinerate or puncture pressurized
containers.

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

SA-018

034-EQ1A-0496-4 SA-019

—S$13—




SAFETY

SAFETY TRANSPORTING

e The danger of tipping is present when
loading/unloading the machine onto/from a truck or
trailer bed.

- Be sure to observe local regulations when

transporting the machine on public roads.

- Provide an appropriate truck or trailer for

W

transporting the machine.

Take the following precautions when
loading/unloading the machine:

1) Select firm level ground.

2) Be sure to use a loading dock or ramp.

3) Be sure to have a signal person when
loading/unloading the machine.

4) Always turn the auto-idle switch OFF (if
equipped) when loading or unloading the
machine, to avoid unexpected speed increase
due to unintentional operation of a control lever.

5) Be sure to load/unload the machine at slow
speed.

6) Avoid steering while driving up or down the
ramp as it is extremely dangerous. If steering is
unavoidable, first move back to the ground or
flatbed, modify traveling direction, and begin to
drive again.

7) Do not operate any levers besides the travel
levers when driving up or down the ramp.

8) The top end of the ramp where it meets the
flatbed is a sudden bump. Take care when
traveling over it.

9) Prevent possible injury from machine tipping
while the upperstructure is rotating.

10) Keep the arm tucked under and rotate the
upperstructure slowly for best stability.

11) Securely fasten chain or cables to the machine
frame. Refer to "transporting” chapter in the
operator's manual for details.

S§035-E10A-0546-8

SA-546

—514—




SAFETY

PRACTICE SAFE MAINTENANCE

To avoid accidents:

- Understand service procedures before doing work.

- Keep 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:
1) Park the machine on a firm, level surface.
2) Lower the bucket and/or other work tools to the
ground.
3) Turn the auto-idle switch off (if equipped).
4) Run the engine at slow idle speed without load
for 5 minutes.
5) Turn the key switch to OFF to stop engine.
6) Relieve the pressure in the hydraulic system by
moving the control levers several times.
7) Remove the key from the switch.
8) Attach a ‘Do Not Operate” tag on the control
lever.
9) Pull the pilot control shut-off lever to the LOCK
position.
10) Allow the engine to cool.

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

- If the machine must be raised, maintain a 90 to
110° angle between the boom and arm. Securely
support any machine elements that must be raised
for service work.

- Never work under a machine raised by the boom.

- Inspect certain parts periodically and repair or
replace as necessary. Refer to the section
discussing that part in the “MAINTENANCE”
chapter in the operator’s manual.

- Keep all parts in good condition and properly
installed.

- Fix damage immediately. Replace worn or broken
parts. Remove any buildup of grease, oil, or debris.

- Disconnect battery ground cable (—) before making
adjustments to electrical systems or before welding
on the machine.

- lluminate your work area adequately but safely.

- Use a portable safety light for working inside or
under the machine.

- Make sure that the bulb is enclosed by a wire cage.
The hot filament of an accidentally broken bulb can
ignite spilled fuel or oil.

$500-E09A-0497-8

=2

SA-527

SA-037

—S15—




SAFETY

WARN OTHERS OF SERVICE WORK

e Unexpected machine movement can cause serious
injury.

- Before performing any work on the machine, attach
a ‘Do Not Operate” tag on the control lever.

S501-E01A-0287-2

(

-

DO
NOT

OPERATE

\

SA-287

SUPPORT MACHINE PROPERLY

e Never attempt to work on the machine without
securing 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 attachment,
securely support the machine or attachment. Do not
support the machine on cinder blocks, hollow tires,
or props that may crumble under continuous load.
Do not work under a machine that is supported
solely by a jack.

519-E01A-0527-3

'-7{

SA-527

STAY CLEAR OF MOVING PARTS

e Entanglements 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.
7\

502-E01A-0026-2

2

SA-026

—S16—




SAFETY

USE TOOLS PROPERLY —

e Use tools appropriate for the work to be done.

- Makeshift tools, parts, and procedures can create
safety hazards.

- For loosening and tightening hardware, use the
correct size tools to avoid injury caused by slipping
wrenches.

- Use only recommended replacement parts.

(See the parts catalog.)

5522-E01A-0040-2

SA-040

PREVENT PARTS FROM FLYING

e Grease in the track adjuster is under high pressure.
Failure to follow the precautions below may result in
serious injury, blindness, or death.

- Do not attempt to remove GREASE FITTING or
VALVE ASSEMBLY.

- As pieces may fly off, be sure to keep body and
face away from valve.

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-E01B-0344-4

SA-344

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-0034-2

SA-034

—S17—




SAFETY

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.

SA-039

,»S‘f))m«sh.,»»b
]

SA-225

505-E01B-0498-5

REPLACE RUBBER HOSES
PERIODICALLY

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
operator’s manual.)

e Failure to periodicaily replace rubber hoses may
cause a fire, fluid injection into skin, or the front
attachment to fall on a person nearby, which may
result in severe burns, gangrene, or otherwise
serious injury or death.

SA-019

S506-E01A-0019-3

—S18—




SAFETY

AVOID HIGH-PRESSURE FLUIDS

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

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

- Relieve the pressure by moving the control levers
several times.

Tighten all connections before applying pressure. SA-031

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

- |f 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.

SA-292

\

507-E01A-0499-5 SA-044
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SAFETY

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 locose 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 starting work for loose, kinked,
hardened or frayed electrical cables and wires.

- Check before starting work for missing or damaged
terminal caps.

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

Clean up Flammables:

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

- Prevent fires by inspecting and cleaning the
machine daily and by removing spilled or
accumulated flammables immediately.

Check Key Switch:

e 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-E04B-0019-8

SA-019

—S20—




SAFETY

EVACUATING IN CASE OF FIRE

e If a fire breaks out, evacuate the machine in the
following 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-E02A-0393-2 SA-393

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-0016-2 SA-016

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. Install
temporary fire-resistant guards to protect hoses or
other materials before engaging in welding,
soldering, etc..

AVOID APPLYING HEAT TO LINES
CONTAINING FLAMMABLE FLUIDS

- Do not weld or flame cut pipes or tubes that contain
flammable fluids.

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

SA-030

510-E01B-0030-4
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SAFETY

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
stripper with soap and water before welding.
Remove 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-0029-4

SA-029

PREVENT BATTERY EXPLOSIONS
e 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
hydrometer.

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

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-0032-4

SA-032
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SAFETY

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 exactly
what the risks are and how to do the job safely.
Then follow procedures and use recommended
equipment.

S§515-E01A-03094

SA-309

DISPOSE OF WASTE PROPERLY

e Improperly disposing of waste can threaten the
environment 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.

S$516-E01A-0226-4

SA-226
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SAFETY

SERVICE AIR CONDITIONING SYSTEM
SAFELY

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

- Refer to the freon container for proper use when
servicing the air conditioning system.

-Use a recovery and recycling system to avoid
venting freon into the atmosphere.

- Never let the freon stream make contact with the
skin.

513-E01A-0405-3

SA-405

AVOID HARMFUL ASBESTOS DUST
e Inhaled asbestos fibers may cause lung cancer.

- Avoid breathing dust that may be generated when
handling components containing asbestos fibers.

- Components that may contain asbestos fibers are
some gaskets. The asbestos used in these
components is usually found in a resin or sealed in
some way. Normal handling is not hazardous as
long as airborne dust containing asbestos is not
generated.

- Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding asbestos-
containing materials. When servicing, wear an
approved respirator. A special vacuum cleaner is
recommended to clean asbestos. If not available,
wet the asbestos containing materials with a mist of
oil or water.

- Be sure to comply with all applicable rules and
regulations for the work place.

Follow all local environmental rules and regulations
for the disposal of asbestos.

- Keep bystanders away from the areas where
asbestos particles may be in the air.

514-E01A-0029-5

SA-029
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SAFETY

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

S517-E01A-0435-2 SA-435
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SAFETY
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GENERAL / Specifications

OUTLINE

The hydraulic excavator consists of three main sections, front attachment, upper structure and undercarriage.

33Mu

T532-01-01-001
FRONT ATTACHMENT UPPERSTRUCTURE UNDERCARRIAGE
m -

1— Bucket 9— Pilot Valve (Front Attachment) 19— Hydraulic Oil Tank 24— Track
2— Bucket Cylinder 10— Canopy 20— Proportional Solenoid Valve 25— Travel Device
(Auto Boom-Stop)
3— Arm Cylinder 11— Swing Device 21— Control Valve 26— Swing Bearing
4— Boom Cylinder 12— Fuel Tank 22— Pilot Vaive (Boom-Swing) 27— Center Joint
§— Lower Boom 13— Solenoid Valve (Pilot Control Shut- 23— Boom-Swing Cylinder 28— Lower Roller
Off Lever, Travel Speed Selector)
6— Upper Boom 14— Radiator 29— Upper Roller
7— Arm 15— Air Cleaner 30— Track Adjuster
8— Cross Rod 16— Muffler 31— Front Idler
17— Engine 32— Blade
18— Pump Device 33— Blade Cylinder

T01-01-01




GENERAL / Specifications

58Mu

FRONT ATTACHMENT

1_
2_

3—-
4_
5—

6_
7_

Bucket 9-—
Bucket Cylinder 10—

Arm Cylinder 11—
Boom Cylinder 12—
Lower Boom 13—

Upper Boom 14—

Arm 15—
Cross Rod 16—
17—
18—

UPPERSTRUCTURE

Pilot Valve (Front Attachment)
Canopy

Swing Device
Fuel Tank

Solenoid Valve (Pilot Control Shut-

Off Lever, Travel Speed Selector)
Radiator

Air Cleaner

Muffler

Engine

Pump Device

Hydraulic Oil Tank

Proportional Solenoid Valve
(Auto Boom-Stop)

Control Valve
Pilot Valve (Boom-Swing)
Boom-Swing Cylinder

T533-01-01-001

UNDERCARRIAGE

o=

24—
25—

26—
27—
28—

29—
30—
31—
32—
33—

Track
Travel Device

Swing Bearing
Lower Roller
Center Joint

Upper Roller
Track Adjuster
Front Idler
Blade

Blade Cylinder

T01-01-02




GENERAL / Specifications

SPECIFICATIONS .
A C
Y
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M588-11-001
33Mu 58Mu
Description Canopy Cab Canopy Cab
Type of Front-End Attachment Boom Swing Type
Bucket Capacity m® (yd®) 0.09 (%0.12) 0.24 (3¢0.31)
Machine Weight kg (ib) 3 100 (6 840) 3 130 (6 900) 5 550 (12 240) 5 580 (12 300)
Base Machine Dry Weight kg(lb) 2 330 (5 140) 2 360 (5 200) 4 110 (9 060) 4 140 (9 130)
KUBOTA D1503-KA1 ISUZU 4LE1
Engine 16.9 kW / 2 000 min" 29.4 kW /2 100 min™'
(23 PS / 2 000 rpm) (40 PS /2 100 rpm)
A: Overall Width mm (ft in) 1670 (5° 6") 2090 (6' 10")
B: b Heigh
Canopy Cab Height _ 2505 (8' 3") 2570 (8' 57)
mm (ft in)
C: Rear-End Swing Radius mm (ft in) 845 (2' 9") 1055 (3'6")
D: Mini I
inimum Ground Clearance . 330 (1° 17) 330 (1" 17)
mm (ft in)
i . . 595 (1 11") 660 (2' 2")
E: Counterweight Clearance  mm (ft in) (Rubber Crawler) (Rubber Crawler)
F: Engine Cover Height mm (ft in) 1540 (5' 1) 1610 (5’ 3")
. . . 2015 (6' 7") 2515 (8' 3")
G: Undercarriage Length mm (ft in) (Rubber Crawler) (Rubber Crawler)
H: Undercarriage Width mm (ft in) 1620 (5'4”) 2040 (6' 8")
I: Sprocket Center to Idler Center . 1590 (5 3") 2 000 (6" 7°)
mm (ft in)
] . . 300 (12") 400 (16")
Ji Track Shoe Width mm {ft in) {(Rubber Crawler) (Rubber Crawler)
Ground Pressure kPa (kgf/cmz) 29.1 (0.30) 29.4 (0.30) 31.2 (0.32) 31.4 (0.32)
Swing Speed min-! (rpm) 10 1
Travel Speed (Fast / Slow) km (h) 4.0/24 44/27
Gradeability % (Degree) 58 (30) 58 (30)

NOTE: Figures marked with ¥ equals CECE heaped capacity.

T01-01-03




GENERAL / Specifications

WORKING RANGES AND MACHINE DIMENSIONS FOR TRANSPORTATION

G
/ ) Left  Right
! bad
gl
D o 8 b
¥ P
E g - ‘ Lot
@ e ) O [ — |
\ 1y ,:
A ‘ S -
B
M588-11-002 M552-11-003
Description Canopy Cab Canopy Cab
A: Maximum Digging Reach mm (ft in) | 4 820 (15" 10%) « 5950 (19" 67) «
B: Maximum Digging Depth mm (ftin) | 2870('5") < 4 000 (13" 2%) «
C: Maximum Cutting Height mm (ft in) | 5920 (19°57) « 7340 (24 17) «
D: Maximum Dumping Height mm (ft in) | 4560 (15'0%) « 5610 (18"57) «
E: Transport Height mm (ft in) [ 2505 (8"3") « 2570 (8'5") «
F: Overall Transport Length mm (ftin) | 4320(14°2") « 5240 (17'27) «
G: Minimum Swing Radius mm (ft in) 835 (2" 9) « 1045 (3'57) «
I: Blade Bottom Highest Position 330 (17 17) « 440 (1'57) «
(above ground level) mm (ft in)
J: Blade Bottom Lowest Position 360 (1" 27) « 345 (1" 27) «
(below ground level) mm (ft in)
K: Maximum Boom-Swing Angle Left 50.5 - Left 66 -
(°) Right 65.5 Right 62
L: Offset Distance mm (ft in) | Left410 (1"4") | Left410 (1°4") | Left490 (1" 7") | Left490 (1" 7")
Right 630 (2' 1”) | Right 630 (2' 1) | Right 810 (2’ 8") | Right 810 (2’ 8”)

NOTE: Transport height E does not include the shoe lug height.

T01-01-04




GENERAL / Specifications

ENGINE SPECIFICATIONS

Model
N 33Mu 58Mu
Description
Engine
Manufacturer KUBOTA ISUZU
Model D1503-KA 4LE1PA-01
T Diesel, 4-cycle,water-cooled,
ype «

Rotation direction

vertical inline, swirl chamber type

16.9 kW/2 000 min-1
23 PS/2 000 rpm

Clockwise
(view from fan side)

29.4 kW/2 100 min-1
40 PS/2 100 rpm

Starter

Manufacturer ............................................... R IPPONDENSO e
Motor DCSerlesreductlontype ............. Electromagnetlcpmlonshlfttype
..... Outputvoltage PRV Y T R s
Alternator

B T T o————
..... Type ACtypewnthICregulator e
Outputvoltage B R TSR

Fuel system

Governor

Centrifugal ball type

Centrifugal splash type

T01-01-05
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GENERAL / Interchangeability

COMPONENT INTERCHANGEABILITY LIST

The following list shows the component interchangeability among the different models.

Only the components connected with the bold line “

” are interchangeable between models.

Description Model 33Mu 30-2 58Mu 55UR

T SN B S ® i ® i ®

 [Pump Device L ® il L2 RO S A ...

14 "S-wing Device o o o o

o fomwovave o I o .. o | .

t:J Pilot Valve ® ® ® ®

° Boom-Swing Cylinder o ® o -
Travel Device  J ® o o
S-\;ir-m-émBearing ® ® [ ®
Center Joint ® @ . L ®

1 ek aguser | —r—e |.. ¢ o ° .

g Front Idler o*— .-———‘

? Uppc.a.r"holler o— 0 e .

3 Lower Roler —r—e | . o~—T— .

) Rubber Crawler o— o ®
B;ade ............................ . .............. o .. .
Blade Cylinder ° ° ° °

A e S ® ® i ® idi ®

R W —r—= . |..% | . ® ..

? Bucket o— 0 o o

é Boom Cylmder L ® o L

B [am Cyinder o | ° ° °

? Bucket Cylinder o0 o o

T01-02-01




GENERAL / Interchangeability
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Group 01-General
Qutline ...................

Group 02-Pump Device
Qutline ...................
ManPump ................

Group 03-Swing Device
Outline ............c.vuu..
Swing Reduction Gear ........
Swing Motor . ..............
Brake Valve ...............
ParkingBrake ..............

Group 04-Control Valve
Outine ...................
Flow Combiner Valve .........
Main Relief Valve ...........
Overload Relief Valve ........
Make-Up Valve .............

UPPERSTRUCTURE

SECTION 02

CONTENTS

T02-01-01

T02-02-01
T02-02-02

T02-03-01
T02-03-02
T02-03-03
T02-03-05
T02-03-07

T02-04-01
T02-04-02
T02-04-03
T02-04-04
T02-04-06

Group 05-Pilot Valve
Outline ...................
Construction ...............
Function ..................
Operation .................

Group 06-Others
SolenoidValve .............

T02-05-01
T02-05-02
T02-05-03
T02-05-04

T02-06-01
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UPPERSTRUCTURE / General

OUTLINE

The upperstructure consists of the main frame, en-
gine (7), pump device (8), control valve (12), swing
device (10), fuel tank (3), hydraulic oil tank (9), can-
opy (1), and the counterweight.

33Mu
T532-01-01-001
1— Canopy 5— Radiator 8— Pump Device 11— Proportional Solenoid Valve
(Auto Boom-Stop System)
2— Pilot Valve (Front 6— Muffler 9— Hydraulic Oil Tank 12— Control Valve
Attachment)
3— Fuel Tank 7— Engine 10— Swing Device 13— Pilot Vailve (Boom-Swing)

4— Solenoid Valve (Pilot
Control Shut-off Lever /
Travel Speed Selector)

T02-01-01




UPPERSTRUCTURE / General

58Mu
T533-01-01-0D1
1— Canopy 5— Radiator 8— Pump Device 11— Proportional Solenoid Valve
(Auto Boom-Stop System)
2— Pilot Valve (Front 6— Muffler 9— Hydraulic Oil Tank 12— Control Valve
Attachment)
3— Fuel Tank 7— Engine 10— Swing Device 13— Pilot Valve (Boom-Swing)

4— Solenoid Valve (Pilot Controi
Shut-off Lever/Travel Speed
Selector)

T02-01-02




UPPERSTRUCTURE / Pump Device

OUTLINE

The main pump and the pilot pump are a combined
unit directly driven by the engine.

Main pump (2) supplies high hydraulic oil pressure
and pilot pump (1) supplies pilot control oil pressure.
Main pump (2) is a variable displacement swash
plate type axial plunger pump having suction port (6)
and delivery ports 1 and 2 (3 and 4).

Pilot pump (1) is a gear pump.

33Mu @
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T562-02-02-001 T527-02-02-001
1— Pilot Pump 3— Delivery Port 1 (Main 5— Delivery Port (Pilot 7— Suction Port (Pilot
Pump) Pump) Pump)
2— Main Pump 4— Delivery Port 2 (Main 6— Suction Port (Main
Pump) Pump)

T02-02-01




UPPERSTRUCTURE / Pump Device

MAIN PUMP

33Mu

Ten plunger (2) assemblies are installed in cylinder
block (5). Shaft (1) is connected to cylinder block (5)
via a spline joint so that when shaft (1) is rotated,
cylinder block (5) rotates and slides along the
surface of valve plate (4).

Delivery flow rate is controlled depending on pump
load changes. When pressure at the delivery port of
plunger (2) increases, swash plate (6) is pushed by
plunger (2) against spring (3) force. When plunger
(2) force exceeds spring (3) force, swash plate (6)
rotates around ceramic ball (7), reducing the delivery

flow rate.
S
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1— Shaft 3— Spring 5— Cylinder Block 7=
2— Plunger 4— Valve Plate 6— Swash Plate

T532-02-02-001

Ceramic Ball
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UPPERSTRUCTURE / Pump Device

58Mu

Ten plunger (4) assemblies are installed in cylinder
block (5). Shaft (1) is connected to cylinder block (5)
via a spline joint so that when shaft (1) is rotated,
cylinder block (5) rotates and slides along the sur-
face of valve plate (6).

Delivery flow rate is controlled depending on pump
load changes. Pump delivery pressure is conducted
to control piston (7). Control piston (7) is moved in
proportion to the delivery pressure, tilting swash
plate (2) regulating the flow rate.

H ( ‘
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| \ |
— [ j
\_ E g \ n
T533-02-02-001
1— Shaft 3— Spring 5— Cylinder Block 7— Control Piston
2— Swash Plate 4— Plunger 6— Valve Plate

T02-02-03




UPPERSTRUCTURE / Pump Device

Valve plate (3) has delivery ports P1 (1) and P2 (2) This double-deck delivery port alignment functions
in the outside and inside positions, respectively. Cyl- as two independent pump systems having identical
inder block (5) has delivery ports with positions to capacity with five plungers sach.

align with delivery ports P1 and P2 in vaive plate (3)

alternately.

33Mu, 58Mu

T563-02-02-003

T508-02-03-003

1— Delivery Port P1 3— Valve Plate 5— Cylinder Block 7— Plunger
2— Delivery Port P2 4— Suction Port 6— Swash Plate

T02-02-04




UPPERSTRUCTURE / Swing Device

OUTLINE

Swing device consists of brake valve (1), swing mo-
tor (2), and swing reduction gears (3).

33Mu
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T529-02-03-001
1— Brake Valve 2— Swing Motor 3— Swing Reduction Gear
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UPPERSTRUCTURE / Swing Device

SWING REDUCTION GEARS

This swing reduction gear is a two-stage planetary
gear type. The swing motor rotates first-stage sun
gear (1). After the first reduction of speed is made
between planetary gear (2) and ring gear (5), this ro-
tation power is transmitted to second-stage sun gear
(4) via first-stage carrier (3). Rotation speed of
second-stage sun gear (4) is reduced between
second-stage planetary gear (6) and ring gear (5)
and transmitted to shaft (8) via second-stage carrier
(7). Shaft (8) meshes with the swing bearing internal
gear secured on the undercarriage to rotate the
upperstructure.

33Mu

58Mu
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T525-02-03-001
1— First-Stage Sun Gear 3— First-Stage Carrier 5— Ring Gear (Casing)
2— First-Stage Planetary 4— Second-Stage Sun 6— Second-Stage
Gear Gear Planetary Gear
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T529-02-03-001

7— Second-Stage Carrier
8— Shaft

T02-03-02




UPPERSTRUCTURE / Swing Device

SWING MOTOR

The swing motor is a swash plate type axial plunger
motor. Major constituent parts are housing (1), valve
plate (8), rotor (7), plunger (2), and swash plate (5).
Each plunger (2) has shoe (6) which is pushed onto
swash plate (5) with retainer (3) and slides along the
surface of swash plate (5). Rotor (7) is connected to
shaft (4) by a spline joint so that rotation of rotor (7)
is transmitted to shaft (4).

33Mu

T525-02-03-002

58Mu
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T554-02-04-001

1— Housing 3— Retainer 5— Swash Plate 7— Rotor
2— Plunger 4— Shaft 6— Shoe 8— Valve Plate

T02-03-03




UPPERSTRUCTURE / Swing Device

Swing speed changes depending on the oil flow rate
delivered from the main pump. When high pressure
oil enters from port BM (2), plunger (5) is moved
from the bottom dead center to top dead center.

=T

Shoe (4) slides along the surface of swash plate (3),
developing torque which is transmitted to the swing
reduction gears via shaft (8). Return oil flows from
port AM (1) to the hydraulic oil tank. When high
pressure oil is supplied from port AM (1), the motor
rotates in the reverse direction.

O\

1— Port AM
2— Port BM

3— Swash Plate
4— Shoe

X

T503-02-04-004

7— Valve Plate
8— Shaft

5— Plunger
6— Rotor

T02-03-04




UPPERSTRUCTURE / Swing Device

The brake valve is provided on the swing motor, and
comprises relief valve (1) and make-up vaive (2).
Pressure oil from the control valve enters from port A
(or port B) and flows out to the swing motor from port
AM (or port BM). Return oil from the swing motor
flows back to the control valve via port BM (or port
AM) and port B (or port A).

T523-02-03-003

RELIEF VALVE

Relief valve (1) has a shockless function (two-stage
pressure increase function) to reduce shock load
encountered when swing is started or stopped.

33Mu

First-Stage: When oil pressure at port HP increases,
high pressure il in port HP is guided to
the back side of piston (5) via orifice (8) of
poppet (3), spring chamber (7), and orifice
(6) to move piston (5) to the left. Until
piston (5) moves full stroke, pressure in
spring chamber (7) does not increase.
Then, pressure receiving area on poppet
(3) is S1. Accordingly, although pressure
is low, poppet (3) pushing force
overcomes spring (9) force, allowing
poppet (3) to move to the right by which
pressure oil is released.

33Mu 3 4 5 6

HP s1®

by :L- w'q‘__'
D 5 ® O
T561-02-03-001
1— Relief Valve 4— Housing
2— Make-Up Valve 5— Piston

3— Poppet

C T554-02-04-002

Second Stage: As soon as piston (5) reaches the
stroke end, oil pressure in spring
chamber (7) comes equal to pressure
in port HP. Therefore, effective
pressure receiving area of poppet (3) is
reduced to S1 - S2. Then, pressure in
port HP increases higher than that in
the first stage to move poppet (3) to
the right.

6— Orifice 8— Orifice
7— Spring Chamber 9— Spring

T02-03-05




UPPERSTRUCTURE / Swing Device

58Mu

First Stage: When oil pressure at port HP
increases, high pressure oil at port HP
is guided to the back side of piston (5)
via orifice (8) of poppet (3), spring
chamber (7), and orifice (6) to move
piston (5) to the left. Damper functions
to increase pressure smoothly in the
second stage operation.Until piston (5)
movement blocks holes (10) through
which oil in damper chamber (12) is
released, without pressure in spring
chamber (7) increasing. Then, the
pressure receiving area on poppet (3)
is S1. Accordingly, although pressure
is low, poppet (3) pushing force
overcomes spring (9) force, allowing
poppet (3) to move to the right by
which pressure oil is released.

58Mu

Second Stage: As soon as piston (5) blocks hole (10),

pressure oil in damper chamber (12)
flows out through a quite narrow clear-
ance between outer diameter of piston
(5) and inner diameter of piston guide
(11), increasing pressure in damper
chamber (12). As oil pressure in spring
chamber (7) increases in proportion to
oil pressure in damper chamber (12).
This increased pressure acts on area
S2. Therefore, pressure in port HP in-
creases to higher than that in the first
stage. When piston (5) reaches the
stroke end, pressure in spring chamber
(7) becomes equal to that in port HP, al-
lowing oil pressure to release at the re-
lief valve set pressurs.

When pressure decreases, main pressure in the counter
part circuit is guided to damper chamber (12) via around
piston guide (11) to quickly return piston (5) in the
stroke end. Then, piston (5) can promptly return to the
original position so that response remains the same.

3— Poppet 6— Orifice
4— Housing 7— Spring Chamber
5— Piston 8— Orifice

MAKE-UP VALVE
When stopping swing operation, the swing motor is
driven by the upperstructure inertia force.

i —
i
i
1529-02-03-004
T529-02-03-002
9— Spring 11— Piston Guide
10— Hole 12— Damper Chamber

Then, hydraulic oil is discharged more than oil supplied
from the pump, causing cavitation to occur in the mo-
tor. To prevent cavitation, the make-up valve opens to
draw hydraulic oil from the return circuit (port C) in the
motor circuit to compensate.

T02-03-06




UPPERSTRUCTURE / Swing Device

PARKING BRAKE

The parking brake is a wet type multiple disk brake. When the brake is “ON”(all control levers are in
Normally, this brake is kept applied by spring (11) neutral):

force, and is released only when the pilot oil When all control levers are in neutral, the brake
pressure is guided into brake cylinder chamber (10) release signal pressure is not supplied to port SH
(negative type brake). When the engine stops, pilot (2). Therefore, as shuttle valve (3) closes the circuit,
pressure is reduced to zero so that the parking the brake release pressure is not routed into port B
brake is automatically applied. Brake operation ON (1). On the one hand, port B (brake cylinder
or OFF is controlled by shuttle valve (3) (brake chamber) is opened to port PG (4) via the passage
release valve) which is regulated by the signal oil in shuttle valve (3).Disc plates (8) are meshed with
pressure supplied to port SH (2). The signal oll the outer diameter of the rotor. Friction plates (7) are
pressure (brake release signal pressure) to port SH meshed with the inner diameter of the motor case.
(2) is supplied from the control valve signal core Both disc and friction plates are pushed downward
when control levers, except for travel, are operated. by spring (11) force, preventing the rotor from
Therefore, during digging operation, the parking rotating by friction force created between disc and
brake is kept released so that the swing reduction friction plates by spring force. Thereby, the motor
gears is protected from being loaded by digging shaft engaged in the rotor is held stationary.

reaction force from the front attachment. Hydraulic
timer (5) to retard the parking brake activation is also

provided.
@ :
6D\ ‘ =
Bk TTe—®
T I B =
>/
g 8
\\\ -] D
®/ @
T523-02-03-004
1— PortB 4— Port PG 7— Friction Plate 10— Brake Cylinder
Chamber
2— Port SH §— Orifice (Hydraulic 8— Disc Plate 11— Spring
Timer)
3— Shuttle Vaive 6— PortD 9— Brake Piston

T02-03-07




UPPERSTRUCTURE / Swing Device

When the brake is “OFF”’(when the control le-
vers except for travel are operated):

When control levers, except for travel, are operated,
brake release signal pressure is routed to port SH
(2), moving shuttle valve (3) downward. Then, brake
release pressure in port PG (4) is guided into brake
cylinder chamber (8). When the brake release
pressure overcomes spring (9) force, brake piston
(7) is moved upward, allowing the bake to release.

T523-02-03-005
Hydraulic Timer Operation

Orifice (5) (hydraulic timer) prevents the brake drag
before the upperstructure stops swinging. Even after
the swing lever is returned to neutral, the @\

upperstructure is rotated by swing inertia force for a é_
while. During this operation, orifice (5) (hydraulic
timer) functions to retard the return oil flow from

brake cylinder chamber (8). The hydraulic timer is a
multi-steped orifice by which the return oil flow is
restricted so that a four-second time lag is provided

before the brake is applied.

(=)

When control levers are returned to neutral, shuttle
valve (3) is moved upward, opening the return oil
passage to port D (6). Then, the return oil from
brake cylinder chamber (8) flows out through orifice
(5), allowing brake piston (7) to move downward by
spring (9) force. At this moment, the above hydraulic
timer functions to smoothly stop the swing operation.

T523-02-03-006

1— PontB 6— PortD
2— Port SH 7— Brake Piston
3— Shuttle Valve 8— Brake Cylinder
Chamber
4— Port PG 9— Spring
5— Orifice (Hydraulic
Timer)

T02-03-08




UPPERSTRUCTURE / Control Valve

OUTLINE

The control valve regulates the main circuit oil pres-
sure, flow rate, and flow direction. Spools for right
and left travel, and blade control are manually oper-
ated. Spools for boom, arm, bucket, swing, and aux-
iliary and swing control are operated by hydraulic pi-
lot.

Main relief valves (12) are provided on both ends of
the control valve. Overload relief valves (13) are pro-
vided in the boom, arm, and bucket control hydraulic
circuit. Make-up valves (11) are provided in the
swing and blade control hydraulic circuits.

33Mu
2 HOIOOO O (e Ol =
@) o)l(o){(o)|(e)](o o)l(o ) O
O o) | (o o @ D 1 © o
=010010I0 1 BIRI0I0I0T
S =
: o %
11 14 13
58Mu 1 2)(3 )4

Right Travel Section

2— Boom Section
(58Mu: Boom 1)

3— Boom-Swing Section

4— Bucket Section

©) © D/@

5— Arm Section 2

6— Left Travel Section

7— Auxiliary Section

8— Arm Section 1

e=4E ) (O)
| ©) ©

9— Swing Section
10— Blade Section

11— Make-Up Valve

12— Main Relief Vailve

CP00 :
PO® ©,

0

T533-02-04-001

13—

14—
15—

Overload Relief Valve

Flow Combiner Valve

Boom Section 2 (only
for 58Mu )

T02-04-01




UPPERSTRUCTURE / Control Valve

FLOW COMBINER VALVE

33Mu

Flow combiner valve (3) is provided in the left travel
section to ensure that the machine can travel
straight when travel combined operation is
performed. When other functions are operated while
traveling, the operated spool blocks pilot signal
passage (1) to the hydraulic oil tank.

Left Travel

Then, pilot pressure in port (2) on the flow combiner
valve increases to shift flow combiner valve (3),
allowing pressure oil from pump 2 to flow to the right
travel port as well as pass through parallel passage
(6) and flow combiner valve (3) after opening check
valve (7). Pressure oil from pump 1 is supplied to
the left travel spool together with pressure oil from
pump 2 after passing orifice (4) and check valve (5).
Accordingly, all travel combined operation except
with swing function can be performed.

Right Trave!

9,

e
4 4 v %
—x 3 L L L

- %S?PZ

og

Pilot Pump

58Mu

Flow combiner valve (3) is provided between the
arm section 2 and left travel section to ensure that
the machine can travel straight when travel
combined operations are performed. When other
functions are operated while traveling, the operated
spool blocks pilot signal passage (1) to the hydraulic
oil tank.

T532-02-04-002

Then, pilot pressure in port (2) on the flow combiner
valve increases to shift flow combiner valve (3),
allowing pressure oil from pump 2 to flow to the right
travel port as well as pass through parallel passage
(6) and flow combiner valve (3) after opening check
valve (7). Pressure oil from pump 1 is supplied to
the left travel spool together with pressure oil from
pump 2 after passing orifice (4) and check valve (5).
Accordingly, all travel combined operation, except
with swing function, can be performed.

Right Travel

T
RS

Pilot Pump

1— Pilot Signal Passage
2— Flow Combiner Valve Shift Port 4— Orifice

3— Flow Combiner

T533-02-04-002
5— Check Valve 7— Check Valve
6— Parallel Passage

T02-04-02




UPPERSTRUCTURE / Control Valve

MAIN RELIEF VALVE

The main relief valve is provided in the control valve
main circuit to prevent the main circuit pressure
from rising over the set pressure.

The main circuit pressure acts on pilot poppet (5)
through orifice (2) of main poppet (1) and orifice (4)
of seat (6). When the main circuit pressure
increases and overcomes spring (8) force, pilot
poppet (5) opens.

Then, the small amount of the main circuit pressure
oil passes through passage (7) on seat (6) and is re-
leased to tank port LP. Thereby, pressure difference
between high pressure port HP and spring chamber
(9) is increased by orifice (2), causing main poppet
(1) to open. Accordingly, a large amount of pressure
oil is released to tank port LP.

33Mu

58Mu
1— Main Poppet 4— Orifice
2— Orifice 5— Pilot Poppet
3— Spring 6— Seat

T563-02-04-002

T554-02-06-010

7— Passage
8— Spring
9— Spring Chamber

T02-04-03




UPPERSTRUCTURE / Control Valve

OVERLOAD RELIEF VALVE

The overload relief valve is provided between the
control valve and cylinder port and has both relief
and make-up functions. The relief function prevents
the pressure oil in the actuator circuit from rising
over the set pressure and the make-up function pre-
vents the occurrence of cavitation.

Relief Function

33Mu

The actuator circuit pressure acts on pilot poppet (6)
through orifice (1) of main poppet (2) and orifice (9)
of seat (10). When the actuator circuit pressure
increases and overcomes spring (8) force, pilot
poppet (6) opens. Then, a small amount of the
actuator circuit pressure oil is released to tank port
LP. Thereby, pressure difference between high
pressure port HP and spring chamber (4) is
increased, causing main poppet (2) to open.
Accordingly, a large amount of pressure oil is
released to the tank port LP.

58Mu

The actuator circuit pressure acts on pilot poppet (6)
through orifice (1) of piston (3). When the actuator
circuit pressure increases and overcomes spring (8)
force, pilot poppet (6) opens. Then, the small
amount of the actuator circuit pressure oil is
released to tank port LP. Thereby, pressure
difference between high pressure port HP and spring
chamber (4) is increased, causing piston (3) to come
in contact with pilot poppet (6). Accordingly, spring
(5) force which is holding main poppet (2) in the
closed position is eliminated so that main poppet is
opened by the pressure difference between port HP
and spring chamber (4), allowing a large amount of
pressure oil to release to the tank port LP.

Make-Up Function

When oil pressure in port Hp decreases lower than
that in port LP, main poppet (2) [valve (14) on the
33Mu] is opened so that pressure oil is supplied to
port HP, preventing the occurrence of cavitation.

T02-04-04



UPPERSTRUCTURE / Control Valve

33Mu
58Mu
1— Orifice
2— Main Poppet
3— Piston

4— Spring Chamber

HP

S

(G AROMeNe]

LP

oL
O—_

5_
6_
7~
8_.

Spring 9— Orifice
Pilot Poppet 10— Seat
Passage

Spring

13— Spring
14— Valve

T563-02-04-003

T561-02-04-002

T02-04-05




UPPERSTRUCTURE / Control Valve

MAKE-UP VALVE

The make-up valve is provided between cylinder port
HP and tank port LP and functions to prevent the
occurrence of cavitation.

Make-Up Function

When oil pressure in port Hp decreases lower than
that in port LP, poppet (1) is opened so that pres-
sure oil is supplied to port HP, preventing the occur-

rence of cavitation.
33Mu 1 @P

HP 1

LP

T563-02-04-004

58Mu

T561-02-04-003

1— Poppet 2— Spring

T02-04-06




UPPERSTRUCTURE / Pilot Valve

OUTLINE

The pilot valve regulates pilot pressure to operate the
control valve spool. Four port pilot valve is used for
the front attachment and swing function control. Two
port pilot valve is used for the boom-swing function

control.

Front Attachment and Swing Function Control Pilot Valve

Port Connection List

Port No. HAtr?gzégrigg{‘ JIS Arrangement

1 Bucket Roll-In «—
Right 2 Boom Raise «—
Valve 3 Bucket Roll-Out =

4 Boom Lower «—

1 Right Swing Arm Roll-Out
Left 2 Arm Roll-Out Left Swing
Valve 3 Left Swing Arm Roll-In

4 Arm Roll-In Right Swing

Hydraulic Symbol
P T

Boom-Swing Pilot

T105-02-07-020

Valve

Port Connection List

Port No.

1

Right Boom-Swing

2

Left Boom-Swing

T1532-02-05-012

T532-02-05-001

T7532-02-05-011

T02-05-01




UPPERSTRUCTURE / Pilot Valve

CONSTRUCTION

Spool (7) is held upward by return spring (6) via
spring guide (4). Bushing (2) is immovable in posi-
tion so that pusher (1) flange or spring guide (4) top
surface function as a stopper, not allowing return
spring (6) to move upward further.

Front Attachment and Swing Function Control Pilot Valve

o
THi
1 ! Port T
®) § o el

0 Port P

|

8 ) T532-02-05-004
Delivery Port

3— Plate
4— Spring Guide

1— Pusher
2— Bushing

With the spool placed in this position, the delivery
port is connected to ail tank port T via a notch pro-
vided on spool (7) equalizing oil pressure above and
below spool (7). Then, spool (7) receives no unbal-
anced pressure force. This is the neutral position.
Under this condition, distance (A) of spool {7) notch
section is kept constant connecting the delivery port
to oil tank port T.

Boom Swing Control Pilot Valve

@ ; 3
5 il
7 » “:: Port T
| T o
(A)$ <l>}"——""-—'PortP
8

T532-02-05-010

5— Balance Spring
6— Return Spring

7— Spool
8— Pressure Bearing Area

T02-05-02




UPPERSTRUCTURE / Pilot Valve

FUNCTION
When control lever (1) is operated, pilot valve (3) Return oil from control valve (4) flows back to the
produces pilot pressure in proportion to the control hydraulic oil tank via another port on pilot valve (3).

lever stroke. Then pilot valve (3) delivers pilot pres-
sure to control valve {4) via the pipe line to move
spool (5) up to the position where pilot pressure
comes to balance with spring (8) force.

Front Attachment and Swing Function Control Pilot Valve

( To either cylinder or
E swing motor

fli IF;—;’. [ 1
|
| | To the hydraulic I
| ' oil tank |
Hi From the pilot ~ § From the main  To the hydraulic oil *
] pump pump tank
" I
= [
) * T - Hydraulic Pipe Line I
L o o e l_ — e - — — — — — — — ]
T532-02-05-005
1— Control Lever 4— Control Valve 5— Spool 6— Spring

3— Pilot Valve

T02-05-03




UPPERSTRUCTURE / Pilot Valve

OPERATION
NEUTRAL (Pusher Stroke: A to B)

When neutral, spool (6) totally blocks pressure olil
port P (from the pilot pump) and port T is opened to
the hydraulic oil tank. Then, oil pressure at the
delivery port to the control valve is equal to that at
port T. In the next stage, when cam (1) is tilted to
push pusher (2), pusher (2) compresses return
spring (5) and balance spring (4) via spring guide
(3). At this moment, as oil pressure above and below
spool (6) is equal to hydraulic oil tank pressure,
spool (6) moves downward while keeping the under
face of the spool head in contact with spring guide
(3) until clearance A becomes zero.

During metering or decompressing (Pusher
Stroke : C to D)

When the control lever is tilted further to depress
pusher (2) more, the lower edge of the notch on
spool (6) is opened so that oil pressure at port P is
led to the delivery port. When the delivery port oil
pressure increases, spool (6) moves upward to
maintain constant delivery port pressure. During this
operation, the notch section is almost closed.
Therefore, even if pusher (2) is depressed further,
only return spring (5) and balance spring (4) are
compressed, holding spool (6) in a stationary state.
As the deflection of balance spring (4) increases,
spring force increases. Consequently, delivery port
pressure increases in proportion to spring force.

Full Stroke (Pusher Stroke: Full Stroke)

When pusher (2) is moved downward further, spool
(6) comes into contact with pusher (2). Then, both
spool (6) and pusher (2) are moved together
downward, allowing the lower edge of the notch on
the spool to open. At this moment, the delivery
pressure equals to the port P pressure. Pusher (2) is
moved downward until spring guide (3) comes into
contact with the stepped section on the casing (lever
stroke end position). Overall lever stroke is
determined by stroke C of pusher (2).

Pilot
Pressure

Pusher Stroke
T523-02-05-001

T02-05-04



UPPERSTRUCTURE / Pilot Valve

Pusher Stroke: Ato B

2 1
3
4
5
(A)

|——
H —> PortT
—

Plere—
~——  PortP

il

L 1 |

Pusher Stroke: C to D

Delivery Port T532-02-05-004

1— Cam
2— Pusher

Pusher Stroke: Full Stroke

T532-02-05-007

Delivery Port

3— Spring Guide
4— Balance Spring

5— Return Spring

Clearance A: Zero

T532-02-05-006

YY
Delivery

Port

6— Spool

T§32-02-05-008

T02-05-05




UPPERSTRUCTURE / Pilot Valve

Operational Pressure Characteristics

Ports 1, 2, 3, and 4 (Bucket, Boom, Arm, and Swing
Ports) on Pilot Valve

40.0
30.0
Pressure
(kgficm?)
6.5
0 H
010 7.0

Pusher Stroke (mm) ——> 1523.02-05-001

NOTE: 1 kgficm? = 0.09807 MPa

Ports 1, and 2 (Swing Ports) on Pilot Valve

40.0
30.6
Pressure
(kgf/cm?2)
6.5
0
0 1.0 4.8

Pusher Stroke (mm) —>
T532-02-05-008

NOTE: 1 kgficm? = 0.09807 MPa

T02-05-06




UPPERSTRUCTURE / Others

SOLENOID VALVE

(ON-OFF Type: Pilot Control Shut-Off Valve and
Travel Motor Swash Angle Control)

This solenoid valve is applied to either close (OFF) or
open (ON) pilot pressure oil to the pilot valve (front
attachment, swing, and boom swing) and to shift travel
speeds.

® When the pilot control shut-off lever is in the ON

position (slow travel speed):

Placing pilot control shut-off lever provided at the
operator*s seat to the ON position, or travel speed
change pedal to the OFF position cuts off electric
current to solenoid (4). Then, spool (8) is moved
upward by spring (9) force, blocking pump port (5)
and opening return port S (6) to tank port T (7).
Accordingly, even if the pilot valve is operated, the
machine cannot be operated.

In this case, the travel motor swash plate angle
control spool is returned by spring force so that the
return oil is routed to the tank port, slanting the
swash plate angle to the maximum position (slow
speed).

T532-02-06-002

T532-02-06-005

Solenoid Valve for Pilot Control Shut-Off Lever and

When the pilot control shut-off lever is in the OFF Travel Speed Motor Swash Angle Control

position (fast travel speed):

Placing pilot control shut-off lever provided at the
operator*s seat to the OFF position, or travel speed
change pedal to the ON position supplies electric
current to solenoid (4). Then, spool (8) is moved
downward by electromagnetic force, opening pump
port (5) to return port S (6) and blocking tank port T
(7). Accordingly, pressure oil from port S (6) is routed
to the pilot valve so that the machine can be
operated by the pilot valve.

In this case, the travel motor swash plate angle
control spool is shifted against spring force, slanting
the swash plate angle to the minimum position (fast
speed).

T532-02-06-004

1—- Eilot Control Shut-Ott 4— Solenoid 6— S (Return Port) 8— Spool
ever
2— Gate Lock Switch 5— P (Pump Port) 7~ T (Tank Port) 9— Spring

3— Travel Speed Control

Pedal

T02-06-01




UPPERSTRUCTURE / Others

(Proportional Solenoid Valve: Auto Boom-Stop Function)

This solenoid valve regulates boom raise and right
boom-swing operation. Proportional solenoid valves (1
and 2) have auto boom-stop function. With the system
activated, if the boom enters the buffer zone, the control m
valve spool is regulated to decelerate or stop the boom.

|

T532-02-06-001

The proportional solenoid valve functions as a pressure

reducing valve which supplies oil pressure in proportion _ﬂ N4
to the applied voltage (current) to port A (5). Pressure at LI
port A (5) acts on spool (7) and balances with solenoid p == \
force. When pressure at port A (5) increases, spool (7) N 3
is moved upward, opening tank port (4) so that pressure N
at port A (5) decreases up to the balance pressure. -
When pressure at port A (5) decreases lower than
solenoid force, spool (7) is moved downward, closing
tank port (4) so that pressure at port A (5) increases up
to the balance pressure. I !
fivd
I / @

1
-—L =44

i

T532-02-06-003

1— Proportional Solenoid
Valve (Boom Raise)

2— Proportional Solenoid _ — . i
Valve (Right Boom-Swing) 4— Tank Port 6 Port P: Pi/'V Side

3— Solenoid 5— Port A: C/V Side 7— Spool

T02-06-02
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UNDERCARRIAGE / General

OUTLINE

Undercarriage supports the weight of track and
upperstructure. Undercarriage consists of track frame,
blade (2), blade cylinder (1), center joint (6), swing bear-
ing (8), front idler (3), track adjuster (4), upper roller (5),

lower roller (7), track (10), and travel device (9).

33Mu

1— Blade Cylinder
2— Blade
3-— Front Idier

4— Track Adjuster
5— Upper Roller

Center Joint

7— Lower Roller
8— Swing Bearing

T532-01-01-001

9~ Travel Device

10— Track

T03-01-01




UNDERCARRIAGE / General

58Mu
T533-01-01-001
1— Blade Cylinder 4— Track Adjuster 7— Lower Roller 9— Travel Device
2— Blade 5— Upper Roller 8— Swing Bearing 10— Track
3— Front idler 6— Center Joint

T03-01-02




UNDERCARRIAGE / Travel Device

OUTLINE
Travel device consists of travel motor (1), brake valve

(2), two stage reduction planetary type reduction gears
(3) and sprocket.

33Mu

T532-03-02-001

58Mu

T533-03-02-001

1— Travel Motor 2— Brake Valve 3— Reduction Gears

T03-02-01




UNDERCARRIAGE / Travel Device

TRAVEL MOTOR

The travel motor is a swash plate type variable dis-
placement axial plunger motor. Major components
are valve plate (3), rotor (2), plunger (1), shaft (5),
swash plate (4), and swash plate control piston (8).

33Mu

58Mu

1— Plunger 3— Valve Plate
2— Rotor 4— Swash Plate

Rotor (2) is brought into contact with valve plate (3)
by spring (7). Then, when pressure in rotor (2) in-
creases, the pressure acts on rotor bore end face
(A) so that contact between rotor (2) and valve plate
(8) is brought more tightly.

T526-03-02-001

T533-03-02-002

5— Shaft 7— Spring
6— Shoe 8— Swash Plate Controf
Piston

T03-02-02



UNDERCARRIAGE / Travel Device

When pressure oil is fed through port A of valve
plate (3) to the one side of rotor (2), plunger (1) is
pushed to the axial direction. By means of the slant
of swash plate (4), shoe (6) slides along the surface
of swash plate (4), causing rotor (2) and shaft (5) to
rotate. When rotor (2) is rotated until plunger
reaches port B, pressure oil is routed to the hydrau-
lic oil tank. Whether moving forward or reverse is
determined by which port (A or B) the pressure oil is

supplied to.
1— Plunger 3— Valve Plate 5— Shatft 6— Shoe
2— Rotor 4— Swash Plate

T03-02-03




UNDERCARRIAGE / Travel Device

TRAVEL BRAKE VALVE

The travel brake valve is provided on the travel
motor head and consists of the following valves:

Counterbalance valve (1): ensures smooth starts and
stops and prevents the machine from running away
on slopes.

Travel motor swash angle control valve (2): feeds
pressure oil from the solenoid valve to the swash
plate control piston.

Relief valve (3): prevents overload and surge
pressure in the motor circuit.

Y-Y SECTION

T507-03-04-006

1— Counterbalance Valve 2— Travel Motor Swash 3— Relief Vaive 4— Brake Valve
Angle Control Vaive

T03-02-04




UNDERCARRIAGE / Travel Device

TRAVEL MOTOR SWASH ANGLE CON-
TROL

e Swash Angle Increase

Swash plate (7) has two surfaces (a and b) to
contact with the housing. Two steel balls (4) are
provided in the upper position slightly higher than
the motor center.

When travel speed control pedal is in the slow speed
position, spool (1) is pushed to plug (12) side by
spring (2). Then, swash plate control piston (6)
chamber (s) (33Mu: one, 58Mu: two) is (are) opened
to the tank port. Accordingly, swash control piston
(6) has no power to raise swash plate (7) so that
surface (a) comes into contact with the housing by
means of oil pressure force acting on plunger (3)
and spring (10) force. Thereby, swash plate angle
becomes « (large swash angle), increasing the mo-
tor displacement by which travel speed is reduced.

a: Large Swash Angle
B: Small Swash Angle

High Pressure

11

1— Spool 4— Steel Ball
2— Spring 5— Spring
3— Plunger 6— Swash Plate Control Piston

T554-03-04-005

7— Swash Plate 10— Spring
8— Shoe 11— Valve Plate
9— Rotor 12— Plug

T03-02-05




UNDERCARRIAGE / Travel Device

e Swash Angle Decrease

When travel speed control pedal is in the fast
speed position, oil pressure from the pilot pump
acts on the left end face of spool (1), moving
spool (1) to the right against spring (2). Then,
motor drive pressure P1 (P2) is routed to swash
plate control piston (6) chamber (s) via port M1
(M2) and Pi1 (Pi2). Thereby, swash plate control
piston (6) raises swash plate {7), reducing swash
plate angle to p.Consequently, the motor
displacement is reduced so that travel speed
increases.

When the engine is stopped, the pressure ail is not
supplied from the pilot pump. Then, spool (1) is
moved back to plug (12) side by spring (2) force. As
swash plate control piston (6) chamber (s) is (are)
opened to the tank port, swash plate (7) is pushed
by spring (2) force, increasing swash angle to a.
Thereby, the machine can start to travel at slow
speed.

High Pressure
Low Pressure

10

1— Spool 5— Spring
2— Spring 6— Swash Plate Control Piston

drw i Low Pressure
High Pressure T554-03-04-006
7
7— Swash plate 12— Piug
10— Spring

T03-02-06




UNDERCARRIAGE / Travel Device

COUNTERBALANCE VALVE

® When traveling:

Oil supplied from the control valve enters port P1
and led to chamber L (13) through orifice (2).
Other port P1 oil flows into motor port M1 after
going through check valve L (9). The return oil
from the travel motor flows out of port M2. But
until oil pressure in port P1 increases, spool (8)
and check valve R (6) blocks the oil passage to
port P2. When pressure in port P1 increases,
pressure in chamber L (13) also increases,
moving spool (8) against spring R (4).

M1 M2
1— Spring L 5— Spring R
2— Orifice L 6— Check Valve R
3— Orifice R 7— Spool Notch
4— Spring R

e When descending a slope:

While descending a slope, the travel motor is
forcibly rotated by machine weight. Then, the
motor operates like a pump. Under this condition,
if the motor sucks more oil than oil supplied from
the pump, pressure in port P1 and chamber L
(13) is reduced so that spool (8) is moved to the
left to restrict the return circuit from the motor.

10— Spring L

Consequently, return oil from the travel motor flows
into port P2 after going through notch (7) on spool
(8). Thereby, ail starts to flow through the circuit so
that the travel motor begins to rotate.

When the travel lever is returned to neutral, spool
(8) is return to the original position by spring R (4)
force, closing the circuit to stop the rotation of the
travel motor.

T529-03-02-009

T507-03-04-009
11— Relief Valve
12— Chamber R
13— Chamber L

8— Spool
9— Check Valve L

Consequently, pressure in motor port M1 side in-
creases, by which the travel motor is braked. Once
oil flow is restricted, pressure in port P1 increases to
move spool (8) to the right opening the return circuit.
Repeating this operation prevents the machine from
running away (hydraulic brake operation).

T03-02-07




UNDERCARRIAGE / Travel Device

RELIEF VALVE

e Circuit Protection
When pressure in the circuit increases higher
than set pressure, this valve opens to relieve high
pressure to the low pressure side, protecting the
travel motor from over loading. In addition, this
valve relieves surge pressure developed by inertia
force when the travel motor stops.

® Shockless Mechanism
The relief valve has a shockless mechanism to
reduce shocks developed during acceleration or
deceleration. This mechanism consists of a
differential-area type direct acting relief valve and
a free piston. The relief valve operates in the
following two stages.

1— Relief Valve Assembly 3-
2— Orifice 4—

Free Piston 7—
Poppet

Spring §—
Orifice 6—

First Stage:

Pressure in port M1 acts on poppet (6). At the
same time, pressure oil is guided into spring
(3) chamber via orifice (2). During the first
stage of operation, pressure oil flows further
into free piston (5) chamber via orifice (4) to
move free piston (5) to the left. Until free piston
(5) reaches the stroke end, pressure in spring
(3) chamber does not increase. Namely,
pressure acting on area S2 behind poppet (6)
is low so that even if pressure acting on area
S1 is low, poppet () moves to relieve pressure
in port M1.

Second Stage:

When free piston (5) reaches the stroke end,
pressure in spring (3) chamber increases,
equalizing pressures in both front and rear of
poppet (6). In this stage, differential area (S1 -
S2) of poppet (6) is reduced smaller than the
first stage, causing poppet (6) to move to the
right by pressure higher than the first stage.

7554-03-04-009

Orifice
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UNDERCARRIAGE / Travel Device

TRAVEL REDUCTION GEARS

The travel reduction gears are a two stage reduction
planetary gear type. Drive gear (3) is rotated by the
travel motor. Then, this rotation is transferred to first
stage carrier (1) after the rotation speed is reduced
in the first stage between first stage planetary gears
(2) and ring gear (6).

33Mu

First stage carrier (1) rotates second stage sun gear
(4) and planetary gears (5). Second stage planetary
gears (5) are installed on motor housing (second
stage carrier) (7) which does not rotate. Thereby,
the second stage speed reduction is conducted be-
tween second sun gear (4), second planetary gears
(5), and ring gear (6). Then, ring gear (6) as well as
the sprocket installed on ring gear (6) rotate.

N

58Mu
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H

oL

N

T
Jdd

@ © ©

T533-03

-02-001 T507-03-04-003

1— First Stage Carrier 3— Drive Gear (First Stage 5— Second Stage 7— Motor Housing (Second
Sun Gear) Planetary Gear Stage Carrier)
2— First Stage Planetary 4— Second Stage Sun 6— Ring Gear
Gear Gear
T03-02-09
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UNDERCARRIAGE / Others

SWING BEARING

The swing bearing supports the weight of the The internal gear of inner race (2) engages with the
upperstructure as well as allows smooth swing output shaft of the swing reduction gears.
operation. This bearing a single-row ball type

bearing, comprising outer race (1), inner race (2),

balls (5), supports (4), and seal (3). Outer race (1) is

bolted to the upperstructure and inner race (2) is

bolted to the undercarriage.

T507-03-02-001

1— Outer Race 3— Seal 4— Support 5— Bali
2— Inner Race
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UNDERCARRIAGE / Others

CENTER JOINT

The center joint is a 360°- rotating joint. When the
upperstructure rotates, the center joint avoids
twisting of hoses and allows hydraulic oil to flow or
from the travel motors and blade cylinder. Spindle
(10) is attached to the undercarriage with four bolts,
and body (5) is attached to the upperstructure with a
lock pin.

33Mu

T532-03-03-001

58Mu

Accordingly, when the upperstucture rotates, spindle
(10) stays stationary together with the undercarriage,
and body (5) rotates.Pressure oil flows into right and
left travel motors (12) and blade cylinder (13) via oil
passages in body (5) and spindle (10). Seals (11)
prevent oil leaks from clearance between spindle
(10) and body (5).
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Hydraulic Circuit Diagram
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UNDERCARRIAGE / Others

~l-7

Attaching Surface to Track Frame

A\ \
3\
H+—®
' y /

A
o AN

\O
® Y b

Port E (Blade Raise Pipe 5— Body 8— Port B (Right Travel 11— Seal

Line) Reverse Pipe Line)

Port F (Blade Lower Pipe 6— Port A (Right Travel 9— Port D (Left Travel 12— Travel Motor
Line) Forward Pipe Line) Reverse Pipe Line)

Port G (Travel Speed 7— Port C (Left Travel 10— Spindle 13— Bilade Cylinder
Change Pipe Line) Forward Pipe Line)

Port DR (Drain Pipe Line)
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UNDERCARRIAGE / Others

TRACK ADJUSTER

The track adjuster consists of spring (4), adjuster
cylinder (5), and is installed on the side frame. The
track adjuster absorbs loads applied to the front idler
with spring (4). Adjuster cylinder (5) adjusts track
sag.

® When grease is fed through the grease fitting,
grease fills chamber A in adjuster cylinder (5).
Then, piston rod (6) is pushed out to reduce track
sag.

e When increasing track sag, slacken valve (1) 1 to
1.5 turns to discharge grease.

Grease Fitting

M104-07-119
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When rubber crawler
is installed:
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1— Vaive 4— Spring 6— Piston Rod 8— Plug
2— Nut §— Adjuster Cylinder 7— Flange 9— Rod
3— Washer
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ELECTRICAL SYSTEM / General

ELECTRICAL PART LATOUT

33Mu

Work Light
Key Switch

Glow Plug Relay

Controller
Buzzer (Auto Boom-Stop)

Fuse Box

Emergency Release
Switch (Auto Boom-Stop)
Travel Speed Control
Relay

Initial Set Connector
(Auto Boom-Stop)

10—
11—

12—

13—

14—

15—
16—

17—

18—

Work Light Relay
Connector (Dr. EX)

Solenoid Valve (Pilot
Control Shut-Off Lever,
Travel Speed Control)

Horn Relay
Pilot Control Shut-Off
Valve Relay

Fuel Level Sensor
Battery

Fusible Link

Starter Controller

19—
20—

21—

22—

23—

24—
25—

26—

27—

Preheat Timer
Starter

Engine Oil Pressure
Switch
Air Filter Restriction
Switch

Alternator

Overheat Switch
Glow Plug Sensor

Engine Stop Solenoid

Coolant Temperature
Sensor

28—
29—

30—

31—

32~

33—
34—

35—

T532-04-01-002
Fuel Pump

Proportional Solenoid
Valve (Auto Boom-
Stop)

Travel Speed Control
Switch

Horn
Swing Angle Sensor
Boom Angle Sensor

Pilot Control Shut-Off
Lever

Horn Switch

T04-01-01




ELECTRICAL SYSTEM / General

Work Light
Key Switch
Preheat Timer

Controller

Buzzer (Auto Boom-
Stop)

Fuse Box
Emergency Release
Switch (Auto Boom-
Stop)

Auto Boom-Stop
Relay

Initial Set Connector
(Auto Boom-Stop)
Travel Speed Control
Relay

11— Connector (Dr. EX)
12— Work Light Relay
13— Horn Relay

14— Pilot Control Shut-Off

Valve Relay

15— Starter Relay (1)
16— Glow Relay
17— Starter Relay

18— Solenoid Valve (Pilot
Control Shut-Off Lever,

Travel Speed Control)

19— Fuel Level Sensor

Battery
Starter
Air Filter Restriction

Switch

Alternator

Overheat Switch
Glow Plug Sensor
Coolant Temperature
Sensor

Engine Qil Pressure
Switch

Engine Stop Solenoid

29—
30—
31—

32—

33—

35—

36—

7533-04-01-001

Fusible Link
Fuel Pump

Proportional Solenoid
Valve (Auto Boom-
Stop)

Travel Speed Control
Switch

Horn
Swing Angle Sensor
Boom Angle Sensor

Pitot Control Shut-Off
Lever

Horn Switch
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ELECTRICAL SYSTEM / General

MONITOR PANEL AND SWITCH PANEL

Hour Meter

Fuel Gauge

Coolant Temperature
Gauge

Fast Travel Indicator

Height Limit Set indicator

7_
8—

9_

.Q g

T532-04-01-001

Height Limit Set Switch 10— Air Filter Restriction 14— Alternator Indicator
Indicator

Height Limit Reset Switch 11— Fuel Level Indicator 15— Work Light Switch

System Indicator (Auto 12— Preheat Indicator 16— Wiper Switch (Option)

Boom-Stop)

Overheat Indicator 13— Engine Oil Pressure 17— Auto-idle Switch
Indicator

T04-01-03
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ELECTRICAL SYSTEM / Control System

OUTLINE

This machine is equipped with the auto boom-stop and height limit systems.

Input Output

Boom Raise Proportional Solenoid Valve
Right Boom-Swing Proportional Solenoid Valve
Height Limit Set Indicator

System Indicator

Buzzer

Pilot Control Shut-Off Lever Relay
(Dr. EX Monitor Terminal)

Electrical Power (12V)

Boom Angle Sensor

Boom-Swing Angle Sensor

Height Limit Set Switch

Height Limit Release Switch
Emergency Release Switch

(Auto Boom-Stop Switch)

Initial Set Connector

Pilot Control Shut-Off Lever Switch
Alternator L Signal

Controlier

PVl

EEEEEEEER
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ELECTRICAL SYSTEM / Control System

AUTO BOOM-STOP SYSTEM

The auto boom-stop system prevents the boom from
coming into contact with the cab or canopy. The
angle sensor provided in the swing post detects the
boom and swing angles.

Receiving a signal from the angle sensor,
controller locates the boom position.

the

Deceleration Start and Stop Positions

When the boom is raised with the boom swung to
the right:

Deceleration
Boom Deceleration Z0N® Boom Stop
(Approx. | Position

° .
\‘1 51025 |

Start Position

Then, the controller regulates the boom raise and
right boom-swing proportional solenoid valves. When
the boom enters the buffer zone provided to prevent
the boom from coming into contact with the cab or
canopy, the controller decelerates or stops the boom
movement by operating the two-speed proportional
solenoid valve.

When the boom is swung from the left swung
position with the boom raised:

0]

Right Swing
L Deceleration
Start Position

' \L_ Deceleration Zone

(Approx. 10°)
7532-04-02-004

Right Swing
Stop Position

M588-05-053
Pilot Valve
. . . ! ~ 1
When the boom is raised with the boom swung to the left: Lod b3
) Deceleration Zone L
Boom Deceleration (Approx. 35 to0 40°)
Start Position |—'-L' Boom Swing
From the SZTTITT 7 A Cylinder
controller /
Proportional "“"d:
\S/g:sgo-d Pilot Control Shut-

Boom Max. Raised
Position

M588-05-052

Off Lever
Solenoid Valve

Control Valve

@—W

Pilot Pump | |

_l

T532-04-02-002
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ELECTRICAL SYSTEM / Control System

HEIGHT RESTRICTION SYSTEM

The boom raise operation limit can be set as required. The boom
stops at the raised limit position. The angle sensor provided in
the swing post detects the boom angles. Receiving a signal from
the angle sensor, the controller locates the boom position. Then,
the controller regulates the boom raise proportional solenoid
valves. When the boom reaches the boom height limit position,
the controller stops the boom movement by operating the
proportional solenoid valve limiting the boom height.

Hiht Liit o

@) @

Relse Set

NOTE: Either depressing the release switch or turning the key
switch OFF deactivates the operation zone limit sefting.
T532-04-02-001
A CAUTION: When setting height limit, be sure to set the
limit with the arm rolled out. If height limit is

set with the arm rolled in, the bucket may 7
exceed the height limit as illustrated to the
right figure.

—

Operation
Range

M588-05-043
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ELECTRICAL SYSTEM / Control System

AUTO BOOM-STOP SYSTEM INITIAL SETTING

Perform the initial setting in the following cases:
- When the boom is replaced.

When the angle sensor and / or the sensor link is

reinstalled.

When error in output or position of the angle sensor is
presented. (Error in position is caused by sensor link and /

or lever deformation.)
When the controller is replaced.

Procedures:

Start the engine.

Y

Swing the boom to the left and fully raise the boom
(fully extend the boom cylinder).

X1t is not necessary to fully
swing to the left provided
that the boom is fully raised.

Y

Swing the boom to the right until the boom side face
becomes parallel to the canopy (cab) side face.

#*In case right swing stops
before the boom side face
becomes parallel to the
canopy (cab) side face, turn
the emergency release
switch ON. Then, swing the
boom so that the boom side
face becomes paraliel to the
canopy {(cab) side face.

Y

With the key switch turned OFF, disconnect the initial
set connector.

Y

With the key switch turned ON, connect the initial set
connector.

¥ Connecting the initial set
connector after the engine is
started is acceptable.

Y

The buzzer sounds once shortly. Initial setting is
complete.

T532-04-02-006

it

T532-04-02-005

Canopy
(Cab) [j
Uy |__— Boom
o
Parallel —> |je—
T532-04-02-007
Controller

By i
Initial Set | — A e i
Connector iri : ol i
ASEE H Bl | i
il i ! 8 |
Emergency O ———E 4 |
Release —~—f I *;? g |
Switch T 74 It :
iyt Z) it |
': / = i
Y P I !
ST T i
o P4 s |
N ¢ *

FP.T"_"‘.
il

T532-04-02-008

X If the buzzer continues sounding after initial setting is complete, initial setting is incorrect. Check the angle sen-
sor system and repair as necessary. Then, retry initial setting.
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ELECTRICAL SYSTEM / Control System

Abnormal symptoms in faulty initial setting:

1.

If initial setting is made with the boom raised at slightly lower than the highest position:
The boom will stop at a position further than the normal position from the canopy (cab) if the boom is
raised in the right side from the swing center.

If initial setting is performed with the boom positioned in the left side of swing center:
The boom will stop before the boom becomes parallel to the canopy (cab) if the boom is swung to the right
with the boom raised.
The boom will stop in front of the canopy (cab) if the boom is raised at the swing center.

If initial setting is performed with the boom positioned in the right side of swing center:
The boom will approach much closer to the canopy (cab) or come into contact with the canopy (cab), if the
boom is swung to the right with the boom raised (at the position beside the canopy or cab.)
The boom may come into contact with the canopy (cab) if the boom is raised in the right side from the
swing center.

When Initial setting is not performed:

When performing initial setting with the boom raised to the highest position (the boom cylinder is fully extended)
at the swing center (the boom is parallel to the canopy or cab), initial setting wili not be performed correctly if the
set values from the boom angle sensor and swing angle sensor are outside the following range. The buzzer
continues sounding and the previous initial set values remain without being renewed.

Angle Sensor Initial Set Value (Dr. EX Displays).
With the boom raised to the highest position at the swing center:
Boom Angle Sensor Output: 3.5 + 0.3V

Swing Angle Sensor Output: 2.25 + 0.3V

IMPORTANT: When performing initial setting , be sure

&)l

to raise the boom to the highest

position (the boom cylinder is fully Canopy D
extended) at the swing center (the (Cab) | Boom
boom should be parallel to the canopy o

or cab).

<

Parallel

T532-04-02-007

¥ In case the initial setting was not performed, boom deformation, fauity angle sensor, or angle sensor link

deformation may be the cause of the trouble. After checking and repairing, recheck the angle sensor value
and reset the initial setting.
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HYDRAULIC SYSTEM / General

OUTLINE

Hydraulic system consists of major components One is the main pipe line (delivery / main / suction /
such as pump device (7), bucket cylinder (1), arm return / drain) to supply pressure oil to each actu-
cylinder (2), boom cylinder (3) swing cylinder (15), ator. The other is the pilot pipe line to control hy-
swing device (10), two travel device (9) units and draulic components.

hydraulic oil tank (8), and pipe lines. Pipe lines fall
into two groups.

33Mu e

e T532-01-01-001
1— Bucket Cylinder 5— Center Joint 9— Travel Device 13— Blade Cylinder
2— Arm Cylinder 6— Solenoid Valve (Pilot 10— Swing Device 14— Pilot Valve (Boom
Controt Shut-Off Lever / Swing)
Travel Speed Control)
3— Boom Cylinder 7— Pump Device 11— Proportional Solenoid 15— Boom-Swing Cylinder
Valve (Auto Boom-
Stop)
4— Pilot Valve (Front 8— Hydraulic Qil Tank 12— Control Valve
Attachment)

T05-01-01




HYDRAULIC SYSTEM / General

Hydraulic Circuit 33Mu

Arm
To the control valve Boom Bucket
To the control valve f A @ O
) A il i
I ' 23|33
I I w g
| ! ——
|
| e HE —]
L ’ J L-
I . ]
Boom Swing
Front Attach- | Pilot Valve :
ment / Swing : !
Pilot Valve ' _}
?. ——— e o —————————
]
]
H Boom-Swing
Solenoid .
Vaive
Solenoid I (0)
77771 vaive |
[}
- |
— | \\
| |
LD Travel (Right) s
To the Q) _Boom Q-
center joint Boom Swing — G
Bucket
= Arm I Center
i I TtLeft Q Joint
T I—O Travel(Left) () Swing Motor
H (D) Flow Combiner Valve () |
: O Auxiliary O 1 |
T () Arm 1
: —( Swing
H (O Blade
i |
: A
1
<

Filter

Hydraulic
Oil Tank

Pilot Filter

H
................................

Blade

Left Travel

Travel Motor

Center Joint

Travel Motor

M532-05-01-001

Main Pipe Line
Suction Pipe Line

T05-01-02

Delivery Pipe Line
Return Pipe Line
Drain Pipe Line
Pilot Pipe Line




HYDRAULIC SYSTEM / General

58Mu

Bucket Cylinder
Arm Cylinder

Boom Cylinder

Pilot Valve (Front

5_
6....

Center Joint 9— Travel Device

Solenoid Valve (Pilot 10— Swing Device

Control Shut-Off Lever/

Travel Speed Control)

Pump Device 11— Proportional Solenoid
Valve (Auto Boom-
Stop)

Hydraulic Oil Tank 12— Control Valve

T533-01-01-001

Blade Cylinder

Pilot Valve (Boom
Swing)

Boom-Swing Cylinder

T05-01-03




HYDRAULIC SYSTEM / General

Hydraulic Circuit 58Mu

To the control vaive

o=

Front Attach-
ment / Swing
Pilot Valve

Boom

To the control valve

Solenoid
Valve

Boom Swing
Pilot Valve

Bucket

Arm

R e, DT
]
i
1
1
)
|
1
1
1
1
1
]
1
|
1
[

Solenoid
Vaive

Salenoid
Valve
T

Boom-Swing

©)

H:-:-]I

Ld( Travel (Right)

P— Boom 1

O

Boom Swing

\

_QBucket

QO
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K Flow Combiner Valve (=1

Center
Joint

®) Travel [Left)

O Auxiliary

L} Boom I

OArm I

|
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T
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T
T
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Oil Tank

Pilot Filter

©

Swing Motor

Hydraulic

..................

...............
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Blade

Left Travel

Travel Motor

Center Joint

Travel Motor
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Main Pipe Line
Suction Pipe Line
Delivery Pipe Line
Return Pipe Line
Drain Pipe Line
Pilot Pipe Line
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OPERATIONAL PERFORMANCE TEST / Introduction

PURPOSE

Performance tests are used to quantitatively check the
performance level of each function and component.

Kinds of Tests

1. Machine Performance Tests: To check machines
functional performances, such as those of the en-
gine, travel, swing and hydraulic cylinders.

2. Hydraulic Component Performance Tests: To
check function of each hydraulic component, such
as hydraulic pumps, motors, and valves.

Purpose of Tests

1. To evaluate the function of each component by
comparing measured data with specifications.

2. To restore machines performance to its original lev-
el by repairing or replacing components as neces-
sary, based on test evaluation resuits.

3. To attain safe and economical machine operation.

Performance Standard

The performance standard is shown in this section as
“STANDARD” to compare with when evaluating mea-
sured data.

Precautions for Evaluation

1. Be sure to take performance standards “STAN-
DARD” into account when evaluating measured da-
ta.

2. Also, take machines total operation hours, working
conditions, and past maintenance record into con-
sideration.

As the machine is operated for a long period of time,
performance gradually deteriorates. The expected ma-
chine performance level after repairing, replacing, or re-
adjusting parts on an older machine must be realistically
considered.

T06-01-01




OPERATIONAL PERFORMANCE TEST / Introduction

TERMINOLOGY At this level:
“STANDARD” 1. The normal machine operation is hard, and/or
2. Repairing or adjusting is difficult, or
1. Specifications applied to the brand-new ma- 3. Repairing or adjusting is impossible.
chine, or
2. Specifications applied to new, correctly-adjusted Therefore, servicing the components or parts
components and parts. before falling to this level is required for effec-
tive machine operation at reasonable mainten-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>