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IMPORTANT SAFETY NOTICE

Most accidents which occur while operating or maintaining operation machines or job site
equipment are caused by not complying with or neglecting the basic safety precautions and
the potential dangerousness of a specific situation before the accident occurs.

The operators charged with machines or equipment must pay steady attention
to any potential hazards.

They must be skilled and have both ability and tools to carry out the different
operations in the most proper way.

Operating, lubricating, maintaining or repairing the machine in an improper way
may be highly dangerous and result in srious personal injury or even death.

Do not use the machine nor carry out any lubrication, maintenance or repair
works before reading and understanding any information about how to use,
lubricate, maintain or repair the machine.

The basic precautions to be taken are detailed in section B "Safety" of this manual.
When a particular operation may involve specific hazards, additional safety notices are
added to the description of the same operation.

In this manual, the SAFETY NOTICES start with five different kinds of signal word.

A DANGER

The word "DANGER" indicates an imminently harzardous situation which,
if not avoided, can result in serious injury or death.

A WARNING

The word "WARNING" indicates a potentially harzardous situation which,
if not avoided, can result in serious injury or death.

/\ CAUTION

The word "CAUTION" indicates a potentially harzardous situation which,
if not avoided, may result in minor or moderate injury.

@ IMPORTANT

The word "IMPORTANT" indicates emphasis on notable characteristics of
working procedures, and information about technology for easier operation.

L) NOTE

The word "NOTE" indicates that interesting or helpful information is being
provided.




In the handbook, the message following the signal words may be either written or illustrated.

Special labels or warning plates are also applied to the machine.
They provide instructions on how to identify the hazards which, if under-estimated, may
result in serious injury or death.

The manufacturer HANJIN D&B cannot foresee all possible circumstances which may result in
hazardous situations when using and operating the machine.

For this reason, the safety notices, contained in this manual or applied on the machine,

cannot include all possible situations of potential danger.

When, during work, you follow procedures, equipment or methods other than those expressly
recommended by HANJIN D&B, it is of the utmost importance that you do your job taking into
account the safety limits for your own as well as for everybody else's safety.

Additionally, you must be sure that the machine does not suffer from damage or become unsafe
due to operation, lubrication, maintenance or repair works you decide to carry out.




INTRODUCTION

This manual is intended to provide you with all the information you need to use the machine
correctly and to carry out the principal maintenance operations.

@ IMPORTANT

* It is essential that you read and understand this manual before using or operating the machine
and prior to carrying out any operations.

The manual is divided into four section:

Section A GENERAL INFORMATION
Section B SAFETY

Section C OPERATOR MANUALS
Section D MAINTENANCE

Section E TROUBLESHOOTING
Section F SPARE PARTS

Section A contains general information which is very important for understanding the machine
and its main parts.
Exact identification data, specifications, etc. are also provided.

Section B is intended for the personnel who will operate the machine, as well as for repair
and maintenance personnel and site safety staff.

This section also contains machine personnel requirements and important safety information
which must be read carefully and fully understood.

Section C s intended mainly for the personnel who will operate the machine. All the operation
and control devices are explained in this section.

Section Dis specifically intended for the maintenance department and maintenance personnel.
It contains information on the periodic maintenance jobs and schedules, as well as useful
reference tables and specifications for servicing.

Section E provides procedures for troubleshooting the most common problems encountered
when operating the machine.

Section F contains information about the spare parts of the equipment.
See this section to obtain the spare parts in advance.

The sections are divided into chapters and paragraphs numbered in sequence.
However, the information you require can also be located by means of the key words used in
the title of the individual chapters.

¢ IMPORTANT

» The quickest way to locate the information you require is to consult the general table of contents.
After reading this manual, personnel must ensure that it is always within reach when needed.

» Should you have any doubts or difficulty in understanding this manual or any part of it, we strongly
recommend you contact the HANJIN D&B customer service.

» Addresses, telephone and fax numbers are provided on the cover page of this manual.



SECTION A

GENERAL INFORMATION

n DO NOT OPERATE THE MACHINE BEFORE READING
AND UNDERSTANDING THE INSTRUCTIONS OF THIS MANUAL

HANJIN D&B CO., LTD.



SECTION A CONVENTIONAL REFERENCES

A-1. IDENTIFICATION

A-1-1. MANUFACTURED
HANJIN D&B CO., LTD.

49, Hanamsandan 10beon-ro, Gwangsan-gu, Gwangju-city, Korea
Telephone +82-62-9534510 - Telefax +82-62-9534520

A-1-2. MODEL AND TYPE

D&B-120W with HYUNDAI D6HA Engine.
D&B-120W is installed HIGB1000 drill head gearbox.

A-1-3. MACHINE IDENTIFICATION PLATE

The identification plate is located on the rear of machine.
The identification plate is showed model & type, engine maker & no.,Serial no., etc.

D&B HANJIN D&B c € API Qs1l°e°
=" Drilling Equipments Co., Ltd. Registere
Model D&B-120W
Serial No.
Engine Model HYUNDAI D6HA
Engine No.
Engine Type Turbo Charger
Power 420PS / 2000RPM
Contact No. 82-62-953-4510(T), 4520(F)
Web-site www.hanjindnb.com
E-mail mail@hanjindnb.com

A-1-4. IDENTIFICATION PLATE OF MAIN
COMPONENT PARTS

The plates of all the main components not built by HANJIN D&B (Pump, Motor, etc.) are located
on the components themselves at the point where the manufacturers originally placed them.



SECTION A CONVENTIONAL REFERENCES

A-1-5. NAMES OF COMPONENTS - A

No. NAME No. NAME

1 Mast 17 Hydraulic oil tank

2 Drill head 18 Water injection (option)
3 Rod handler (option) 19 Water pump (option)
4 Clamp unit 20 Top crane

5 Rod wrench

6 Operation panel

7 Leveling jack

8 Auxiliary operation panel

9 Undercarriage

10 Fuel tank

11 Hydraulic hose guide

12 Main winch

13 Wire line winch

14 Engine room

15 Radiator

16 Rigger




SECTION A CONVENTIONAL REFERENCES

A-1-6. NAMES OF COMPONENTS -B

No. NAME No. NAME
1 Engine control box 15 Valve uint 7
2 Fuel gauge 16 Toggle switch
3 Emergency stop button 17 Valve uint 8
4 Rod weight gauge 18 Valve uint 9
5 Pressure gauge 19 Valve uint 10
6 Relief valve 1 20 Water heater
7 Valve uint 1 21 Main power switch
8 Valve uint 2
9 Valve uint 3
10 Valve uint 4
11 Relief valve 2
12 Water pressure gauge
13 Valve uint 5
14 Valve uint 6




SECTION A CONVENTIONAL REFERENCES

A-2. GENERAL SPECIFICATION

A-2-1. ENGINE

* Model HYUNDAI D6HA
6 Cylinder diesel engine

(Turbo intercooler)

» Rated power 420PS/2000RPM
* Fuel capacity Appr. 520£
* Cooling system Water cooling

A-2-2. DRILL HEAD ROTATION

* Reduction Super gear - 5.1 to 1
* Performance Two motor(Std)
* Max . RPM 1st 0- 150 rpm
2nd 0 - 200 rpm
* Max . Torque 1st 2600kg-M

2nd 1300kg-M

A-2-3. FEED SYSTEM

* Head travel 1st: 11M

2nd Up: 1.4M, Down : 1.8M
* Pull-up capacity 120ton
* Pull-down capacity 9ton

A-2-4. MAIN FEED WINCH

» Spool capacity 30M of 19mm cable
* Line pull 17 tons

A-2-5. SUB FEED WINCH

» Spool capacity 25M of 16mm cable
* Line pull 9 tons

10



SECTION A CONVENTIONAL REFERENCES

A-2-6. WINCH
* Spool capacity 27M of 12mm cable
* Line pull 3 tons

A-2-7. MAIN HYDRAULIC SYSTEM

* General 3pump open loop system

* Tank capacity Appr. 330/

« Filtration 10 micron

* Pump discharge rate H3V280DT (P1:280cc, P2:280cc) +
Gear Pump(P3:10cc)

+ Cooling system Air cooling

* Operating pressure H3V280DTH (P1:280bar, P2:280bar),

Gear Pump (P3:210bar)

A-2-8. SUB HYDRAULIC SYSTEM

* General 4pump open loop system

* Tank capacity Appr. 330/

« Filtration 10 micron

* Pump discharge rate H3V63DT (P1:63cc, P2:63cc) +
HSF30D (P3:30cc, P4:30cc)

* Cooling system Air cooling

* Operating pressure H3V63DT (P1:280bar, P2:280bar),

HSF30D (P3:210bar, P4:40bar)

A-2-6. WORKING TABLE

» Max. Casing diameter 12"
* Lod Handler Tilting Degree 90°
* Lod Handler Clamp Size Max 127mm

A-2-7. CRAWLER BASE

* Crawler type Solar 220 (Motor : Solar 220)
 Crawler speed 2.5km/hr
» Ground pressure 0.5kg/cmt

11



SECTION A CONVENTIONAL REFERENCES

A-3. MAIN DIMENSIONS
A-3-1. SET-UP DIMENSIONS

17186

6276
9159
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SECTION A CONVENTIONAL REFERENCES

A-3-2. TRAVEL DIMENSIONS
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SECTION A CONVENTIONAL REFERENCES

A-4. CIRCUIT DIAGRAM

A-4-1. HYDRAULIC CIRCUIT DIAGRAM
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SECTION A CONVENTIONAL REFERENCES

A-4-2. ELECTRIC CIRCUIT DIAGRAM - ENGINE
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SECTION A CONVENTIONAL REFERENCES

A-4-3. ELECTRIC CIRCUIT DIAGRAM
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SECTION B

SAFETY

n DO NOT OPERATE THE MACHINE BEFORE READING
AND UNDERSTANDING THE INSTRUCTIONS OF THIS MANUAL

HANJIN D&B CO., LTD.



SECTION B SAFETY

B-1. GENERAL

Most of the accidents that occur when working with machines and during their maintenance
and repair are caused by the failure to observe basic safety precautions.

You must therefore be fully aware of potential hazards and must pay constant attention to
the consequences do what you are doing.

© IMPORTANT
« If you recognise potentially dangerous situations, accidents can be avoided!

In this manual, for example, a special set of "safety warning symbols" has been used to
highlight potentially dangerous situations.

Naturally, most of the safety rules contained in this section refer specifically to machines
designed for drilling, soil consolidation, etc.

A WARNING

The instructions contained in this manual are those envisaged by HANJIN D&B.

It is possible that there are more convenient and equally safe ways to set up and operate

the machine and perform maintenance on it, especially when account is taken of space

requirements and auxiliary equipment available.

If, however, you intend to adopt procedures different from the ones set out in this manual,

it is essential that you:

» Make sure that the methods you intend to use are not prohibited.

» Make sure that the methods are safe and that they comply with the rules set out in Section B.

» Make sure that the methods do not cause direct or indirect damage to the machine or
render it unsafe.

+ Contact the HANJIN D&B technical department for suggestions and the necessary approval.

© IMPORTANT

* Remember that, if in doubt, it is always better to ask! Contact HANJIN D&B:

» The company's Customer Service is there to help you in this respect too.

» Addresses, telephone and fax numbers are given on the cover and on page 1 of this manual.
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SECTION B SAFETY

B-2. PERSONNEL REQUIREMENTS
B-2-1. FITNESS

The personnel using or operating the machine must be competent to do so, and must satisfy
the following requirements:

Physical Good eyesight, hearing, coordination, and the ability to perform safely
all the tasks needed to operate the machine.
Mental Ability to understand and apply the regulations, rules and safety

precautions. You must be alert and must use your judgement to ensure your
own safety and that of others. You must want to carry out your job
correctly and responsibly.

Emotional You must be calm and able to withstand stress, and you must be able to use
your judgement toassess your physical and mental condition.
Training You must have read and studied this manual, as well as any associated

graphs and diagrams and the warning and danger plates.
You must be skilled and qualified in all aspects of machine use and
maintenance.

Licence If required by law.

B-2-2. WORK CLOTHING

When working or carrying out repairs or maintenance jobs, you must use the clothing and
accident-prevention material listed below:

» Work overalls or other comfortable garments: these must not be too big and must be made
in such a way that they will not get caught in the machine's moving parts.

* Safety helmet

* Protective gloves

« Safety shoes

O IMPORTANT
» Use only type-approved accident-prevention material in good condition.

B-2-3. SAFETY EQUIPMENT

You must also have the following equipment ready for use if necessary:

* Respirators (or dust masks)
* Ear plugs or headsets
» Goggles or masks to protect the eyes

O IMPORTANT
* Use only type-approved accident-prevention material in good condition.

20



SECTION B SAFETY

B-3. DANGER SITUATIONS

Generally speaking, the dangers that might arise when using machines and equipment are

connected with the mechanical, hydraulic and electrical power transmissions.

There are also a series of specific hazards connected with the job technology and area of

application.

For example : use of pressurised drilling fluids; particular excavation tools or methods, etc.

LIST OF HAZARDS

TRANSPORT (to and from site)

SETTING UP/ASSEMBLY AND DISASSEMBLY (on site)
JOB PERFORMANCE (on site)

POSITIONING (from one job to another on site)
PARKING OR OFF-DUTY (on site or in warehouse)

mooOw>»

Type of danger

Situations

Oil leaks

Mechanical component failure

Accidental dropping of drilling equipment

Risks connected with lifting and lowering of mechanical
parts (e.g.mast, rods)

Contact with hot or cold components

Contact with dangerous substances

Pressure drops in the hydraulic system

High pressure fluids and gases

Electric shocks : « from contact with electric power lines

W W|W(O|Ww| 0 |W|W(W

O|0|0(0|0| O |O|0O|(0

« from contact with underground cables

Falls from high positions

m

Overturning or slipping of the machine

W W

m

Cuttings thrown up by drilling tool

Whiplashing of hoses or ropes

OIO[O(O|I0[O(O|I0|I0IO] O O[O0

O|0(0|0
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SECTION B SAFETY

B-4. SAFETY RULES

B-4-1. WORK AREA

Always take account of the characteristics of the area in which you have to operate :

» Study the plans and, if necessary, the cross-sections of the work area and compare them
with the machine dimensions in its various configurations.

Pay particular attention if you are working near gas pipelines or other underground lines,
or close to overhead power lines.

* If you have to assemble all or part of the machine on site, prepare an area of sufficient size
with a firm, level surface and suitable equipment.

* Study, if necessary, the best access route to the work area.
» Mark off the work area, even if you are working on an already staked out job site.

* When the machine is in operation, only skilled personnel may come within its operating
range, and only when strictly necessary.

* During jobs keep the work area in order and carry out regular cleaning: do not let mounds
of soil or drilling mud prevent or make movements of personnel and machines hazardous.

B-4-2. PREPARING FOR WORK

A DANGER

* Before and during a job do not take alcohol, medicines or any other substance that may
impair your ability to operate machines.

You must be properly prepared prior to starting work :

* First of all make sure that the maintenance jobs have been performed with the proper
care and attention and at the established maintenance times. (Section D MAINTENANCE)

» Make sure that you have sufficient operating autonomy so as to avoid the risk of forced
machine stop, perhaps during a critical manoeuvre.

» Thoroughly clean the instruments, the plates, the work lights and the cab windows.
(where fitted)

» Check that all the safety devices on the machine and in the work area are functioning
correctly.

« If there are problems of any kind, inform your superior immediately and do not start
work unless the necessary safety conditions are in place.

» It is forbidden to make emergency repairs simply in order to start work!

22



SECTION B SAFETY

B-5. SAFETY LABELS

B-5-1. WARNINGS FOR OPERATION

- AVOID DEATH SERIOUS INJURY-READ AND UNDERSTAND
OPERATION MANUAL AND SAFETY LABELS prior to operating
this machine.

A GAUTION

READ OPERATOR'S
MANUAL.

- Never get in under the machine while it is being jacked up
with mast.

Read and understand

- Sound the horn the alert the people nearby before operating,
and make sure that all persons are clear of area. using this machine.
- Controls may be changed for attachment or operator
preference. Try control pattern before operating.

the manual before

B-5-2. WARNINGS FOR HIGH VOLTAGE

« SERIOUS INJURY N
OR

DEATH BY ELECTROCUTION
can occur if machine or
attatchments are not a safe
distance from electrical
power line

Line voltage / Safe Distance
6.6Kv /At least 3m(10ft)
66.6Kv  / At least 5m(16ft)
257.0Kv / At least 10m(33ft)

D&B
-

B-5-3. WARNINGS WHEN ADJUSTING TRACK TENSION

The track adjuster adjustment and handing

« The spring in the track adjuster is loaded with great force
and the pressure in the cylinder is very high. For this
reason there is a possibility of an accident which may
involve injury to personnel. It is very dangerous to make
mistake when performing such an adjustment or
disassembly.

- Be sure to read the procedure described in the operation
and Maintenance manual carefully before adjusting the
track tension.
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SECTION B SAFETY

B-5-4. WARNINGS FOR BATTERIES MAINTENANCE

- Battery fumes can explode. Keep sparks and flames away
from batteries.

+ Always avoid storing metals like tool for flammable materials
around or on the batteries. Explosion or fire can be caused by

short circuiting batteries.
« Surfuric acid in battery is poisonous. It is strong enough burn
skin, eat holes in clothing, and cause blindness if splashed eyes.

If you spill acid on yourself:

1. Flush your skin with water

2. Apply baking soda or lime to helf neutralize the acid

3. Flush your eyes with water for 10~15 minutes.
Get medical attention immediately.

B-5-5. WARNINGS FOR HOT COOLANT

HOT COOLANT CAN CAUSE
INJURY OR BLINDNESS.

TO PREVENT HOT OIL

FROM SQUIRTING OUT
« Turn engine off
« Allow oil to cool
« Slowly loosen cap to
relieve pressure

D&

B-5-6. WARNING FOR ROTATION PARTS

Rotating parts can
cause personal injury

Keep away from fan
and belt when engine
is running

Stop engine before
servicing

D&
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SECTION B SAFETY

B-5-7. STOP THE ENGINE AND READ THE MANUAL

DO NOT OPERATE A
When performing inspection or maintenance

B-5-8. HOT SURFACE

B-5-9. KEEP OFF MOVING AREA

@

KEEP OFF MOVING AREA

B-5-10. JACK CYLINDER USE

A\ CAUTION

DON'T USE IT
FOR LIFTING!

ONLY USE IT
FOR REPAIRING!

D&B 3 o
=
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SECTION B SAFETY

B-5-11. POWER SUPPLY POINT

POWER SUPPLY
POINT

B-5-12. CRUSH HAZARD

CRUSH HAZARD

Do not access inside or
operate the machine

with guard removed.

TURN OFF POWER and
LOCK OUT/TAGOUT
before servicing.

D&B B co
—

B-5-13. WEAR PROTECTIVE EQUIPMENT

A GAUTION

Personal protective
equipments required.

Access limited only to
authorized personnel.

D&B
=
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SECTION B SAFETY

B-5-14. RISK OF SLOPE

A CAUTION

- Do not go up or down
on a slope over 20°

- Do not turn or go
crosswise on a
slope over 10°

- Observe above
mentioned rules for
preventing from the
danger of turno
or out-of-dange

D&B it cova
=

B-5-15. CHECK THE BUTTERFLY VALVE

A CAUTION

DID YOU
CHECK?

D&B L o
LoV

B-5-16. DRAIN COKE

HYDRAULIC OIL| [ENGINE OIL | [FUEL COKE| [COOLANT COKE

w U

4 v 4

27




SECTION B SAFETY

B-5-17. EMEGENCY STOP BUTTON

EMERGENCY
STOP
BUTTON

B-5-18. APPROPRIATE LEVEL OF HYD. OIL

MAKX. OIL
LEVEL

28



SECTION C

OPERATOR MANUALS

n DO NOT OPERATE THE MACHINE BEFORE READING
AND UNDERSTANDING THE INSTRUCTIONS OF THIS MANUAL

HANJIN D&B CO., LTD.



SECTION C OPERATOR MANUALS

C-1. PERMITTED USE

C-1-1. TYPES OF PERMITTED USE

The D&B - 120W is a hydraulic drilling rig designed for use in water well applications
including foundations, soil consolidation and special works.

The jobs that the machine can perform are drilling operations using modern technologies,
according to the geological characteristics of the soil.

Specifically :

* Rotation drilling with drilling Tri-cone bit and non-core bits with mud pump.

* Precussion drilling with rotary and down-the-hole(DTH) hammer with compressor.
* Percussion drilling with TOP-HAMMER (with hydraulic drifter)

* Percussion drilling with DTH-HAMMER (for drilling hole) and TOP-HAMMER

* This model has self-loading system

© IMPORTANT

» These jobs may only be performed if the instructions and limitations set out in this manual
are observed. It is strictly forbidden to attempt to perform jobs for which the machine has
not been designed; to do so would constitute improper use and the consequences deriving
therefrom.

C-1-2. IMPROPER USE

Any use of the machine following procedures prohibited or not expressly envisaged in this
manual constitutes improper use.

Specifically:
» The D&B - 120W is not a transport vehicle for persons or materials.

» The D&B - 120W is not an elevator for lifting persons or materials and, even when it is
fitted with a which, it must in no event be regarded as a lifting device.

A DANGER

+ Using and operating the machine or carrying out operations on it following procedures in
conflict with those specified in this manual will be regarded as improper use and may cause
damage or death.

@ IMPORTANT

* Improper use automatically annuls the guarantee and HANJIN D&B disclaims all liability for
any damage that may ensue.

31



SECTION C OPERATOR MANUALS

C-2. PRELIMINARY CHECKS

C-2-1. CHECKS BEFORE STARTING THE ENGINE

* Electric system - Check for damaged electric cables, loose or mission connectors.
* Fuel system - Drain water and sediment in fuel tank and water separator.

* Hyd. system - Check for hyd. oil leaks, any damaged tube and hoses, any interference points
for each components.

* Visually inspect the various levels. (rotary, engine oil, hydraulic oil, lubricator, etc.)

* Lubrication - Perform all daily and periodic maintenance services.
(perform services according to running hour meter)

» Assembly and wear of the winch rope and correct assembly of the clamps on the rope
* Check that no parts is physically damaged.

« Safety - Perform a machine walk-around. Make sure that no one is under the machine or
performing any maintenance on it, before starting engine.

C-2-2. CHECKS AFTER STARTING THE ENGINE

Check the proper operation, under load-free conditions, of the remaining movements .

» Crawler track oscillation

* Boom tilting (if applicable)

* Boom side movements (if applicable)

» Mast slide / tilting

* Winch rope pay out / draw in

* Drill head side shift

* Drill head feed (fast)

* Drill head feed (fine)

* Drill head rotation

* Drill head rotation speed-change

* Bottom clamp (if applicable)

* Upper clamp and break-out wrench

* Rod handler rotation / tilting / clamp (if applicable)
* Operating efficiency of the emergency stop controls

On the successful completion of these operations the rig will be fully operational.
Remove the defect before work if you find the defect.
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SECTION C OPERATOR MANUALS

C-3. CONTROLS & INSTRUMENTS
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b. Side operating control panel

¥ This image may be different from the real operating control panel.
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SECTION C OPERATOR MANUALS

C-3-1. PART 1
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No. NAME DESCRIPTION
1 Emergency stop switch When the button is pressed, the machine will be emergency stop.
2 Fuel guage This gauge displays fuel level in tank.
3 Rod weight gauge This gauge displays rod weight.
4 Pressure guage Drill head pull-up pressure
5 Pressure guage Drill head pull-down pressure
6 Engine rpm guage This gauge displays engine rpm. At full load, reading should be 2200-2400rpm.

Full-load reading of less than 2100 rpm can cause overheating.

7 Coolant temp. guage This gauge displays engine coolant temperature. Check to ensure that

the coolant temperature is 75°C to 95°C or green zone.

8 Engine oil pressure guage This gauge displays engine oil pressure. At full load, reading should be

3 to 5kgf/cm?. At idle, reading should not drop below 1.5kgf/cm?2.
9 Indicate lamp When engine, battery and coolant is abnormal, the lamp is turned on.

10 Voltage guage This gauge measures voltage in electric system. Reading should be

3 to 5kgf/cm?2. At idle, reading should not drop below 1.5kgf/cm?2.

11 Engine auto stop When the pressure of the engine oil is high abnormally, engine is stopped
12 Power switch Engine control panel power switch

13 Engine RPM Volume Engine rpm control

14 Buzz The buzz notify the level of engine oil.

15 Alarm Alarm on/off (Alarms related to the main key switch)

16 Main key switch HEAT - Engine preheat.

OFF - All electronic system is not work.
ON - All electronic system is work (include Engine stop).

Start - Starting engine.
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C-3-2. PART 2

AR AR AR ZACA e
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PUMP 5 PRESSURE PUMP § PRESSURE PUMP 7 PRESSURE ROTATION PRESSURE

No. NAME DESCRIPTION
1 Toggle switch Feed (HI) Step 1
2 Toggle switch Feed (HI) Step 2
3 Toggle switch Feed (HI) Step 3
4 Toggle switch Light 1
5 Toggle switch Light 2
6 Toggle switch Spare
7 Toggle switch Rotation (HI)
8 Toggle switch Panel lamp
9 Toggle switch Engine start auxiliary
10 Relief valve Spindle rotation pressure
11 Relief valve Hold back pressure
12 Pressure guage This gauge displays the operating pressure of pump1
13 Pressure guage This gauge displays the operating pressure of pump2
14 Pressure guage This gauge displays the operating pressure of pump3
15 Pressure guage This gauge displays the operating pressure of pump4
16 Pressure guage This gauge displays the operating pressure of pump5
17 Pressure guage This gauge displays the operating pressure of pump6
18 Pressure guage This gauge displays the operating pressure of pump7
19 Pressure guage This gauge displays the operating pressure of spindle rotation.
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C-3-3. PART 3

0
D ;E%#;: FINE FEED
0
No. NAME DESCRIPTION
1 Lever 1/ Valve unit 1 Drill head rotation
2 Lever 2 / Valve unit 1 Rotation flow increase
3 Lever 3 / Valve unit 1 Fine feed
4 Lever 4 / Valve unit 1 Hold back
5 Lever 5/ Valve unit 1 Fast feed
6 Lever 6 / Valve unit 1 Fast feed flow increase
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C-3-4. PART 4
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No. NAME DESCRIPTION
1 Pressure guage Water pressure gauge
2 Lever 1/ Valve unit 2 Low clamp
3 Lever 2/ Valve unit 2 Upper clamp (L)
4 Lever 3/ Valve unit 2 Upper clamp (R)
5 Lever 4 / Valve unit 2 Clamp turn
6 Lever 5/ Valve unit 2 Winch
7 Lever 6 / Valve unit 2 Gearbox clamp
8 Relief valve Sub winch pressure
9 Relief valve Holder turn pressure
10 Relief valve Holder low/upper clamp pressure
11 Relief valve Casing clamp pressure
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OPERATOR MANUALS

C-3-5. PART 5
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No.

NAME

DESCRIPTION

Lever 1/ Valve unit 3

Lever 2 / Valve unit 3

Lever 3/ Valve unit 3

Lever 4 / Valve unit 3

Lever 5/ Valve unit 3

Lever 1/ Valve unit 4

Lever 2 / Valve unit 4

Lever 3 / Valve unit 4

Casing clamp (L)
Casing clamp (R)
By - pass

Clamp up/down
Foot clamp

Rod handler turn
Rod handler tilt

Rod handler clamp
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C-3-6. PART 6
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No. NAME DESCRIPTION
1 Lever 1/ Valve unit 5 Fast feed
2 Lever 2 / Valve unit 5 Rotation
3 Lever 3/ Valve unit 5 Winch
4 Lever 4 / Valve unit 5 Wire line winch
5 Lever 1/ Valve unit 6 Winch
6 Lever 2 / Valve unit 6 Fast feed
7 Lever 3/ Valve unit 6 Rotation
8 Lever 4 / Valve unit 6 Water pump
9 Toggle switch High speed travel on/off
10 Toggle switch Light 1
11 Toggle switch Light 2
12 Toggle switch Light 3
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C-3-7. PART 7
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No. NAME DESCRIPTION

1 Lever 1/ Valve unit 7 Water pump

2 Lever 2 / Valve unit 7 Mast tilt

3 Lever 3/ Valve unit 7 Front jack 1

4 Lever 4 / Valve unit 7 Front jack 2

5 Lever 5/ Valve unit 7 Rear jack 1

6 Lever 6 / Valve unit 7 Rear jack 2

7 Lever 1/ Valve unit 8 Water injection

8 Lever 2 / Valve unit 8 Submast slide

9 Lever 3/ Valve unit 8 Front rigger 1

10 Lever 4 / Valve unit 8 Front rigger 2

11 Lever 5/ Valve unit 8 Rear rigger 3

12 Lever 6 / Valve unit 8 Rear rigger 4

13 Lever 1/ Valve unit 9 Travel(L)

14 Lever 2/ Valve unit 9 Travel(R)
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C-3-6. OTHER

Low speed

No. NAME DESCRIPTION

1 Main power switch Main power on/off

2 Ball valve The valve related to the operation control of low speed motor.
3 Ball valve The valve related to the operation control of low speed motor.
4 Ball valve The valve related to the operation control of low speed motor.
5 Lever 1/ Valve unit 11 Spare

6 Lever 2 / Valve unit 11 Spare

7 Lever 3/ Valve unit 11 Spare

8 Lever 4 / Valve unit 11 Spare
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SECTION C OPERATOR MANUALS

C-4. STARTING AND STOPPING THE ENGINE
C-4-1. ENGINE STARTING

A WARNING
* Prior to starting engine, make sure that nobody & nothing is in near operating area.

The correct engine start-up precedure is as follows

1. Main electric power switch - ON

[ BATTERY POWER MAIN POWER
| STATER MOTOR ISOLATION SWITCH ISOLATION

ALWAYS TEST FOR DEAD

2. Leave control volume for engine R.P.M. at low speed position.

_ 9~ ENGINE CONTROL — 3,

. gt
(R

4. Insert the key into the starter switch.

5. Engine preheat

Turn key to "HEAT" position. Keep for a few seconds in that state.
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SECTION C OPERATOR MANUALS

© IMPORTANT

 The engine may be started without preheat in normal temperature (above 15°C), but with preheat
for 15 or 10 seconds in cold temperature (-23C).

6. Turn the key to the "START" position to engage the starter motor.
Release the key immediately as the engine starts.

7. Run engine under idle position for approximately 5 min.

8. Follow procedures in "Hydraulic system warm-up (C-5-2)"

@ IMPORTANT

» The engine speed control system had been set at the factory and should not require
adjustment as part of routine maintenance. if the engine rpm is being manually adjusted,
the equipement can not function in its optimum capacity.

* Please contact a HANJIN D&B distributor or service center for repairs.

C-4-2. CHECKING POINT AFTER START
After "Hydraulic system Warm-up" procedures , check all operating indicators to make sure that
all engine systems (oil pressure, coolant, etc.) are in the normal operating range.

If any problems are noticed, stop the engine.

Normal checking points are :

TEMP. OF ENGINE COOLANT GREEN ZONE

QUANT. OF FUEL SEE AND RE-FILL

CHARGING VOLTAGE GREEN ZONE

VIBRATION / NOISE USUAL

COLOR OF EXAUST SMOKE
NO COLOR IN GOOD CONDITION
LIGHT BLUE IN GOOD CONDITION
BLACK INCOMPLETE COMBUSTION
WHITE ENGINE OIL IS BURNED
DARK BLUE ENGINE OIL IS BURNED
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C-4-3. ENGINE STOPPING
A WARNING
* Run engine under idle position for 3~5 min. prior to stop the engine. If not allowed to idle,

heat surge may develop which will damage the engine. Allow the engine to idle .

1. Set engine speed control volume to low speed.

2. Push the engine stop switch until the engine is stopped.
Release the switch when the engine is stopped.

4. Remove key from starter switch

C-4-4. CHECKING POINT AFTER STOP

After operating procedures , check all as possible as you can. If any problems are noticed, repair that.

LEAK. OF ENGINE COOLANT CHECK

QUANT. OF FUEL SEE AND RE-FILL

LEAK. OF ENGINE OIL CHECK

FRONT ATTACHMENT ANY ABNORMAL APPEARANCES?
UNDERCARRIAGE SEE AND RE-FILL

ENGINE COMPARTMENT CLEAN / ANY FLAMMABLE MATERIAL?
OPERATOR'S COMPARTMENT CLEAN /ANY MUD, OIL?
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SECTION C OPERATOR MANUALS

C-5. HYDRAULIC SYSTEM WARM-UP

C-5-1. HYDRAULIC SYSTEM WARM-UP (NORMAL WEATHER)

A WARNING

» When any problem or abnormal operation occurs, do stop the engine immediately. Do operate
drill rig after reaching normal operating temp. prior to start work. Especially in cold weather.

The correct operating temperature of the hydraulic oil is 50 ‘C~80C(120°F~175°F).

The procedures for hydraulic fluid warm-up is as follows.

1. Run engine for approximately 5 minutes at the middle of engine rpm volume without loading.

I} 9~ ENGINE CONTROL —3,

2. Slowly do g.box up/down, mast slide and tilt about five times without a load to circulate the
oil through the system. Do this for 5 minutes.

1. Mast tilt 2. Submast slide 3. Fine feed 4. Fast feed

3. Travel forward and reverse at low speed.

1. Travel (L)
2. Travel (R)
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C-5-2. HYDRAULIC SYSTEM WARM-UP (COLD WEATHER)

1. Run engine for approximately 5 minutes at the middle of engine rpm volume without loading.

2. Slowly do g.box up/down, mast slide and tilt about five times without a load to circulate the
oil through the system. Do this for 5 minutes.

1. Mast tilt 2. Submast slide 3. Fine feed 4. Fast feed

3. Set engine rpm lever to high speed .

4. Repeat step the above operations. If working speeds continue to be slow, do continue to operate

several times. But carefully test them because the machine function may be erratic.

5. Travel forward and reverse at low speed.

1. Travel (L)
2. Travel (R)
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SECTION C OPERATOR MANUALS

C-6. OPERATING INSTRUCTIONS

© IMPORTANT
* The identification position of control device is refered in the section C-2

C-6-1. OPERATING PRECAUTIONS

* Do not work under power electric supply line.

* When work to drill near edge, the machine must be set on the hard ground and keep the
travel motor to rear.

* When rig move & rotate, must remove any obstacle. If not so, Serious problem can happen.
* Do not operate drill rig in water of over 200mm depth.

* Do not lift heavy weight from rear direction.

» Machine rotating information.

REAR ZONE

16000

LEFT ZONE RIGHT ZONE

FRONT ZONE
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SECTION C OPERATOR MANUALS

C-6-2. TRAVEL CONTROL

A WARNING

* Prior to operate the travel levers, do fully aware of direction for machine's travel.

» Prior to move, do fully check any obstacle and personnel and then remove them on the direction
of travel.

» Extreme caution when reversing travel. Be sure there is a clear anythings behind the machine.

* Do operate the travel control levers smoothly and do avoid sudden start or stop.

[ wATER PRESSURE &)

Wab | www.hanjndnb.com

@& FLOATING SPARE STEP1 STEP 2 SPARE  SPARE m} TRAVEL  SPARE

Valve unit 9
DESCRIPTION CONDITION LEVER CONTROL
Forward @ Up
Left track
Backward ® Down
@ Down
Forward ® Up
Right track
Backward ® Down
ON ® Up
Speed up
OFF @ Down
A WARNING

* Do not travel backward on a slope.
* Never turn or travel crosswise on a slope.
* Do find safe route before climbing a slope.

* Do not travel on slope over 30 degree due to turnover danger.
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SECTION C OPERATOR MANUALS

C-6-3. HYDRAULIC JACK CONTROLS

Ball valve

Valve unit 8

DESCRIPTION CONDITION LEVER CONTROL

Extend ® Down
Front-Left Jack

Retract @ Up

Extend ® Down
Front-Right Jack

Retract ® Up

@ Vertical direction

Extend @ Down
Rear-Right Jack

Retract @ Up

Extend ® Down
Rear-Left Jack

Retract ® Up

A WARNING

+ Keep feet clear of the jack pads whenever operating the hydraulic jacks!
* Do not operate the jack control levers smoothly and avoid sudden start or stop.




SECTION C OPERATOR MANUALS

C-6-4. HYDRAULIC RIGGER CONTROLS

Ball valve

Valve unit 9

DESCRIPTION CONDITION LEVER CONTROL

Extend ® Down
Front-Left Jack

Retract @ Up

Extend ® Down
Front-Right Jack

Retract ® Up

@ Vertical direction

Extend @ Down
Rear-Right Jack

Retract ® Up

Extend ® Down
Rear-Left Jack

Retract ® Up

A WARNING
+ Keep feet clear of the jack pads whenever operating the hydraulic jacks!
* Do not operate the jack control levers smoothly and avoid sudden start or stop.
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SECTION C OPERATOR MANUALS

C-6-5. MAST TILTING CONTROL

Ball valve

Valve unit 8
DESCRIPTION CONDITION LEVER CONTROL
Raising ® Down
Mast tilting @ Vertical direction
Lowering ® Up
A WARNING

* Always support and level the machine using the hydraulic leveling jacks before raising the mast.
* Always lower the mast before moving or transportating the machine.
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SECTION C OPERATOR MANUALS

C-6-6. SUB MAST SLIDE CONTROL

Valve unit 8
DESCRIPTION CONDITION LEVER CONTROL
Mast up @ Up
Submast slide @ Vertical direction
Mast down ® Down

A WARNING

+ Before raising the submast, sufficiently pay out the wire line of the main winch. Otherwise,

it may damage the mast head, wire line and main winch.




SECTION C OPERATOR MANUALS

C-6-7. DRILL HEAD FEED CONTROL (FAST FEED)

Valve unit 1

| [P
Sepdod b
AL

\l,SPEED UpP

Toggle switch

DESCRIPTION CONDITION LEVER CONTROL
Drill head down ® Up
Fast feed
Drill head up @® Down
ON ®@ Up
Speed up
OFF @ Down
© IMPORTANT

* This lever is using when load and unload the drill rod.
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C-6-8. DRILL HEAD FEED CONTROL (FINE FEED)
& HOLD BACK

i sas1
Sepdod b
AE

Valve unit 3

FLOATNG SPARE STEP| STEP2 SPARE SPARE hier TRAVEL SPARE &)

Toggle switch

DESCRIPTION CONDITION LEVER CONTROL
Drill head down @ Up
Fine feed @ Horizontal direction
Drill head up @ Down
ON ® Up
Hold back
OFF ® Down

© IMPORTANT

« This lever is using during the drilling operation.
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SECTION C OPERATOR MANUALS

C-6-9. FINE FEED PRESSURE CONTROL

O o T T - - S

Relief valve
DESCRIPTION CONDITION LEVER CONTROL
Increase @ Clockwise
Fine feed pressure
Decrease @ C.clockwise

55




SECTION C OPERATOR MANUALS

C-6-10. FINE FEED SPEED CONTROL

Fine feed throttle valve

DESCRIPTION CONDITION LEVER CONTROL

Increase @ C.clockwise

Fine feed speed

Decrease @ Clockwise
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SECTION C OPERATOR MANUALS

C-6-11. DRILL HEAD ROTATION CONTROL (0-120rpm)

/\ CAUTION

* Do not control in a rotation status.

1. VALVE SETTING

VALVE CONTROL FOR SETTING

Using a low speed motor . @®,® Horizontality -~ @ Horizontality

2. ROTATION CONTROL

Valve unit 1

\l/SPEED up

Ball valve

DESCRIPTION CONDITION LEVER CONTROL

Drill head rotation Clockwise rotation ® Down

(Valve unit 1) C.clockwise rotation = @ Up

ON ® Verticality
Speed up

OFF ® Horizontality
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SECTION C OPERATOR MANUALS

C-6-12. DRILL HEAD ROTATION CONTROL(0-470rpm)

/\ CAUTION

« Always the ® valve should be Vertical when @ and @ valve is Vertical.
Otherwise, the low-speed motor may be damaged.
* Do not control in a rotation status.

1. VALVE SETTING

VALVE SETTING

Using a High speed motor. ® Verticality - D, ® Verticality

2. ROTATION CONTROL

Valve unit 1

DESCRIPTION CONDITION LEVER CONTROL

Drill head rotation Clockwise rotation ® Down

(Valve unit 1)

C.clockwise rotation ® Up
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SECTION C OPERATOR MANUALS

C-6-13. DRILL HEAD ROTATION CONTROL(0-700rpm)

/\ CAUTION

- Always the ® valve should be vertical when @ and @ valve is vertical.
Otherwise, the low-speed motor may be damaged.
* Do not control in a rotation status.

1. VALVE SETTING

VALVE SETTING

Using a High speed motor. ® Verticality >~ ,® Verticality

2. ROTATION CONTROL

Valve unit 1

\l, SPEED UP

Ball valve

DESCRIPTION CONDITION LEVER CONTROL

Drill head rotation Clockwise rotation @ Down

(Valve unit 1) C.clockwise rotaton = @ Up

ON ® Verticality
Speed up

OFF ® Horizontality

59



SECTION C OPERATOR MANUALS

C-6-14. DRILL HEAD ROTATION CONTROL(0-1100rpm)

/\ CAUTION

- Always the ® valve should be vertical when @ and @ valve is vertical.
Otherwise, the low-speed motor may be damaged.

* Do not control in a rotation status.

1. VALVE SETTING

VALVE CONTROL FOR SETTING

Using a High speed motor.

® Verticality >~ ,® Verticality

2. ROTATION CONTROL

[ WaTER PRESSURE &

& FLOATING SPARE STEP 1 STEP 2

Valve unit 1
\1, SPEED UP 1

Ball valve

' SPEED UP 2

- e —
SPARE  SPARE ", TRAVEL SPARE @)

Toggle Switch

DESCRIPTION CONDITION LEVER CONTROL
Drill head rotation Clockwise rotation ® Down
(Pump2 valve unit) C.clockwise rotation ~ ® Up
ON ® Verticalit
Speed up 1 y
OFF ® Horizontality
ON ®,0U
Speed up 2 P
OFF ®,® Down

C-6-15. ROTATION PRESSURE CONTROL
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Relief valve
DESCRIPTION CONDITION LEVER CONTROL
Increase @ Clockwise
Rotation pressure
Decrease @ C.clockwise

C-6-16. SLIDING DRILL HEAD CONTROL
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9 : 1 Valve unit 4
DESCRIPTION CONDITION LEVER CONTROL
Retract ® Up
Drill head slide
Extend @ Down
/\ CAUTION

« Care should be taken to ensure that the drill head is properly centered with respect to the mast during
drilling operations.

* Never attempt to drill with the drill head in the far-right or far-left position.

C-6-17. MAIN WINCH CONTROL
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OPERATOR MANUALS

-~ WINCHE
& A - m:}g

Toggle switch

DESCRIPTION CONDITION LEVER CONTROL
Pay out @® Down
Main winch
Draw in ® Up
ON ®@ Up
Speed up
OFF @ Down
A WARNING

* As the capacity is max. 17tons, do not load total weight of over 17tons on the winch.

C-6-18. TOP CRANE CONTROL

63




SECTION C OPERATOR MANUALS

Valve unit 3
DESCRIPTION CONDITION LEVER CONTROL
Turn @® Down
Top crane turn
Return ® Up
Extend @ Down
Top crane tilt
Retract ® Up
Raising ® Down
Top crane extention
Lowering ® Up

C-6-19. WIRE LINE WINCH CONTROL
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Toggle switch

DESCRIPTION CONDITION LEVER CONTROL
Pay out @® Down
Wire line winch
Draw in ® Up
ON ®@ Up
Speed up
OFF @ Down

C-6-20. HYDRAULIC HOLDER CONTROL
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Ball valve

Valve unit 2
DESCRIPTION CONDITION LEVER CONTROL
Clamp @ Down
Holder (L)
Release @ Up
@ Horizontality
Clamp ® Down
Holder (R)
Release ® Up

C-6-21. HOLDER TURN CONTROL
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Valve unit 2
DESCRIPTION CONDITION LEVER CONTROL
Turn ® Down
Holder turn @ Horizontality
Return @ Up

C-6-22. LOW HOLDER CONTROL
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Valve unit 2

DESCRIPTION CONDITION LEVER CONTROL
Clamp @ Down
Low holder clamp @ Horizontality
Release @ Up

C-6-23. ROD WRENCH CONTROL

68




SECTION C OPERATOR MANUALS

Valve unit 4

DESCRIPTION CONDITION LEVER CONTROL

Extend @ Down

Rod wrench cylinder

Retract ® Up

C-6-24. FOOT CLAMP CONTROL

69




SECTION C OPERATOR MANUALS

Valve unit 3
DESCRIPTION CONDITION LEVER CONTROL
Clamp ® Down
Foot clamp @ Horizontality
Release ® Up

C-6-25. ROD HANDLER TURN/TILT/CLAMP
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Valve unit 3
DESCRIPTION CONDITION LEVER CONTROL
Trun @ Down
Rod handler turn
Return @ Up
Lowering ® Down
Rod handler tilt
Raising ® Up
Clamp ® Down
Rod handler clamp
Release ® Up

C-6-26. WATER INJECTION CONTROL
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Ball valve

Water Injection

Valve unit 9
DESCRIPTION CONDITION LEVER CONTROL
Run ® Down
Water injection @ Verticality
Stop ® Neutrality

C-6-27. WATER PUMP CONTROL
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5668686866

WIRE LINE ROD FEED WINCH ROD PANEL
(HI) SUPPORT TIMER (HI) (HI) SPARE TRAVEL CENTERING LAMP o “

Lo

Valve unit 7

Valve unit 4

Ball valve Valve unit 8

DESCRIPTION CONDITION LEVER CONTROL

Water pump Run © Up
(Toggle switch) Stop @ Neutrality

Water pump Run @ Down

(Valve unit 4) Stop @ Neutrality

Run @ Down
V\\//alter pu.:nsp ® Verticality
(Valve unit 8) Stop @ Neutrality

C-6-28. CUT-OFF CONTROL

73



SECTION C OPERATOR MANUALS

Valve unit 4
DESCRIPTION CONDITION LEVER CONTROL
Open ® Up
Cut-off
Close @ Down

C-6-29. OPERATION PANEL UP/DOWN CONTROL

74




SECTION C OPERATOR MANUALS

DESCRIPTION CONDITION LEVER CONTROL
Rising @ Down
Op panel up/down
Lowering ® Up

C-6-30. ROD SUPPORT CONTROL

75




SECTION C OPERATOR MANUALS

DESCRIPTION CONDITION LEVER CONTROL
ON @ Right
Rod support
OFF @ Left

C-6-31. ROD CENTERING
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DESCRIPTION CONDITION LEVER CONTROL
ON @ Right

Rod centering
OFF @ Left

C-6-32. PANEL LAMP
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& FLOATING SPARE STEP 1 STEP 2  SPARE SPARE L TRAVEL SPARE &

DESCRIPTION CONDITION LEVER CONTROL
ON ® Up
Panel lamp
OFF @ Down

C-6-33. LIGHT 1/2/3/4
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HO

TRAVEL

H1) LIGHT 1 LIGHT2 LIGHT3 LIGHT4 O

Left jack
DESCRIPTION CONDITION LEVER CONTROL
ON Up
Light 1/2/3/4
OFF Down
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C-7. PARKING INSTRUCTIONS

A WARNING
* Prior to beginning any operation procedure described in this chapter you must be aware of
the safety rules and information contained in Section B.
« If in doubt, read this section again; start work only when you have fully assimilated its contents.

C-7-1. BRIEF HALTS

At the end of a day's work (or shift) and during overnight halts, you must park the rig
in such a way that it does not constitute a hazard.

You must therfore take due precautions to avoid the risk of injury to persons approaching
the machine when it is not in use;

» Anchor the winch rope or arrange it so that it is not a hazard and is always easy to identify.

* Do not leave any element suspended from the winch rope or in such a way that it is free
to swing.

* Always release the pressure from the drilling fluid lines.

» Make sure that the ground on which the machines is resting is sufficiently firm;
if this is not the case, move the machine to safe ground.

* Position the mast vertically, resting on its base.
» Make sure that the exhaust pipe butterfly valve is closed.
* Fit the protective cover to the drilling control board.

* Alwasys disassemble the drilling string and never leave it in the hole.

A WARNING

« If you are performing vertical drilling it is not strictly forbidden to leave the drilling string in
the hole; if is necessary to do so, the decision must be taken on the basis of experience,
according to the type of technology used and the type of soil involved.

* However, in certain conditions there is the risk that the drilling string will remain stuck
in the hole, making it impossible to retrieve.

* In the event of landslips, a plug is formed which either prevents extraction altogether or at best,
permits retrieval only with hoist force values incompatible with the machine's characteristics.
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* It is forbidden to leave the drilling string in the hole when drilling in any position other than

the vertical, since in this case it would obviously be impossible to stand the mast vertically
on its support base.

* Always remove the lockout key from the control panel.

A DANGER

* When the machine is parked the lockout key must always be removed from the panel.
* Leaving the key in the panel would creats a serious potential risk; anyone could
start up the machine, carry out dangerous manoeuvres or tamper with the rig.

C-7-2. PARKING FOR LONG PERIODS/STORAGE

When the machine remains idle for long periods of time (weeks or months), in addition to
taking the same percautions as apply to short halts, you must also take the following steps;

* It is forbidden to leave the drilling string in the hole; it must be dismantled whatever
the circumstance.

+ Park the machine on a firm, dry surface (on asphalt or wooden planks). If possible store
the machine in a covered structure periodically and operate all the relevant parts.
(Hyd. motor, jack, articulated joints, reduction gears, etc.)

A WARNING

* Remember that peridoic maintenance must be carried out even when the machine remains idle
for long periods; specifically, you must change the fluids and replace all the parts subject to
aging.

* In all cases, special maintenance must be carried out and the mechanical; hydraulic and
electrical parts of the machine must be checked prior to putting the rig back into service.

» Also remember to observe the storage recommendation provided by the diesel engine
manufacture in the relevant operation and maintenance manual.
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SECTION D LUBRICATION AND MAINTENANCE

D-1. GENERAL

D-1-1. MAINTENACE DESCRIPTION

For long-term use of the machine under good conditions, perform the inspection and maintenance
procedures properly and safely as recommended in this manual.

The inspection and maintenance items are divided according to the machine's total operating
time. Refer to the hour meter to determine when it is time to perform inspection and maintenance.
Items for which it is not possible to determine the inspection and maintenance interval are
included under "When required".

When operating the machine in extremely harsh environments (with high levels or high tempera-
tures), Inspection and maintenance should be performed earlier than the times indicated on the
maintenace chart.

¢ IMPORTANT

* Failure to observe the maintenance schedule automatically annuls the HANJIN D&B guarantee.
HANJIN D&B disclaims all liability for any damage that may ensure.

* Before maintenance work, always checked turning off the main switch.

¢ IMPORTANT

* Preventative maintenance is very important. It includes lubrication, checks and adjustments
which the operator can perform. Scheduled services are to be performed by HANJIN D&B
Product Support.

* Most of these service measures are simple to carry out and do not need any detailed explanation.
The instructions which require specific procedures are detailed in maintenance guide of this manual.

A WARNING

Prior to beginning any operation or procedure described in this chapter you must be aware of the
safety rules and information contained in Section B. If in doubt, read this section again; start work
only when you have fully assimilated its contents.

D-1-2. CAUTIONS ON MAINTENANCE

Do not perform inspection and maintenance procedures not prescribed in this manual.
Inspection and maintenance procedures not prescribed in this manual consult your dealer.

ALWAYS KEEP THE MACHINE CLEAN

+ Always keep the machine clean, and wash it before performing inspection and maintenance.

* When washing the machine with water, stop the engine and cover the electrical system with
plastic to protect it from water. Exposing the electrical system to water is dangerous and could
result in shortcircuits or malfunction. Do not wash the battery, sensors, connectors or the
inside of the cabin with water or steam.
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FUEL, LUBRICANT AND GREASE

* For fuels, lubricant and grease, follow the instructions on the "Fuel and Lubricant Chart".
 Use pure fuels, lubricants and greases which do not contain water, and be careful to keep dirt

out when changing or replenishing fuel, lubricant or grease.
« Store fuels, lubricants and greases in the prescribed places and in such a way that no water or

dirt can get in them.

CAUTIONS ON FUELING

« If the port includes a strainer, do not remove the strainer when fueling.
« After fueling, be sure to securely tighten the cap, etc.
* Do not add more than the prescribed amount of fuel.

DO NOT CLEAN PARTS WITH FUEL

* Do not use fuel to clean parts. Use a noncombustible cleaning agent.

KEEP DIRT OUT

* When mounting and removing parts, do so in a place where there is no dust, clean the working
area and the part, and keep dirt out.

CLEAN MOUNTING SURFACES

* When mounting and removing parts, be sure that the surfaces of contact of the parts are clean.
If the sealing grooves of the surface of contact are damaged, consult your dealer.

SEALS AND SPLIT PINS

* Replace removed seals and split pins with new ones.
* When mounting, be careful not to damage or twist the seal.

SEALING TAPE

Sealing tape

Leave 1 or 2 threads free —H=

» When wrapping sealing tape around plugs, etc., remove any old sealing tape from the threades

and clean the threads.
» Wrap the sealing tape tight, leaving 1 or 2 threads at the tip free.
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DISPOSING OF WASTES

* Collect spent fluids from the machine in containers. Disposing of wastes irresponsibly damages
the environment.

* Dispose of oil, fuel, cooling water, coolant, filters, batteries and other harmful substances as
prescribed by law.

CHECK AFTER MAINTENANCE

» Gradually increase the engine speed from a low idle to maximum speed and check that there is
no oil or water leaking from serviced parts.
» Operate all the operating levers and check that the machine is operating properly.

CAUTIONS ON HANDLING OF BATTERY CABLES

* Disconnect the battery cables (+,-) before working on the electrical system or doing any welding.
Remove the negative (-) battery cable first. When reconnecting the battery, connect the negative
(-) battery cable last.

* Do not disconnect the battery cables while the engine is running. Doing so could damage the
electronic circuitry of the alternator and other parts.
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D-2. SERVICE DATA

D-2-1. FUEL AND LUBRICANT CHART

Use different fuels, lubricants and greases according to the temperature, referring to the chart below.

» Change the lubricant earlier than as shown in the table if it is extrememly dirty or its performance
has deteriorated severely.
* Whenever possible, use the same brand of lubricant as before. If changing with a different brand,
replace the entire quantity - do not mix different brands.

’ Type ’ .30

-20

Type by temperature

10 0 10 20 30 40T

Replacement
intervel

Capacity
)

Engine oil pan Diesel engine oil, After first 50 hrs.
API Cl-4 S S 2 Every 250 hrs.
Lo 124 - 154
SAE 10W-30 .
1 1 1 | 1 (oil pan)
SAE 15W-40
] ] l l ]
Hydraulic oil tank Antiwear ' : ! ! Every 1000 hrs.
¥ " ISO VG32 y
hydraulic oil | | |
ISO VG46 Appr. 2504
1 1 1
| ISO VG68
| | 1 1
Fuel tank Diesel fuel Use a clean, Quality fuel for good performance and optimum engine
life.
» To prevent fuel flow problemin cold w eather, use diesel fuel w ith
a pour point of at least -12°C below the low est expected ambient Appr. 550¢
temperature.
* Minimum cetane number is 45. Low temperature or high altitude
operation amy require the use of fuel with a higher cetane number.
Engine cooling Coolant (water* ' y g | ' ' Every 1000 hrs. |Supply up to

system

+ coolant**)

50% coolant mixture
1 I I 1

30% coolant mixture
1 1 1 1 1

the upper limit.

Drill head gear box Diesel engine oil,|SAE 5W-20 (-SO:C ~ 20:C) After first 50 hrs. |Supply up to
API Cl-4 SAE 10W-30 (-20C ~407C) Every 250 hrs. the center of

Engine gearbox (option) SAE 15W-40 (-15°C ~507C) the gauge.

Travel reduction gear |Gear oil, SAE 90 After first 50 hrs. |Supply up tothe
API GL-4 Every 1000 hrs. [specified oil level.

winch reduction gear

Screw compressor Compressor oil, |ISO VG 46 Every 1000 hrs.  |Supply uptothe

(option)

Non-detergent

Piston compressor
(option)

center of the gauge.

After first 50 hrs.
Every 1000 hrs.

Supply up to the
center of the gauge.

FMC water pump
(option)

Diesel engine oil,
APICI-4

Water injection pump
(option)

SAE 05W-20 (-30C ~20C)
SAE 10W-30 (-20C ~40C)
SAE 15W-40 (-15C ~50C)

After first 50 hrs.
Every 1000 hrs.

Supply up to the
specified oil level.

After first 50 hrs.

Every 1000 hrs.

Supply up to the
center of the gauge.

HANJIN mud pump &
Water injection pump
(option)

Multipurpose
(Extreme),
NLGI No.2

Working equipment

Sliding surface

Multipurpose
(Extreme),

Wire rope

NLGI No.1

Refer to
"LUBRICATION
SCHEDULE"

As required

* For water, use tap water (soft). Do not use well or river water.
** When the ambient temperature drops below 0°C, add coolant (antifreeze). Follow the coolant
manufacturer's instructions to determin the mixture ratio.
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D-2-2. EXPENDABLES

Replace expendables such as filters and elements periodically, referring to the table below.

Item Part name Re!)lacement Part No.
intervel
Hydraulic oil return filter |Element After first 50 hrs.
Every 250 hrs. HYUNDAI 26300-7H000
Hydraulic oil drain filter [Cartridge After first 50 hrs.
Every 250 hrs. PARKER 925023 25C
Water separator filter Cartridge Every 500 hrs.
HYUNDAI 31945-7L002
Engine oil filter Cartridge After first 50 hrs.
Every 250 hrs. DOOSAN 400508-00093
Fuel filter Cartridge Every 500 hrs.
DOOSAN 65.12503-5018A
Air cleaner Element Every 500 hrs.
HYUNDAI 28130-7H500
Drill head gear box oil filter |Cartridge After first 50 hrs.

Every 250 hrs.

PARKER 925023 25C
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D-2-3. TIGHTENING TORQUES

NUTS AND BOLTS (FOR ISO STRENGTH CATEGORY 10.9)

Tighten nuts and bolts at the torques shown on the table below, unless otherwise specified in the text.
* When replacing nuts and bolts, replace them with nuts and bolts of the same size and standards.

« Tighten nuts and bolts alternately (top, bottom, left then right) or in 2 or 3 times so that they are
tightened uniformly.

o
3 6
o @ (b)
2
Head width)  g;.¢ (a) X Pitch : _

Thread (b) General connection points

10 M6 X 1.0 9.8+0.5 72+04

13 M8 X 1.25 226+1.1 16.6 £ 0.8

17 M10 X 1.5 471124 347 1.7

19 M12 X 1.75 83.4+41 61.5+3.0

22 M14 X 2.0 1344 £ 6.7 99.1+49
Coarse 24 M16 X 2.0 207.9+104 1563.3+7.7

27 M18 X 2.5 288.1+14.4 21251+ 10.6

30 M20 X 2.5 410.9 £ 20.5 303.1£15.1

32 M22 X 2.5 556.1 £ 27.8 410.2 £ 20.5

36 M24 X 3.0 706.9 £ 35.3 521.4 £ 26

41 M27 X 3.0 1033.8 £ 51.7 762.5 + 38.1

46 M30 X 3.5 1403.7 £ 70.2 1035.3 £ 51.8

13 M8 X 1.0 245+1.2 18.1+£0.9

17 M10 X 1.25 5025 36.9+1.8

19 M12 X 1.25 87.3+4.3 644 %32

22 M14 X 1.5 135.3+6.8 99.8+5.0

24 M16 X 1.5 220.6 £ 11 162.7 £ 8.1

Fine 27 M18 X 1.5 324.3+£16.2 239.2+11.9

30 M20 X 1.5 4521 £ 22.6 3334 +16.6

32 M22 X 1.5 611+ 30.6 450.6 £ 22.6

36 M24 X 2.0 768.5+ 384 566.8 + 28.3

41 M27 X 2.0 1116.9 £ 55.8 823.8+41.2

46 M30 X 2.0 1553.7x77.7 11459 £ 57.3
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D-3. IMPORTANT PARTS

For safe use, the machine must be serviced periodically. To increase safety, periodically replace
the parts listed in the following table of important parts.
Serious injury or a fire could result if they deteriorate or are damaged.

Table of important parts

Important parts to be replaced periodically Replacement interval

Fuel hoses
Packing in fuel filler cap
Hydraulic hoses (Pump - delivery)
Hydraulic hoses (Pump - suction)
Machines | Hydraulic hoses (Drill head rotation motor)
body Hydraulic hoses (Wire rope winch motor)
Hydraulic hoses (Travel motor)
Hydraulic hoses (Rod handler (option) slew motor)
Hydraulic Hydraulic hoses (Mast tilting cylinder lines)
system Hydraulic hoses (Main mast sliding cylinder lines)
(
(
(
(
(
(

Fuel system

Every 2 years

Hydraulic hoses (Clamp unit clylinder lines)
Working | Hydraulic hoses (Rod wrench cylinder lines)

equipment | Hydraulic hoses (Rod rack (option) cylinder lines)

Hydraulic hoses (Jack cylinder lines)

Hydraulic hoses (Pilot valve)

Hydraulic hoses (Auxiliary lines)

Every 3 years

Above important parts are vulnerable to aging and wear or deterioration and it is difficult to determine
the degree to which they have deteriorated on the occasion of periodic service. To maintain their
proper function at all times, therefore, replace them with new ones after using them for a specific
period of time even if no abnormality is found with the parts. If you find abnormalities in these parts
before their scheduled replacement time is reached, repair or replace them immediately. If a hose
clamp is deformed or cracked, replace it immediately. When replacing the important parts, please
contact your dealer.

Also check the hydraulic hoses other than the above important parts. If any abnormality is found
in them, retighten them or replace them immediately.
When replacing the hydraulic hoses, replace the O-rings and seals at the same time.

Check the fuel and hydraulic hoses according to the periodic schedule described below.
Refer to "Maintenance".

Type of inspection | Inspection item

Daily inspection Leakages from joints, hydraulic or fuel hoses.

Leakages from joints, hydraulic or fuel hoses.

Monthly inspection Damaged hydraulic or fuel hoses (cracks, wear and tear).

Leakages from joints, hydraulic or fuel hoses.
Annual inspection Deteriorated, twisted, damaged hydraulic or fuel hoses (cracks, wear
and tear) or hoses in contact with other parts of the machine.

93



SECTION D LUBRICATION AND MAINTENANCE

D-4. SCHEDULE
D-4-1. MAINTENANCE SCHEDULE

MAINTENANCE INTERVAL

EVERY 50 |EVERY 150 | EVERY 250 | EVERY 500 |[EVERY 1000 WHEN
REQUIRED
Engine oil Change ©) O
Engine oil level Check O
Engine oil filter Replace ©) O
Fuel filter Replace O
Oil and w ater separator filter Replace O
Water separator Drain O
Fuel tank Drain O
Engine air cleaner filter Replace O
Fan belt tension & w ear Check O
Battery Check O
Radiator core Flush O
Coolant(Anti-freeze) Change O
Hydraulic oil level Check O
Hydraulic oil Change O
Hydraulic oil suction filter Clean O
Hydraulic oil return filter Replace ©) O
Hydraulic oil drain filter Replace @) O
Drill head gear box oil level Check O
Drill head gear box oil Change ©) O
Drill head gear box oil filter Replace ©) O
Drill head cam follow er play Check O If applicable
Feed chain tension Check O
Engine gear box oil level Check O If applicable
Engine gear box oil Change ©) O If applicable
Comp. oil level Check O If applicable
Screw comp. oil Change O If applicable
Piston comp. oil Change @) O If applicable
Comp. oil separate tank filter Replace @) O If applicable
Comp. oil return filter Replace @) O If applicable
Comp. air end filter Replace @) O If applicable
Comp. air cleaner filter Replace O If applicable
Tramming reduction gear oil Change ©) O
Clamp unit Clean O
Sw ivel rotation Check O
Mud pump(Hanijin) leaks Check O If applicable
Mud pump(FMC) oil level Check O If applicable
Mud pump(FMC) oil Change @) O If applicable
Water injection oil level Check O If applicable
Water injection oil Change ©) O If applicable
Craw ler tracks damage & w ear Check O
Craw ler tracks tension Check O
Craw ler tracks bolts tightening Check O
Feed assembly bolts tightening Check O
Work table bolts tightening Check O
Wire rope lubrication & damage Check O
Overw inding proof device Check O If applicable

* The items marked © must be done after the first 50 hours of operation.
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D-4-2. LUBRACATION SCHEDULE

LUBRICATION INTERVAL

EVERY 50 HOURS EVERY 150
HOURS
Spindle head Lubricate grease fittings O If applicable|
Swivel Lubricate grease fittings @) If applicable|
Clamp unit Lubricate grease fittings @)
Main winch Lubricate grease fittings O
Wire line winch Lubricate grease fittings O If applicable|
Rod rack Lubricate grease fittings O If applicable|
Drill head cam follow er Lubricate grease fittings @) If applicable|
Dri(llvf;::i\:asllriii)nvgeii:;ce Clean & lubricate with grease @)
Dril (T:f?ii::rtjlgtsi;r:;ace Clean & lubricate with grease O If applicable
Main mast sliding surface Clean & lubricate with grease @)
Mast tilting Lubricate grease fittings @)
Craw ler tracks Clean & lubricate with grease O If applicable
Mast head Lubricate grease fittings @)
Trolley inside the mast Lubricate grease fittings O
Mast upper roller Lubricate grease fittings O
Mast low er roller Lubricate grease fittings @)
Feed chain Clean & lubricate with grease O
Wire ropes Clean & lubricate w ith grease Supplement the grease w hen required.
Water injection plunger lubricate w ith grease T”mth‘;ﬁ;ﬁ;:}:ﬂ‘ﬁgg“:;:;tgf;tg‘:::; - ;':;rfef'r:t?f:faday‘ I applicable

@ IMPORTANT

* If the grease nipples be blocked or damaged in any way, they must be replaced.




SECTION D LUBRICATION AND MAINTENANCE

D-5. MAINTENANCE GUIDE

D-5-1. ENGINE OIL

CHECKING ENGINE OIL LEVEL

© IMPORTANT

* When using oil of a different brand or viscosity from the previous one, remove all of the old oil.
Never mix two different types of oil.

* Do not start the engine if the amount of oil is insufficient.

A WARNING

To avoid serious injury :

* Do not mix gasoline or alcohol with diesel fuel. This mixture may damage the engine and
can cause an explosion.

« Stop the engine while refuel-ing to avoid fire or explosion. Avoid open flames and sparks while
refueling.

1. Park the machine on a flat surface.

2. Check the engine oil before starting the engine or wait 5 minutes or more after the engine has
stopped.

3. To check the oil level, draw out the dipstick, wipe it clean, replace it, and draw it out again.
Check to see that the oil level is between the two notches. If the level is too low, add new oil
to theprescribed level at the oil inlet.

4. Always drain the oil completely when changing. Never mix different oils or engine damage
may result.

CHANGING ENGINE OIL

1. Change the oil after the first 50 hours of operation
2. Remove the drain plug from the oil pan and allow all of the oil to drain. Draining the oil will be
easier when the engine is slightly warm.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

3. Ensure that the oil level on the dipstick is at the upper mark.
4. Change the oil after every 250 hours of operation thereafter.

REPLACING THE OIL FILTER
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. Replace oil filter with at least every other oil change.

. Remove the filter using a filter wrench.

. Apply a thin layer of clean oil to the gasket on the new filter.

. Screw the new filter on. Hand-tighten only. If the gasket contacts with the sealed place, fasten
it with hands. If you fasten it with wrenches, the fastening force may be greater than necessary.

5. The level of engine oil is lowered when replacing cartridges. So, check whether any oil leakage

is in sealed places when operating the engine for a while, and then check the oil level.

If necessary, replenish oil.

A WO DN =

D-5-2. FUEL

Use diesel fuel (Above cetane number 45)

A WARNING

To avoid serious injury :

» Do not mix gasoline or alcohol with diesel fuel. This mixture may damage the engine and
can cause an explosion.

« Stop the engine while refuel-ing to avoid fire or explosion. Avoid open flames and sparks while
refueling.

FUEL LEVEL CHECK AND REFUELING

A WARNING

* Do not smoke or permit open flames while fueling or near fueling operations.
« Stop the engine in a well-ventilated place when adding fuel.

* Clean up spilled fuel immediately.

* Do not fill the fuel tank to capacity. Allow room for expansion.

* Tighten the fuel tank cap securely.

1. Check the fuel level using the sight glass.

2. If the level is low, add fuel from the fuel cap while watching the sight glass.

3. Use diesel fuel only. Other fuels and fuel mixtures will degrade performance and may damage
the engine. Use the correct grade of diesel fuel for the ambient temperature.

© IMPORTANT
* Always use clean fuel. Use a strainer if necessary.

* Do not let the fuel tank run empty.
* Clean up fuel spills promptly and properly to eliminate a fire hazard.

REPLACING THE FUEL FILTER
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A WARNING
» Do not smoke or permit open flames while handling fuel or working on the fuel system.
» Stop the engine in a well-ventilated place and allow it to cool down before performing maintenance.

« Clean up spilled fuel immediately.

1. Using a filter wrench, turn the filter counterclockwise and remove it.
2. Clean the surface of installation of the filter stand.

3. Apply a thin layer of oil to the packing of the new filter.

4. Install the new filter by hand.

5. Tighten 3/4 more turn after the filter packing comes in contact with the surface of installation.

@ IMPORTANT

* Replacing the fuel filter periodically will significantly reduce injection pump and fuel injector wear.

REPLACING THE WATER SEPARATOR FILTER

A WARNING

* Do not smoke or permit open flames while handling fuel or working on the fuel system.

« Stop the engine in a well-ventilated place and allow it to cool down before performing maintenance.
* Clean up spilled fuel immediately.

1. Open the drain plug to empty the fuel into the filter.

2. Remove the filter and water drain plug.

3. After replacing filter, loosen air plug and depress the priming pump until air is completely evacuated.
4. Tighten air plug securely.

5. Start the engine and inspect for fuel leakage.

DRAINING WATER
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A WARNING

* Do not smoke or permit open flames while handling fuel or working on the fuel system.
» Stop the engine in a well-ventilated place and allow it to cool down before performing maintenance.
* Clean up spilled fuel immediately.

WATER SEPARATOR

1. Place a pan under the drain plug.

2. Loosen the drain plug.

3. Depress the priming pump about 7-8 times until the water is drained from the filter.
4. Tighten the drain plug securely.

5. Depress the priming pump several additional times to check that no fuel leaks out of
the water separator.

6. Start the engine and, once again, inspect for fuel leakage.

THE FUEL TANK

Do this before operating the machine.
1. Remove the fuel cap.
2. Place a pan under the drain plug.

3. Loosen the drain plug and drain the water and sediment from the bottom of the tank.

Drain plug

4. tighten the drain plug.
5. While watching the sight glass, add fuel.

6. Tighten the fuel cap and lock it with the key.

D-5-3. REPLACING THE AIR CLEANER
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A WARNING

« Stop the engine and allow the machine to cool down before performing maintenance.
- The engine, muffler, radiator and many other parts of the machine are hot directly after the engine is
stopped. Touching these parts will cause burns.

© IMPORTANT
* Do not use an element if its flutes, gaskets or seals are damaged.

1. Remove the air cleaner cover from the air cleaner housing

2. Clean the inside of the air cleaner cover.

3. Remove the element.

4. Cover the intake hole at the back of the body with cloth or tape to prevent dirt from getting in.
5. Clean the inside of the body.

6. Remove the cloth or tape applied in step 4.

7. Install the new element.

8. Install the air cleaner cover securely.

9. Press the button on the dust indicator to push the red signal back in. (if equipped)

D-5-4. FAN BELT
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A WARNING
+ Stop the engine and allow the machine to cool down before performing inspection and
maintenance.
- The engine, muffler, radiator, hydraulic lines, sliding parts and many other parts of the machine
are hot directly after the engine is stopped. Touching these parts will cause burns.
* Low belt tension can result in engine overheating and insufficient battery charging.

INSPECTING THE FAN BELT

QBN( 1. Fan pulley
2. Alternator

% * 3. Fan belt

1. Press at the center of the fan pulley and alternator pulley and check the tension (about 98N or
22Ibs). Proper slack (A) : 10 to 15mm

2. Inspect the fan belt and replace it if :

« there are cuts or cracks.

« the belt is worn and touches the bottom of the V groove in the pulley.
« the belt stretches and cannot be adjusted.

ADJUSTING THE FAN BELT

1. Adjustment bolt
2. Locking bolt

3. Lever

4. Alternator

1. Loosen the adjustment bolt and locking bolt.
2. Using a lever, move the alternator and adjust the slack.
3. Tighten the adjustment bolt and locking bolt.

D-5-5. BATTERY
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CHECKING THE ELECTROLYTE LEVEL

The batteries installed do not require maintenance.
Nevertheless, it is advisable to check their efficiency periodically.

1. Keep the battery fully charged to avoid downtime.
2. Check the electrolyte level according to the maintenance schedule. Add distilled water

when the level is low. Do not overfill. Flush any spillage with clean water to prevent injury or
equipment damage.

D-5-6. FINS (RADIATOR, OIL COOLER AND INTERCOOLER)

FLUSHING THE FINS

Flush the fins with fresh water to remove external dirt and debris. Cleaning should only be done
when the system is cold.

@ IMPORTANT

» Use water only to clean the radiator core. Never use tools or any other hard object that will
damage fins and tubes. Leaks or degraded performance will likely occur.
* When using water, cover the electrical system to prevent water from getting in.

D-5-7. COOLANT (ANTI-FREEZE)
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CHANGING COOLANT

1. To discharge coolants, always open plugs for discharge that are located on the side of the
crank case and lower part of radiator, and open the radiator cap, too.

You cannot discharge coolant fully when the cap is closed.

(To discharge coolant from reservoir tank, separate the overflow pipe from the radiator cap.)
2. Replace coolant every 1000 hrs. New coolant should always be used when replacing coolant.
3. A radiator cap that is loose or has a damaged seal will result in coolant loss and may cause

overheating.

4. Coolant (Radiator cleaner and anti-freeze.)

Season Coolant
Summer Pure water and radiator cleaner
Winter or all season Pure water and anti-freeze
(When temperature drops below 0°C(32°F)) (Refer to "ANTI-FREEZE")

ANTI-FREEZE

Freezing temperatures can quickly and severely damage the engine if the cooling system is
unprotected. Use antifreeze when temperatures fall below 0°C(32°F).

1. Only use permanent anti-freeze in this engine.
2. Completely drain and flush the cooling system with clean water before adding andi-freeze.
3. Mix the proper amounts of anti-freeze and pure water in accordance with "D-2-1"
based on the expected ambient temperature.
4. Mix the anti-freeze and water before pouring it in the cooling system.

© IMPORTANT
* The coolant mixture should not exceed 50% anti-freeze by volume.

Freezing point
Anti-freeze (Vol%) Lk

[ °F
30 -10 14
50 -30 -22

| NOTE

* This data is the industry standard for a typical ethylene glycol based antifreeze. These volumes
of anti-freeze, when mixed with pure water, will reduce the freezing point of the coolant mixture
as shown.

* When adding coolant during daily service, use only water or anti-freeze mixed with water to
ensure that the mix ratio stays at or below 50% anti-freeze.

» Keep unused anti-freeze in a clean, tightly sealed container.

* Do not use radiator cleaning agents when anti-freeze has been added to the cooling water.
(Anti-freeze contains an anti-corrosive agent, which will react with the radiator cleaning agent
forming sludge which will affect the engine parts.)

D-5-8. HYDRAULIC OIL
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INSPECTING THE HYDRAULIC OIL LEVEL AND REPLENISHING

A WARNING

+ Oil may spurt out if caps or filters are removed or pipes disconnected before releasing the
pressure in the hydraulic system.
- Gradually loosen the vent plug to relieve tank pressure.

INSPECTION

The oil level changes according to the oil temperature.

Check the hydraulic oil level daily.

To do this set the machine in its work configuration on level ground. Specifically :

1. The boom must be parallel with the machine's longitudinal axis and set at angle of
approximately 45° to the ground. (If the boom is equipped)

2. The mast must be vertical with its support foot resting on the ground.

3. The rotary must be in its lowest position on the mast, close to the clamp unit.

In this configuration the tank contains the maximum quantity of hydraulic oil and the oil level
must be in the middle of the oil level indicator @.

Oil level indicator

If it is not possible to set the machine in this configuration because of the job being
performed, check that the oil level does not fall below oil level indicator @.

REPLENISHING
1. Slowly turn the vent plug to release the internal pressure, then remove.
2. Add hydraulic oil up to the middle of the oil level indicator .

REPLACING THE HYDRAULIC OIL AND CLEANING THE SUCTION STRAINER
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A WARNING

« Stop the engine and allow the machine to cool down before performing maintenance.

- The engine, hydraulic lines and many other parts of the machine are hot directly after the engine
is stopped. Touching these parts will cause burns.

- The hydraulic fluid is also hot and under high pressure. Be careful when loosening caps and plugs.
Working on the machine under these conditions could result in burns or injuries due to the hot oil
spurting out.

+ Oil may spurt out if caps or filters are removed or pipes disconnected before releasing the pressure
in the hydraulic system.

- Gradually loosen the vent plug to relieve tank pressure.

- When removing plugs or screws or disconnecting hoses, stand to the side and loosen slowly to
gradually release the internal pressure before removing.

1. Set the machine to the hydraulic oil level inspection posture.
Refer to D-5-8 " INSPECTING THE HYDRAULIC OIL LEVEL AND REPLENISHING"

1. Air breather
2. Filter cover

3. Hose & clip
4. flange

2. Slowly turn the air breather to relieve tank pressure, then remove.
3. Remove the bolts from the filter cover.

4. Remove the return filter.

5. Place a pan for catching the spent oil under the drain plug.

6. Loosen the drain plug and drain the hydraulic oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.
7. Loosen the hose clip.
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8. Remove the bolt, then remove the flange.

9. Remove the suction strainer and clean it

10. Clean the inside of the hydraulic tank.

11. Install the new return filter and suction strainer.

12. Install the filter cover.

13. Install the flange and connect the hose.

14. Tighten the drain plug.

15. Insert hydraulic oil through the hole in the air breather, adding hydraulic oil up to
the middle of the oil level indicator (.

REPLACING THE HYDRAULIC OIL RETURN FILTER

A WARNING

« Stop the engine and allow the machine to cool down before performing maintenance.

- The engine, hydraulic lines and many other parts of the machine are hot directly after the engine
is stopped. Touching these parts will cause burns.

- The hydraulic fluid is also hot and under high pressure. Be careful when loosening caps and plugs.
Working on the machine under these conditions could result in burns or injuries due to the hot oil
spurting out.

+ Oil may spurt out if caps or filters are removed or pipes disconnected before releasing the pressure
in the hydraulic system.

- Gradually loosen the vent plug to relieve tank pressure.

- When removing plugs or screws or disconnecting hoses, stand to the side and loosen slowly to
gradually release the internal pressure before removing.

1. Slowly turn the vent plug to relieve tank pressure, then remove.
2. Remove the bolts from the filter cover, then remove the filter cover.
3. Remove the return filter.
4. Install the new return filter.
5. Install the filter cover.
6. Inspect the level with the oil level indicator, and replenish if the level is low.
Refer to D-5-8 "INSPECTING THE HYDRAULIC OIL LEVEL AND REPLENISHING"

REPLACING THE OIL DRAIN FILTER
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A WARNING

« Stop the engine and allow the machine to cool down before performing maintenance.

- The engine, hydraulic lines and many other parts of the machine are hot directly after the engine
is stopped. Touching these parts will cause burns.

- The hydraulic fluid is also hot and under high pressure. Be careful when loosening caps and plugs.
Working on the machine under these conditions could result in burns or injuries due to the hot oil
spurting out.

+ Oil may spurt out if caps or filters are removed or pipes disconnected before releasing the pressure
in the hydraulic system.

- Gradually loosen the vent plug to relieve tank pressure.

- When removing plugs or screws or disconnecting hoses, stand to the side and loosen slowly to
gradually release the internal pressure before removing.

o 1. Hydraulic oil drain filter

1. Using a filter wrench, turn the filter counterclockwise and remove it.

2. Clean the surface of installation of the filter stand.

3. Apply a thin layer of oil to the packing of the new filter.

4. Install the new filter by hand.

5. Tighten 3/4 more turn after the filter packing comes in contact with the surface of installation.

D-5-9. ROTARY OIL
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INSPECTING THE ROTARY OIL LEVEL

To check the oil level in the rotary the machine must be set on level ground, the mast must
be vertical and the rotary must be in its most accessible position, close to the clamp unit.

1. RC drilling
2. Diamond drilling

Check the oil level, preferably when it is warm, through the oil level indicator
If necessary, Add oil up to middle of the sight glass through the filler cap.

A WARNING

» When topping up, do not exceed the maximum level.

REPLACING THE ROTARY OIL

A WARNING

+ Stop the engine and allow the machine to cool down before performing maintenance.

Drain plug

Filler cap

1. Oil should be changed when hot to prevent build up of sludge deposits.
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2. To change the oil in the rotary the machine must be set on level ground, the mast must be
vertical and rotary must be in its most accessible position, close to the clamp unit.

3. Place a pan for catching the spent oil under drain plug.

4. To facilitate oil drainage, unscrew the filler cap.

5. Remove drain plug and drain the oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

6. Wrap new sealing tape around the plugs.

7. Tighten drain plug.

8. Supply oil up to middle of the sight glass through the filler cap.
(The rotary contains approximately 4 litres of oil.)

9. Tighten filler cap.

A WARNING

* Do not fill beyond the maximum level.

» Ensure maximum cleanliness during the operations described above so as to prevent dirt and
impurities from getting into the rotary.

REPLACING THE ROTARY OIL FILTER

A WARNING
« Stop the engine and allow machine to cool down before performing maintenance.

1. Rotary oil filter

1. Using a filter wrench, turn the filter counterclockwise and remove it.

2. Clean the surface of installation of the filter stand.

3. Apply a thin layer of oil to the packing of the new filter.

4. Install the new filter by hand.

5. Tighten 3/4 more turn after the filter packing comes in contact with the surface of installation.

INSPECTING THE ROTARY CRADLE GUIDE ROLLER PLAY
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There play between the rollers and guides of the rotary cradle must not be excessive.
A quick way to evaluate play is to check that the rotary is perfectly centred on the clamp
unit. This check can be performed by applying a rod section and verifying any deviation
against the clamp jaws.

In the case of deviation, establish the cause as follows:
1. Loosen the bearing support nuts.

2. Remove the supports and check the state of the bearings(by rolling them) and the pins.
3. Replace any damaged parts.

D-5-10. INSPECTING THE FEED CHAIN TENSION

A quick way to check for excessive slack in the rotary cradle chains is to observe the rope
when fast rotary cradle advance is operated. The chains must not knock against the mast
structure.

Lower tension adjuster Upper tension adjuster

A more thorough check must be conducted as follows.

With the mast vertical double check the tensioning, once with the rotary in its high

position and once in its low position. In both cases the maximum deflection must not exceed
20 mm. If it does, re-tension the chains by adjusting the tensioner nut.

D-5-11. 2/3/4 CYLINDERS COMPRESSOR (OPTION)
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INSPECTING THE COMPRESSOR OIL LEVEL

1. To check the oil level in the compressor the machine must be set on level ground.
2. Check the oil level, preferably when it is warm, through the oil level indicator.
If necessary, Add oil up to middle of the oil level indicator through the filler cap.

|l NOTE
+ Do not over-fill, oil will run out of oil fill petcock when too full.

REPLACING THE COMPRESSOR OIL

A WARNING
+ Stop the engine and allow the machine to cool down before performing maintenance.

1. Air cleaner filter
2. Drain cock

3. Oil level indicator
4. Filler cap

1. Oil should be changed when slightly warm to prevent build up of sludge deposits.
2. To change the oil in the compressor the machine must be set on level ground.
3. Place a pan for catching the spent oil under drain plug.

4. To facilitate oil drainage, unscrew the filler cap.

5. Connect the hose of a suitable size to drain cock.

6. Remove drain cock and drain the oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

7. Close the drain cock when the oil is completely drained.
8. Supply oil through the filler cap.
9. Tighten filler cap.

D-5-12. REPLACING THE TRAMMING REDUCTION GEAR OIL
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A WARNING

+ Stop the engine and allow the machine to cool down before performing maintenance.

- The tramming reduction gear are hot directly after the engine is stopped. Touching them will
cause burns.

- The gear oil is also hot and under high pressure. Be careful when loosening plugs. Working
on the machine under these conditions could result in burns or injuries.

* The pressure in the tramming reduction gear case may cause oil or the plug to fly out. Loosen
the plug slowly to release the pressure.

1. Filler plug
2. Level plug
3. Drain plug

1. Qil should be changed when slightly warm to prevent build up of sludge deposits.
2. Set the tramming reduction gear so that drain plug is at the very bottom.

3. Place a pan for catching the spent oil under drain plug.

4. Remove filler plug, level plug and drain plug.

5. Drain the oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

6. Insure that the plugs are cleaned to remove debris.
7. Wrap new sealing tape around the plugs.
8. Tighten drain plug.

9. Supply oil through the hole for filler plug until oil flows out of the hole for level plug.
10. Tighten filler plug and level plug.

D-5-13. CLEANING THE CLAMP UNIT
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Remove accumulated dirt and grease using compressed air or pressurized water.

D-5-14. INSPECTING THE SWIVEL ROTATION

Check that the swivel connecting the main rope to the drilling rods rotates without
excessive force.

Proceed as follows:
1. Rotate the swivel manually. If manual rotation is possible, the swivel is in good condition.

2. In any case grease the swivel's bearings through the grease nipple.

D-5-15. HANJIN WATER PUMP (OPTION)

The spare parts of mud pump are needed regular maintenance and changed the wearing parts.
» Shaft : Lubricate with grease.(Automatic grease lubricator)
» Each seal : changing each 3~6 months.

» Everyday check the water leaks.
* In order to prevent from freeze in winter, please open drain valve & drain inside water.

D-5-16. FMC WATER PUMP (OPTION)
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INSPECTING THE WATER PUMP (FMC) OIL LEVEL
1. To check the oil level in the water pump(FMC) the machine must be set on level ground.

2. Check oil level in crankcase by opening the petcock on the end of the pump.
(with pump stopped, oil level with petcock opening indicates proper oil level.)

|l NOTE
+ Do not over-fill, oil will run out of oil fill petcock when too full.
REPLACING THE MUD PUMP (FMC) OIL

A WARNING
+ Stop the engine and allow the machine to cool down before performing maintenance.

1. Filler cap
2. Petcock
3. Drain plug

1. Oil should be changed when slightly warm to prevent build up of sludge deposits.

2. To change the oil in the water pump(FMC) the machine must be set on level ground.
3. Place a pan for catching the spent oil under drain plug.

4. To facilitate oil drainage, unscrew the filler cap.

5. Remove drain plug and drain the oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

6. Insure that the drain plugs are cleaned to remove debris.
7. Wrap new sealing tape around the plugs.

8. Tighten drain plug.

9. Supply oil through the filler cap.

10. Tighten filler cap.

D-5-17. WATER INJECTION (OPTION)
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INSPECTING THE WATER INJECTION OIL LEVEL

1. To check the oil level in the water injection the machine must be set on level ground.
2. Check the oil level, preferably when it is warm, through the oil level indicator.
If necessary, Add oil up to middle of the oil level indicator through the filler cap.

REPLACING THE WATER INJECTION OIL

A WARNING
« Stop the engine and allow the machine to cool down before performing maintenance.

1. Grease cup

2. Filler cap

3. Oil level indicator
4. Drain plug

1. Oil should be changed when slightly warm to prevent build up of sludge deposits.
2. To change the oil in the water injection the machine must be set on level ground.
3. Place a pan for catching the spent oil under drain plug.

4. To facilitate oil drainage, unscrew the filler cap.

5. Remove drain plug and drain the oil.

A WARNING
* Follow environmental regulations when changing and disposing of lubricants.

6. Insure that the drain plugs are cleaned to remove debris.

7. Wrap new sealing tape around the plugs.

8. Tighten drain plug.

9. Supply oil up to middle of the oil level indicator through the filler cap.
10. Tighten filler cap.

GREASING THE WATER INJECTION

Turn the grease cup for two or three times before driving and at an interval of 3~4hours a day.
Supplement the grease to the grease cup as required. High-quality grease should be used.

D-5-18. INSPECTING THE CRAWLERS
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STEEL CRAWLER

1. Check that the shoes are not bent or broken. Immediately replace the shoes if defects are found.

U Ul

2. The shoes must be replaced when the wear is 12mm.

RUBBR CRAWLER
Replace the crawler if the entire crawler is stretched and cannot be adjusted.

1. Lug

Replace if the height of (A) is Smm or below.

2. Steel cord

Replace if the steel cord is exposed over 2 or more links.
Replace if half or more of the steel cords on one side are cut.

3. Metal core
/‘(\AH
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Replace if even one metal core is off.

4. Rubber

60 mm or greater

Replace if there are cracks of 60mm or greater in length.
If the steel cord is visible, repair as soon as possible, regardless of the length of the crack.

Repair or replace the rubber crawlers if their conditions are as described above.

D-5-19. INSPECTING AND ADJUSTING THE CRAWLER
TENSION

A WARNING
« If you must work beneath the raised machine or equipment, always use wood blocks, jack-stands

or other rigid and stable supports. Never get under the machine or working equipment if they are
not sufficiently supported. This procedure is especially important when working on hydraulic

cylinders.
* The track adjuster contains highly pressurized grease. If the tension is adjusted without following

the prescribed procedure, the grease discharge valve may fly off, resulting in injury.

- Do not loosen the grease nipple.

- Loosen the grease discharge valve slowly.

- Do not put your face, arms, legs or body in front of the grease discharge valve.

- If no grease is expelled when grease discharge valve is loosened, there is a problem. Contact

your service outlet for repairs. DO NOT disassemble, as this is very dangerous.

INSPECTION THE RUBBER TRACK TENSION

Stop the machine on a flat and solid surface. Lift it in safe conditions and put stable supports
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under the undercarriage frame to properly support it. Measure distance L at the central roller of
the undercarriage from the bottom of the roller to the rigid inside surface of the rubber track.
Track tension is normal if dimension L is between 10 and 15mm.

Adjust tension as described in D-5-19 "Adjustment" if track tension does not comply with these

dimensions (loose or too tight).

[ ©

Proper dimension "L" : 10~15mm

INSPECTION THE STEEL TRACK TENSION

Stop the machine on solid and level terrain. Check that there is a 20mm deflection on the top part
of the track in the longest section of unsupported track.
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Proper dimension "L" : 20mm

If track tension is not within the above-specified dimensions then follow the procedures described
in D-5-19 "Adjustment” to tighten or loosen tension.

ADJUSTMENT

Increasing the tension
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1. Grease discharge valve
2. Grease nipple

1. Using the grease gun, insert grease through the grease nipple in the grease discharge valve.
2. Inspect the crawler tension.

Decreasing the tension

1. Grease discharge valve
2. Grease nipple

1. Using the Spanner, slowly loosen the grease discharge valve and drain the grease.
If the grease does not drain easily, move the machine forward or backward.

2. Tighten the grease discharge valve
* Tightening torque : 180N-m

D-5-20. REPLACING THE RUBBER CRAWLERS
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A WARNING

* If you must work beneath the raised machine or equipment, always use wood blocks, jack-stands
or other rigid and stable supports. Never get under the machine or working equipment if they are
not sufficiently supported. This procedure is especially important when working on hydraulic
cylinders.

« If maintenance must be performed with the engine running, always work as a two-person team

- When performing maintenance, be sure to keep your body and clothing away from moving parts.

REMOVAL
1. Fully release the tension of the rubber crawler.
Refer to D-5-19 "Inspecting and adjusting the crawler tension".

2. Use the jack to lift the body.

1. Iron pipe

3. Set an iron pipe in the rubber crawler and turn the sprocket slowly in the reverse direction.

4. Turn until the iron pip is directly next to the idler and the rubber crawler lifts away from the idler,
then stop turning the sprocket.

5. Slide the rubber crawler sideways and remove it from the crawler frame.
Remove the other rubber crawler using the same procedure.

INSTALLATION
1. Use the jack to lift the body.

1. Iron pipe

2. Set the rubber crawler on the sprocket.
3. Set an iron pipe in the rubber crawler and turn the sprocket slowly in the reverse direction.
4. Turn until the iron pipe is directly next to the idler and the rubber crawler lifts away from the
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idler, then stop turning the sprocket.
5. Slide the rubber crawler inward, engage it on the idler, then pull out the iron pipe.
6. Check that the rubber crawler is securely engaged on the sprocket and idler.
7. Tighten the rubber crawler to the standard tension.
Refer to D-5-19 "Inspecting and adjusting the crawler tension".
8. Install the other rubber crawler using the same procedure.

D-5-21. WIRE ROPE

LUBRICATING WIRE ROPES

Wire ropes are initially lubricated during manufacturing. This lubrication protects the rope from
corrosion during transportation and storage and reduces friction and wear during its initial use.
However, the initial lubricant does not last. Relubrication is required because the lubricant

works out of the rope or dries out after a certain period of use.

If you relubricate in time, you can increase the service life of the wire rope.

When is lubrication needed?

If there are no traces of lubricant left on your fingers when you touch the rope, you need to relubricate.

Principles for relubrication

You should relubricate your wire ropes often, but sparingly. The lubricant has to be evenly distributed
on the complete rope surface. The relubrication should be only done on clean rope (humidity, dust, etc.).

Techniques for relubrication

! E Hat
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SWABBING PAINTING

CRITERIA FOR SUBSTITUTING WIRE ROPE
The operational safety of a wire rope is guarantted by the proper evaluation of the following :

- Nature and number of wires near terminal ends
- Breakage of metal wires near terminal ends
- Localized grouping of thread breakage

- Increased rhythm of wires broken

- Strand breakage

- Reduction of wire rope diameter

- Reduction in elasticity

- External and internal wear and tear

- External and internal corrosion

- Deformation

- Deterioration due to heat or voltaic arc

- Increased rhythm of permanent stretching.

A WARNING

Normally wire rope deterioration is due to a combination of more than one factor. It is
essential that the examination of wear and tear is carried out by experts. Do not hesitate
to contact expert personnel in the event of serious doubts!

A WARNING
* During the checking, lubrication and replacement of cable ropes always wear protective gloves.

D-5-22. AUTOMATIC STOP FOR OVERWINDING
(above D&B-16D/W)
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INSPECTING THE BATTERY

Check the status of battery lamp in the receiver.
(The receiver is located on the side of the sub operation panel.)

REPLACING THE BATTERY

1) Turn OFF power to the machine (Turn OFF the starter switch.).

2) Remove the four screws of the transmitter and then remove the cover.
3) Replace old batteries in the battery holder with new ones.

4) Tighten up the battery cover securely.

—~ o~ o~ o~

Battery to be emplyed
a size AA battery : 2 pieces
Use alkaline-type battery. (Manganese-type battery has a short service life.)

FUNCTIONAL CHECK OF OVERWINDING PROOF DEVICE

If the downhaul weight comes close to the boom top and it hits against the weight for overwinding
proof device, functions of winding-up hook and extending submast stop automatically.

When the automatic stop is activated, lower the downhaul weight and retract the submast until
the downhaul weight detaches from the weight for overwinding proof device.

This allows the activated automatic stop to return to be normal.

/\ CAUTION

Since viscosity of hydraulic oil increases during cold winter or in low temperature environment,
when "winding-up downhaul weight" or "extending submast" is operated in high-speed, the crane
may not be stopped immediately but with some delay even if the downhaul weight hits against

the weight for overwinding proof device which is not a disorder. Operate the crane after temperature
of hydraulic oil rises to a sufficient level by carrying out warming-up or operate it with a low speed
while paying attention that the downhaul weight may not hit against the weight.

D-5-23. LUBRICATION

LUBRICATING THE WORKING EQUIPMENT
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1. Stop the engine.

2. Use the grease gun to lubricate the working equipment.
3. Wipe off the expelled grease.

© IMPORTANT

+ Should the grease nipples be blocked or damaged in any way, they must be replaced.

LUBRICATING THE SLIDING SURFACE AND CHAIN

1. Stop the engine.

2. Use the soft brush or grease gun to lubricate the sliding surface and chain.
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3. Wipe clean and lubricate with recommended grease.

'Rotary guidaislidific
surface &fe

LUBRICATING THE WATER INJECTION (OPTION) PLUNGER

1. Stop the engine.

2. Supplement the grease to the grease cup

3. Turn the grease cup for two or three times before driving
and at an interval of 3~4hours a day.

1. Stop the engine.

2. Supply the grease to the grease cup as much as you need.
3. Set the controller to "3" position.
4. Grease is automatically injected.

D-6. LONG-TERM STORAGE

PROCEDURES FOR STORAGE
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If the machine is to be stored for 30 days or more, store it indoors. If it must be stored outdoors,
stop it on a flat surface and place a waterproof cover over it so that it stays dry.

. Clean the machine.

. Inspect for oil leakage, water leakage and loose nuts and bolts.

. Add fuel and replace the hydraulic oil and oil.

. To prevent rusting and freezing, replace the engine coolant with long-life coolant (LLC).

. Use the grease gun to supply grease to the grease nipples.

. Fully contract the tilting cylinders and other mast cylinders.

. Apply rust-prevention oil to the hydraulic cylinder rods.

. Disconnect the cable from the battery's "-" terminal and cover the battery to prevent freezing.

0 N O Ok WN =

DURING STORAGE

A WARNING

* Do not operate the engine in an enclosed area without adequate ventilation.
« If natural ventilation is poor, install ventilators, fans, exhaust extension pipes or other artificial
venting devices.

1. To prevent rusting, operate the machine once a month so that the oil is fully circulated.
2. Inspect the battery and recharge it if necessary.

STARTING THE MACHINE AFTER STORAGE

@ IMPORTANT

« If the "Procedures for storage" have not been performed and the machine has been stored for a
long period of time, consult your dealer before reusing the machine.

1. Wipe off the rust-prevention oil that was applied to the hydraulic oil cylinders' piston rods.
2. Add fuel, oil and grease to all parts.

CORROSION-INHIBITING PRODUCTS

To treat the machined surfaces of metal mechanical parts which would otherwise be subject to
aging and corrosion, we recommend you use CHESTERTON HEAVY DUTY RUST GUARD or
other products with equivalent characteristics that leave a thin and long-lasting protective film on
the surfaces treated.

The use of these products is essential in order to preserve spare parts and dismantled machanical
parts when the drilling rig is in storage.

A WARNING
* Do not use these products on rubber components!
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E-1. IF THE ENGINE OVERHEATS

A WARNING
* Do not open the engine hood when there is steam coming from the engine room.
The steam or hot water may spurt out, resulting in burns.
* Do not remove the radiator cap or drain plugs when the coolant is hot.
Stop the engine, let the engine and radiator cool and loosen the radiator cap or drain plugs slowly.
« Stop the engine and allow the machine to cool down before performing inspection and maintenance.

The following symptoms indicate overheating :

- The coolant temperature gauge is in the red zone.
- The engine slows down and the force decreases.

- Steam comes from the engine room.

PROCEDURE

1. Park the machine in a safe place.
2. With the engine hood closed, inspect whether steam is coming from the engine room.

3. If there is steam, stop the engine immediately and contact a HANJIN D&B customer service
for repairs. If there is no steam, run the engine at low idle and let the coolant temperature
decrease.

4. Once the coolant temperature gauge drops to the green zone, stop the engine.

5. Once the engine is cool, perform the following inspections and procedures :

- Fan be” SIaCk ............................. AdJUSt
- Coolant level === serrrrreii Add.

- Coolant Ieakage .......................... Repair.
- Radiator finS ............................... C|ean_
- Sediment in cooling system =«--+-+---+ Clean.

If the problem persists after the above procedures are taken, contact a HANJIN D&B
customer service for repairs.
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E-2. IF THE BATTERY GOES DEAD

The following symptoms indicate that the battery is dead :
- The starter motor does not turn or turns weakly, and the engine does not start.

E-2-1. PROCEDURE

Use jumper cables and start the engine using the rescue vehicle's battery.

A WARNING
» Use jumper cables only in the recommended manner. Improper use of jumper cables can
result in battery explosin or unexpected machine motion.
- Do not let the problem vehicle and rescue vehicle touch each other.
- Do not let the "+" and "-" clips of the jumper cables touch each other.
- Connect the jumper cables to the "+" terminals first, and disconnect them from
the "-" terminals (ground) first.
- Connect the final clip of the jumper cable to a point as far away from the battery as possible.
» Use jumper cables only in the recommended manner. Improper use of jumper cables
can result in battery explosion
*» Use safety glasses when using jumper cables to start the machine

@ IMPORTANT

Use jumper cables and clips of a size suited to the battery's capacity. Do not used damaged or
corroded jumper cables and clips.

© IMPORTANT
The rescue vehicle's battery must have the same capacity as the problem vehicle's battery.

© IMPORTANT
Connect the clips securely.
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E-2-2. CONNECTING THE JUMPER CABLES

& IMPORTANT
Set the starter keys of both the rescue vehicle and problem vehichle to the OFF position.

Rescue vehicle battery Problem vehicle battery

1. Connect the clip of jumper cable (R) to the problem vehicle's "+" terminal.

2. Connect the other clip of jumper cable (R) to the rescue vehicle's "+" terminal.

3. Connect the clip of jumper cable (B) to the rescue vehicle's "-" terminal.

4. Connect the other clip of jumper cable (B) to the problem vehicle's engine block.
Connect the clip as far from the battery as possible.

E-2-3. STARTING THE ENGINE

1. Check that the clips are securely connected to the terminals.
2. Start the recue vehicle's engine and run it at high speed.
3. Start the problem vehicle's engine.

E-2-4. DISCONNECTING THE JUMPER CABLES

Once the engine starts, disconnect the jumper cables following the connection procedure
in reverse order.

Rescue vehicle battery Problem vehicle battery

1. Disconnect the clip of jumper cable (B) from the problem vehicle's engine block.

2. Disconnect the other clip of jumper cable (B) from the rescue vehicle's "-" terminal.
3. Disconnect the clip of jumper cable (R) from the rescue vehicle's "+" terminal.

4. Disconnect the other clip of jumper cable (R) from the problem vehicle's "+" terminal.

131



SECTION E TROUBLESHOOTING

E-3. AFTER THE FUEL RUNS OUT

BLEEDING THE AIR FROM THE FUEL SYSTEM

If the priming pump is mounted on the water separator filter :

1. Add fuel.

2. Loosen air plug.

3. Depress the manual pump until air is completely evacuated.
4. Tighten air plug securely.

5. Start the engine and inspect for fuel leakage.

1. Manual pump

2. Air vent plug

3. Water separator filter
4. Bowl

@ 5. Drain plug

1. Air plug
2. Manual pump
3. Fuel filter

1. Add fuel.

2. Loosen air plug.

3. Rotate the knob of manual pump to the knob stick out.

4. Depress the manual pump until air is completely evacuated.
5. Tighten air plug securely.

6. Start the engine and inspect for fuel leakage.

Supplement : Air in the fuel system can make it difficult to start the engine and
cause engine problems.
Also bleed the air when the fuel tank is emptied or air in the fuel system.

132



SECTION E TROUBLESHOOTING

E-4. IF THE GAUGE IS IN THE RED ZONE

If the gauge is not in the proper range during operation, park the machine
in a safe place and perform the procedures described below.

Gauge

State

Procedure

Battery voltage

Red zone

* Proper range :
- One battery : 13V~15V
- Two battery : 25V~28V

There is a problem with the fan belt or
charger. Inspect the fan belt for slack or
breakage and adjust as necessary.

If the lamp continues flashing or lights after
maintenance, there is a problem with the
charger. Consult a HANJIN D&B customer
service.

Refer to section D "INSPECTING AND
ADJUSTING THE FAN BELT"

Coolant temperature

Red zone

The coolant temperature has risen irregularly
and the engine is overheating.

Refer to section E "IF THE ENGINE
OVERHEATS".

Engine oil pressure

Red zone

Inspect the engine oil level. If the level is low,
add new oil.

If the engine oil pressure gauge is in the

red zone even though the level is normal,
consult a HANJIN D&B customer service.
Refer to section D "ENGINE OIL"
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SECTION E TROUBLESHOOTING

E-5. OTHER SYMPTOMS

For symptoms not included on the table below or if the problem persists after the
proper procedures have been taken, consult a HANJIN D&B customer service.

Symptom

Main cause

Procedure

Engine does not start

or difficult to start

Battery bad or low battery

Starter damaged

Poor connection/short circuit
Operation of the emergency stop switch
See engine manual for other

malfunction

Change / charge battery
Replace
Repair

Release the emergency stop switch

Starter motor turns
but engine does not

start

Insufficient fuel
Air in fuel system

Water in fuel system

Add fuel.
Bleed the air

Drain the water

Engine exhaust is

white or bluish

Excessive engine oil

Insufficient fuel

Adjust to the prescribed level
Add the fuel

Engine exhaust is

occasionally black

Air cleaner is clogged

Replace the air cleaner

Irregular noise is
produced from the
engine (combustion

or mechanical noise)

Low quality fuel is being used

Engine is overheating

Damage in muffler

Replace the fuel

Refer to

"IF THE ENGINE OVERHEATS"
Replace the muffler

(Request at a sales)

Hydraulic oil

temperature is too high

Insufficient hydraulic oil

Replenish to the prescribed level

Pull up force is

insufficient

Insufficient hydraulic oil level
Hydraulic oil is not heated
Air cleaner is clogged

Hydraulic oil is not of suitable

type

Replenish to the prescribed level
Perform the warm-up procedure
Replace the air cleaner

Replace the hydraulic oil

Traveling is not

possible or not smooth

Stones or foreign objects are stuck

Insufficient pressure

Remove the foreign object

Check the hydraulic pump pressure

Machine does not

travel straight forward

Stones or foreign objects are stuck

Faulty crawler tension adjustment

Remove the foreign object
Adjust the crawler to the

prescribed tension

Travel speed cannot

be changed

Fuse is blown

Catridge solenoid valve

Replace the fuse

Clean or replace

Crawlers slip off

Crawlers are too loose

Adjust the crawlers tension
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SECTION E TROUBLESHOOTING

Symptom

Main cause

Procedure

Abnormal sound in

rotary head

Bad lubricant
Low lubricant
Gear damage, worn out

Bearing worn out

Replace the lubricant
Replenish to the prescribed level
Replace the gear

Replace the breaing

Cylinders not

working/slow

Pilot valve
Cylinder seals

Cylinder piston or rod damaged

Repair the pilot valve
Replace the seals

Replace the piston or rod

Sliding parts do not

move smoothly

Insufficient grease on slide

surface

Add grease

No swing / slow swing
(Rod handler)

Hydraulic motor

Swing speed reducer

Slewing bearing

Slewing ring

Port relief or break valve pressure

set low

Replace the motor

Add grease or replace the reducer
Add grease or replace the bearing
Replace the slewing ring

Adjust pressure

Lever feels "heavy"

when operated

Foreign objects are stuck in control
valve spool

Valve spool sticking

Clean control valve

Replace valve housing assembly.

No signal from gauges

Gauges damaged
Fuse blown

Poor connection/short circuit

Repair/Replace
Replace

Repair

No flow from water pump
(FMC, Water injection)

No liquid in reservoir (tank)

Inlet line valve closed

Inlet strainer is totally clogged with debris

Insure lines are connected and fill tank
Insure lines are connected and
open valve

Clean or replace strainer

Insufficient pressure
from water pump
(FMC, Water injection)

Pump speed is too low
Relief valve improperly adjusted or worn

Excessive leakage from pump seals

Check the power to motor
Check relief valve and adjust setting
Adjust or replace packing or

damaged parts

Insufficient flow
from water pump
(FMC, Water injection)

Pump speed is too low
Relief valve improperly adjusted or worn
Worn pump valves

Excessive leakage from pump seals

Plunger or piston worn

Check the power to motor

Check relief valve and adjust setting
Inspect pump valves and repair or
replace

Adjust or replace packing or
damaged parts

Replace plunger or piston
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SECTION E TROUBLESHOOTING

Symptom

Main cause

Procedure

Insufficient pressure
from water pump
(HANJIN D&B)

Relief valve improperly adjusted or worn

Excessive leakage from pump seals

Check relief valve and adjust setting
Adjust or replace packing or

damaged parts

Insufficient flow
from water pump
(HANJIN D&B)

Relief valve improperly adjusted or worn

Worn pump valves

Excessive leakage from pump seals

Check relief valve and adjust setting
Inspect pump valves and repair or
replace

Adjust or replace packing or

damaged parts

Winch will not pay out

The brake is not releasing

Hydraulic motor is failed

Relief valve improperly adjusted or worn

Check the pressure at the port of
the brake valve
Repair the hydraulic motor

Check relief valve and adjust setting

Winch will not draw in

The brake is not releasing

Hydraulic motor is failed
Relief valve improperly adjusted or worn

The overwinding proof sensor

Check the pressure at the port of
the brake valve

Repair the hydraulic motor

Check relief valve and adjust setting
Check the overwinding proof sensor

of the crane

Overwinding proof
device fails to be

operated

Batteries in transmitter have been

run out

Replace batteries in transmitter
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SPARE PARTS

n DO NOT OPERATE THE MACHINE BEFORE READING
AND UNDERSTANDING THE INSTRUCTIONS OF THIS MANUAL

HANJIN D&B CO., LTD.



HJUC75130

UNDERCARRIAGE
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK
1 2 HJUC75130 - 01 Idler Ass'y ool &8 =&IE
2 2 HJUC75130 - 04 Adjust Cylinder Ass'y HM =™ M =8E
3 8 HJUC75130 - 05 Bolt =E
4 8 HJUC75130 - 06 Spring Wahser AZTEIQLM
5 18 HJUC75130 - 07 Roller E7
6 72 HJUC75130 - 08 Bolt =E
7 72 HJUC75130 - 09 Spring Wahser AZTEIQLM
8 2 HJUC75130 - 10 Track Shoe Ass'y Es & XEE
9 2 HJUC75130 - 11 Sprocket Az
10 30 HJUC75130 - 12 Bolt =E
11 30 HJUC75130 - 13 Spring Wahser AZTEIQLM
12 2 HJUC75130 - 14 Travel Motor Tl 2H Solar130
13 40 HJUC75130 - 15 Bolt =E
14 40 HJUC75130 - 16 Spring Wahser ADTEIQLM
15 2 HJUC75130 - 17 Motor Cover BE{FHH
16 10 HJUC75130 - 18 Bolt =E
17 10 HJUC75130 - 19 Spring Wahser ATZM
18 1 HJUC75130 - 20 Foot Plate Ass'y gho =2 E
19 1 HJUC75130 - 21 Safety Guide i v ol =
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HJUF35D01

UNDER FRAME
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ITEM

P/NAME

NO. PINO. ENGLISH KOREA REMARK
1 1 HJUF35D01 - 01 Frame Body =il diC
2 4 HJUF35D01 - 02 Rigger Cylinder 2| Al
3 8 HJUF35D01 - 03 Pin = @30 x 68L
4 4 HJUF35D01 - 04 Rigger Frame (In) 2/ =22 (In)
5 4 HJUF35D01 - 05 Jack Frame (In) Mz (In)
6 8 HJUF35D01 - 06 Jack Cylinder A2
7 1 HJUF35D01 - 07 Jack Frame (out) - A M =zl (Out)- A
8 2 HJUF35D01 - 08 Jack Frame (out) - B M =zl (Out)-B
9 1 HJUF35D01 - 09 Jack Frame (out) - C M =yl (Out)-C
10 4 HJUF35D01 - 10 Pilot Check Valve oSt M 3w
A 4 HJUF35D01 - 11 Nut HE M36
B 4 HJUF35D01 - 12 Nut HE M36
C 16 HJUF35D01 - 13 Snap Ring AL S30




HJOP35D01

OPERATION PANEL
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ITEM

NO. QTy. P/NO. ENEIEn REMARK
1 1 HJOP35D01 - 01 Fix Frame
2 1 HJOP35D01 - 02 Panel Up/Down Cylinder A71D230
3 1 HJOP35D01 - 03 Pin @20 x 68L
4 1 HJOP35D01 - 04 Snap Ring S20
5 1 HJOP35D01 - 05 Pin @25 x 70L
6 1 HJOP35D01 - 06 Snap Ring S25
7 1 HJOP35D01 - 07 Panel Turn Frame
8 1 HJOP35D01 - 08 Pin
9 1 HJOP35D01 - 09 Panel Fix Frame
10 1 HJOP35D01 - 10 Pin
11 1 HJOP35D01 - 11 Eye-Bolt
12 1 HJOP35D01 - 12 Washer
13 1 HJOP35D01 - 13 Panel Main Frame
14 1 HJOP35D01 - 14 Side Cover (L) el
15 2 HJOP35D01 - 15 Pilot P&T Block olo|= =
16 1 HJOP35D01 - 16 Rear Cover S al=
17 1 HJOP35D01 - 17 Relay Box E
18 1 HJOP35D01 - 18 Upper Cover AR b
19 2 HJOP35D01 - 19 LED Light 2lo| E
20 3 HJOP35D01 - 20 Hinge PEES
21 1 HJOP35D01 - 21 Side Cover (R) 2 A
22 2 HJOP35D01 - 22 Shock Absorber =7
23 1 HJOP35D01 - 23 Panel Protection Cover mHdl
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HJOP35M01

OPERATION PANEL
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
24 1 HJOP35D01 - 24 Cameron Gauge FtH 2 A 0| X]| TYPE-F (1500 PSI)
25 2 HJOP35D01 - 25 Ball Valve 4= 1"

26 1 HJOP35D01 - 26 Walvoil Valve EA ] SD5/6
27 1 HJOP35D01 - 27 Valve Upper Bracket e AL EHZIF

28 1 HJOP35D01 - 28 Walvoil Valve EA L] SD5/6
29 1 HJOP35D01 - 29 Valve Middle Bracket We 7 =213

30 1 HJOP35D01 - 30 Walvoil Valve EA ] SD5/6
31 1 HJOP35D01 - 31 Valve Lower Bracket e st =222

32 1 HJOP35D01 - 32 Valve Side Bracket By =0 22170

33 1 HJOP35D01 - 33 Walvoil Valve SrEQl e SD5/4
34 El HJOP35D04-34 Engine-Rpm-Control- Lever AL ypm = HH

35 2 HJOP35D01 - 35 Relief Valve Ass'y 22| = 8= OkM|0]

36 1 HJOP35D01 - 36 Upper Front cover AR Qb {H

37 1 HJOP35D01 - 37 Engine Key Box AMZl 7| gkA

38 1 HJOP35D01-38 HammerOil-Timer 2 o

39 1 HJOP35D01 - 39 Fuel Gauge A= AOlX|

40 2 HJOP35D01 - 40 Fuse E=

41 9 HJOP35D01 - 41 Toggle Switch EZ AKX

42 1 HJOP35D01 - 42 Ball Valve =de 1/2"
43 1 HJOP35D01 - 43 Ball Valve =de 1/4"
44 2 HJOP35D01 - 44 Hydraulic Gauge T2 Aol X] 100BAR
45 5 HJOP35D01 - 45 Hydraulic Gauge T2 A0l X] 600BAR
46 1 HJOP35D01 - 46 Emergency Switch H|AF A2 X]
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HJOP35M01

OPERATION PANEL
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IIJE)“.A e PINO. ENGLISH KOREA REMARK
47 1 HJOP35D01 - 47 Lower Front cover SHE 2 7 b
48 4 HJOP35D01 - 48 Joystick Valve EJESS L ES]
49 1 HJOP35D01 - 49 Flow Control Valve FE¥EY U=
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HJSP35D01

SIDE OPERATION PANEL

TOP CRANE
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJSP35D01 - 01 Danfoss4 EH Aqch
2 1 HJSP35D01 - 02 Danfoss4 EH Aqch
3 1 HJSP35D01 - 03 Walvoil SD5-6 g2hE o sd5-6&F
4 1 HJSP35D01 - 04 Walvoil SD5-6 g2hE o sd5-6&F
5 1 HJSP35D01 - 05 Danfoss2 R ADCH
6 1 HJSP35D01 - 06 Valve fixing frame e Y Tl
7 1 HJSP35D01 - 07 Front cover o HH
8 1 HJSP35D01 - 08 Upper cover AR Z{H]
9 1 HJSP35D01 - 09 Transmitter-Receiver 2= MT|(FH) Travel
10 1 HJSP35D01 - 10 Remote controller box A HEER gA
11 1 HJSP35D01 - 11 Battery charger HiE{2| S8 7]
12 1 HJSP35D01-12 Transmitter-Receiver Sl a2 A g Overwinding-proof device
13 5 HJSP35D01 - 13 Toggle switch EZALX
14 1 HJSP35D01 - 14 Fuse E=
15 1 HJSP35D01 - 15 Walvoil SD11-4 HE A sd11-4E
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HJUWP35D1000

WORK PLATE(UPPER CLAMP & FOOT CLAMP BASE)
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK

1 1 HJUWP35D1000-01 Upper Clamp Base AR ST Hjo|A 10"

2 2 HJUWP35D1000-02 Holder Cylinder =0 Al 100 x @70 x ST120

3 2 HJUWP35D1000-03 Jaw Holder 7 20

4 4 HJUWP35D1000-04 Jaw s

5 2 HJUWP35D1000-05 Holder Cylinder Pin =0 e ® J40 x 161L

6 1 HJUWP35D1000-06 Foot Clamp Base XEHWE HolA

7 2 HJUWP35D1000-07 Foot Clamp Guide Bar X 2} = nH™d}

8 1 HJUWP35D1000-08 Ground Fix Plate SONESS

9 1 HJUWP35D1000-09 Support Ztmjo| = X|X|cH

10 1 HJUWP35D1000-10 Ground Fix Plate Pin AX|E H 25 x 320L

11 1 HJUWP35D1000-11 Rotation Plate (Lower) SESREY )

12 1 HJUWP35D1000-12 Turn Frame B =g

13 1 HJUWP35D1000-13 Rotation Plate (Upper) ISR ES))

14 2 HJUWP35D1000-14 Turn Cylinder Pin A2l oy @25 x 74L

15 2 HJUWP35D1000-15 Turn Cylinder B AEH @63 x J40 x ST140

16 8 HJUWP35D1000-16 Spacer AT 0| A

17 2 HJUWP35D1000-17 Turn Cylinder Pin B A2 0y @25 x 157L
2 HJUWP35D1000-18 H/Bolt S4=E M10 x 15mm

B 8 HJUWP35D1000-19 Set Screw FEEE M8 x 15mm

C 8 HJUWP35D1000-20 W/Bolt FULNEE M10 x 40mm

D 10 HJUWP35D1000-21 H/Bolt SU=E M14 x 60mm

E 10 HJUWP35D1000-22 Nut HE M14

F 2 HJUWP35D1000-23 H/Bolt FU=E M12 x 60mm
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HJUWP35M1000

WORK PLATE
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
G 4 HJUWP35D1000-24 Nut HE M12
H 8 HJUWP35D1000-25 H/Bolt FZUEE M14 x 45mm
I 8 HJUWP35D1000-26 Nut HE M14
J 12 HJUWP35D1000-27 W/Bolt FLU=E M12 x 30mm
K 16 HJUWP35D1000-28 W/Bolt FLU=E M12 x 40mm
L 4 HJUWP35D1000-29 Retaining ring A J25
M 2 HJUWP35D1000-30 H/Bolt FLU=E M10 x 15mm
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ROD HANDLER | HJRH30
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ITEM

P/NAME

QTY. P/NO. REMARK
NO. ENGLISH KOREA
1 HJRH30 - 01 Tilting Support Frame EEY MEZE Zg¢
2 2 HJRH30 - 02 Retaining Ring AL J40
3 HJRH30 - 03 Pin = J40 x 196L
4 10 HJRH30 - 04 H/Bolt FU=E M12 x 40
5 1 HJRH30 - 05 Pin = 55 x 187L
6 2 HJRH30 - 06 Plain Washer HolM
7 2 HJRH30 - 07 H/Bolt S4U=E M16 x 30L
8 1 HJRH30 - 08 Rotation Motor 3™ 2
9 5 HJRH30 - 09 H/Bolt S4=E M14 x 50L
10 1 HJRH30 - 10 Gear Box Ao =18
11 1 HJRH30 - 11 Tilting Cylinder 2E Aeld
12 2 HJRH30 - 12 Retaining Ring AL J40
13 1 HJRH30 - 13 Pin = J40 x 122L
14 1 HJRH30 - 14 Tilting Frame EE =g
15 1 HJRH30 - 15 Nut HE M20
16 1 HJRH30 - 16 Pin = @30 x 171L
17 1 HJRH30 - 17 Nut HE M20
18 2 HJRH30 - 18 Jaw 2 NQ
19 2 HJRH30 - 19 Jaw 2 HQ
20 1 HJRH30 - 20 Clamp Frame ST T
21 1 HJRH30 - 21 Pin = 30 x 138L
22 1 HJRH30 - 22 Clamp Cylinder S = AMain
23 1 HJRH30 - 23 Pin = @30 x 123L
24 4 HJRH30 - 24 Nut HE M20
25 2 HJRH30 - 25 Bolt =E M20 x 60L




ROD WRENCH HJRWO01
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ILI(E)M QTy. P/NO. N PINAME HER REMARK
1 1 HJRWO1 - 01 Rod wrench cylinder 2 x| A2 @80 x @40 x ST200
2 1 HJRWO01 - 02 Cylinder fix pin A 1™
3 1 HJRWO1 - 03 Cylinder rod head A2 2E 3=
4 1 HJRWO01 - 04 Pipe wrench olo| = &l x|
5 1 HJRWO1 - 05 Rod wrench base body Z x| Ho|A HiC|
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CENTERING | HJCRO1
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK

1 2 HJCRO1 - 01 CENTERING GUIDE MEE 7tol=

2 2 HJCRO1 - 02 CENTERING GUIDE FIXPLATE MIE& Jto|= 118 E&flo]

3 1 HJCRO1 - 03 CENTERING FRAME Hefd =Zai g

4 1 HJCRO1 - 04 SNAP RING A J25

5 1 HJCRO1 - 05 CENTERING CYLINDER Mefd Al @50 x @30 x ST100
6 1 HJCRO1 - 06 CENTERING CYLINDER PIN Mejd daid - |

7 2 HJCRO1 - 07 BEARING H| o & 62/32D

8 2 HJCRO1 - 08 CENTERING ROLLER MEHY 5 798, Steel

9 1 HJCRO1 - 09 CENTERING FRAME PIN MEZ =z n-do @20 x 75L
10 2 HJCRO01 - 10 CENTERING ROLLER PIN MEHY & 1yo @32 x 76L
11 1 HJCRO1 - 11 BOLT FLU=E M8 x 20mm
12 2 HJCRO1 - 12 BOLT FLU=E M8 x 20mm
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FOOT CLAMP | HJFC04
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJFCO04 - 01 Foot Clamp Body T 2Y = diC|
2 1 HJFCO04 - 02 Clamp Cylinder Y= MalH
3 2 HJFCO04 - 03 Pin ol
4 4 HJFCO04 - 04 Drive Arm Fixing Flange EgjolE et 1y EUX|
5 16 HJFCO04 - 14 W/Bolt dxl 2E
6 2 HJFCO04 - 05 Jaw Holder Base Z EM HolA
7 1 HJFCO04 - 06 Drive Arm (Left) EzjolE ekzh
8 2 HJFCO04 - 08 Pin ol
9 2 HJFCO04 - 07 Jaw Holder 7 20 HQ
10 4 HJFCO04 - 09 Jaw s
11 8 HJFCO04 - 16 W/Bolt dxl 2E
12 2 HJFCO04 - 07 Jaw Holder =0 PQ
13 2 HJFCO04 - 07 Jaw Holder 7 20 NQ
14 1 HJFCO4 - 10 Drive Arm (Right) =2jo] 2 eh()
15 2 HJFCO04 - 11 Adjusting Nut =8 HE
16 2 HJFCO04 - 12 Pin ol
17 1 HJFCO04 - 13 Adjusting bolt =8 sE
18 2 HJFCO04 - 15 Nut HE
19 8 HJFCO04 - 12 W/Bolt dxl 2E

163




MAST | HJMTO08
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJMTOS - 01 Mast frame Ttz
2 2 HJMTO8 - 02 Pin = @35 x 97L
3 2 HJMTO8 - 03 Sleeve g el @49 x D45 x 61L
4 2 HJMTOS - 04 Bearing H o & NNF5009
5 2 HJMTO8 - 05 Retaining Ring AL S45
6 2 HJMTO8 - 06 Lower Roller SIEEY @99 x 56L
7 2 HJMTO8 - 07 Retaining Ring AL H75
8 2 HJMTOS - 08 Chain Link HMeld3 BL1244
9 2 HJMTO8 - 09 Chain bRl BL1244
10 4 HJMTO8 - 10 Pin =
11 2 HJMTO8 - 11 Chain Tension Adjuster x| ol 2ted =& AHK| BL1244
12 4 HJMTO8 - 12 Nut HE M30
13 1 HJMTO08 - 13 Upper Roller Frame AMEEH T Y
14 1 HJMTOS - 14 Mast Cylinder OfAE AMEliH @160 x 3500ST x CL4050
15 1 HJMTO8 - 15 Pin = 80
16 2 HJMTOS8 - 16 Retaining Ring AL S80
17 1 HJMTOS8 - 17 Trolley Frame Shx} =g e
18 2 HJMTOS8 - 18 Retaining Ring AL H115
19 2 HJMTO8 - 19 Upper Roller AEER 158 x 68L
20 2 HJMTOS - 20 Sleeve sgle @84 x @60 x 75L
21 2 HJMTO8 - 21 Bearing H| o1 & NNF5015
22 2 HJMTO8 - 22 Retaining Ring AL S75
23 1 HJMTOS - 23 Pin = @60 x 374L
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MAST HJMTO08
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK

24 1 HJMTO8 - 24 Retaining Ring A S60

25 2 HJMTOS - 25 Sleeve sg|= @84 x @60 x 72.5L
26 2 HJMTOS - 26 Bearing H o & NNF5015

27 2 HJMTO8 - 27 Retaining Ring A S75

28 2 HJMTOS - 28 Roller = @217 x 69L
29 2 HJMTO8 - 29 Retaining Ring A H115

30 1 HJMTO8 - 30 Pin a @60 x 352L
31 1 HJMTO8 - 31 Retaining Ring A S60

32 2 HJMTO8 - 32 Retaining Ring A S115

33 2 HJMTO8 - 33 Retaining Ring A S75

34 2 HJMTOS - 34 Bearing H o & NNF5015

35 2 HJMTOS - 35 Sleeve &2|=2 @84 x B60 x 73L
36 2 HJMTOS - 36 Roller = @226 x 60L
37 2 HJMTO8 - 37 Retaining Ring A S115

38 1 HJMTO8 - 38 Pin =l @60 x 352L
39 4 HJMTOS - 39 Nut HE M27

40 2 HJMTO8 - 40 Chain Tension Adjuster x| ol 2ted =& AHK| BL1044

41 4 HJMTOS - 41 Pin H

42 2 HJMTOS - 42 Chain & 2l BL1044

43 2 HJMTOS - 43 Chain Link Meold 3 BL1044

44 2 HJMTO8 - 44 Retaining Ring A S35

45 2 HJMTOS - 45 Spacer A H O] A @35.5 x @45 x 9T
46 2 HJMTO8 - 46 Retaining Ring A S62
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MAST HJMTO08
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK

47 2 HJMTO8 - 47 Bearing Hi o & NNF5007

48 2 HJMTOS8 - 48 Roller £ @138 x 52L
49 2 HJMTOS8 - 49 Retaining Ring 2 S62

50 2 HJMTO8 - 50 Spacer 2| O] A 035.5 x @45 x 9T
51 2 HJMTO8 - 51 Pin = @35 x 94L

52 2 HJMTO8 - 52 Retaining Ring A S35
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TOP CRANE | HJTWO05
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK
1 1 HJTWO05 - 01 Crane Body Azl =i
2 1 HJTWO05 - 02 Boom 1 =1
3 1 HJTWO0S - 03 Boom 2 = 2
4 1 HJTWO5 - 04 Boom 3 =3
5 1 HJTWO5 - 05 Boom Point Sheave Block 5 XQE 4H EE
6 1 HJTWO0S - 06 Pin al @30 x 132L
7 2 HJTWO05 - 07 Retaining Ring AL 35
8 2 HJTWO05 - 08 Spacer A H O] A @45 x 335.5 x 8L
9 2 HJTWO05 - 09 Retaining Ring AL a72
10 2 HJTWO05 - 10 Bearing H of 2 6207
11 1 HJTWO05 - 11 Boom Point Sheave = ZOIE 4= 3148 x 50L
12 1 HJTWO05 - 12 Pin o @35 x 94L
13 1 HJTWO05 - 13 Pin | @40 x 162L
14 2 HJTWO0S - 14 Retaining Ring A 40
15 1 HJTWO05 - 15 Guide Pin - B Ji0l= T -B 316 x 149L
16 1 HJTWO0S - 16 Pin | @60 x 950 x 156L
17 2 HJTWO05 - 17 Spacer A H O] A @70 x F60 x 35L
18 4 HJTWO05 - 18 Retaining Ring A 95
19 2 HJTWO05 - 19 Bearing H| o 2 NNF5012
20 2 HJTWO5 - 20 Main Winch Sheave H el x| = & @360 x 54L
21 4 HJTWO05 - 21 Retaining Ring A 80
22 2 HJTWO5 - 22 Bearing H| of 2 NNF5010
23 1 HJTWO5 - 23 Wire Line Sheave clolojztel 4= @360 x 29L
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TOP CRANE | HJTWO05
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK

24 1 HJTWOS - 24 Pin = @60 x 164L
25 1 HJTWOS - 25 Spacer A H O] A @70 x 360 x 61L
26 1 HJTWOS - 26 Retaining Ring A 60

27 1 HJTWOS - 27 Pin = @50 x 156L
28 1 HJTWOS - 28 Spacer A O] A 360 x B50 x 82L
29 1 HJTWOS - 29 Wire Line Sheave etolofztel £ = @272 x 29L
30 1 HJTWOS - 30 Turn Cylinder H Az

31 1 HJTWOS - 31 Pin = @30 x 112L
32 1 HJTWO5S - 32 Pin = @30 x 92L

33 12 HJTWOS - 33 W/Bolt dxEE M10 x 20

34 2 HJTWOS - 34 Key Plate - A 7| Z&l0|E A

35 1 HJTWOS - 35 Key Plate - B 7| Z2l0|E B

36 1 HJTWOS - 36 Guide Pin - B Jl0l=E H -B @16 x 137L
37 1 HJTWOS - 37 Tilt Cylinder 28 A2

38 1 HJTWOS - 38 Pin = @30 x 92L

39 1 HJTWO5 - 39 Pin = @30 x 112L
40 4 HJTWOS - 40 Retaining Ring A 30

173




ROD SUPPORT | HJRS10
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJRS10-01 ROLLER 27
2 1 HJRS10-02 ROLLER BRAKET £ =223
3 1 HJRS10-03 FIX BRAKET Iy =223
4 1 HJRS10-04 CYLINDER BRAKET Aeld 223
5 1 HJRS10-05 ROD CYLINDER FIX BRAKET | ZE=AZIH 0y He2
6 1 HJRS10-06 ROD CYLINDER 2= AgH @30 x 150L
A 6 HJRS10-07 SNAP RING A 320
B 2 HJRS10-08 SNAP RING A J25
C 2 HJRS10-09 PIN = @25 x 64L
D 2 HJRS10-10 PIN = @22 x 64L
E 2 HJRS10-11 PIN = @20 x 105L
F 1 HJRS10-12 PIN = @30 x 121L
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PIPE SUPPORT HJPS1001
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK
1 1 HJPS1001-01 Clamp Body E7
2 1 HJPS1001-02 Cylinder £ 2213 @50 x 930 x 358T
3 1 HJPS1001-03 Pin al @25 x 119L
4 1 HJPS1001-04 Nut HE M16
5 1 HJPS1001-05 Pin =l @20 x 126L
6 1 HJPS1001-06 Pin o @20 x 78L
7 1 HJPS1001-07 Pin o @20 x 63L
8 2 HJPS1001-08 Pin =l @25 x 119L
9 2 HJPS1001-09 Clamp Jaw gz x
10 1 HJPS1001-10 Pin o @25 x 74L
11 2 HJPS1001-11 H/Bolt SZ=E M10 x 20
12 4 HJPS1001-12 Jaw Connect Bracket FEHUE =gl
13 1 HJPS1001-13 Washer 21X @30 x 316.5 x 4.5T
14 2 HJPS1001-14 Washer A @25 x 311 x4.5T
15 1 HJPS1001-15 Nut HE M16
16 2 HJPS1001-16 H/Bolt SZ=E M10 x 20
17 2 HJPS1001-17 Nut HE M16
18 1 HJPS1001-18 Pipe Support (In) oHo| X M EE (In)
19 1 HJPS1001-19 Pin =l @40 x 146L
20 2 HJPS1001-20 Snap Ring A 40
21 1 HJPS1001-21 Pipe Support (Out) TO[Z M E (Out)
22 1 HJPS1001-22 Pin | @40 x 126L
23 2 HJPS1001-23 Snap Ring A 40
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HJHRO3

HOSE REEL
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK

1 1 HJHRO3 - 01 Base H O A

2 2 HJHRO3 - 02 RC Hose Guide A RC A 7I0|E A

3 7 HJHRO3 - 03 MC Plate MC Z20|E

4 2 HJHRO3 - 04 RC Hose Guide RC &4 710l =

5 2 HJHRO3 - 05 RC Hose Reel Roller RC a2 EH @230.3 x @98 x 110L

6 7 HJHRO3 - 06 Guide Roller Collar 7tol= E Zel

7 7 HJHRO3 - 07 Guide Roller Bearing 7lolE E2{ H{E 6006

8 1 HJHRO3 - 08 Guide Roller 7tol= Ed

9 1 HJHRO3 - 09 Spacer A O A

10 8 HJHRO3 - 10 Guide Roller Adjust Bracket 7ol E8 =8 E2pal

11 4 HJHRO3 - 11 Hose Reel Roller sAE =g 11/4"
12 8 HJHRO3 - 12 Collar Zet

13 4 HJHRO3 - 13 Hose Reel Roller sAE =g 11/2"
14 2 HJHRO3 - 14 Collar Zet

15 1 HJHRO3 - 15 Collar Zet

16 1 HJHRO3 - 16 Hose Reel Roller sSAE =g 3/4"
17 1 HJHRO3 - 17 Collar Ze}

18 1 HJHRO3 - 18 Hose Reel Roller sSAE =g 3/8"
19 1 HJHRO3 - 19 Collar Ze}

20 7 HJHRO3 - 20 Hose Reel Roller SAE =g 1/4"
21 4 HJHRO3 - 21 Pin o

22 1 HJHRO3 - 22 Big Middle Cover Z7HFB{(CH)

23 3 HJHRO3 - 23 Small Middle Cover S HB (D)
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HJHRO3

HOSE REEL
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ILE)M QTY. P/NO. ENGLISH PINAME KOREA REMARK
24 HJHRO3 - 24 Big Middle Cover Z7HFB{(Ch)
25 4 HJHRO3 - 25 RC Hose Roller Bracket RCsA E8f 1™ =2apl 2421
26 24 HJHRO3 - 26 RC Hose Roller Bracket RC A E8 13 =22l 2421
27 24 HJHRO3 - 27 RC Hose Guide B RC A 710|EB
28 15 HJHRO3 - 28 Wire Adjust Bolt ol = 2 E
29 15 HJHRO3 - 29 Pin ol
30 9 HJHRO3 - 30 RC Hose Pin RCsA H 112L
31 9 HJHRO3 - 31 RC Hose Pin RC s H 117L
32 9 HJHRO3 - 32 RC Hose Reel Roller RC sA2 & 330.3 x 950 x 55L
33 9 HJHRO3 - 33 RC Hose Roller Bracket RCsA E8f 1™ =2apl 246L
A 8 HJHRO3 - 34 Bolt s4 EE M12 x 30L
B 7 HJHRO3 - 35 Nut HE
C 6 HJHRO3 - 36 Spacer A O| A
D 2 HJHRO3 - 37 Bolt SZE2E M12 x 30L
E 4 HJHRO3 - 38 Nut HE M20
F 2 HJHRO3 - 39 Bolt F4 EE M20 x 130L
G 10 HJHRO3 - 40 Bolt F4 EE M8 x 20L
H 2 HJHRO3 - 41 Bolt s4 EE M20 x 140L
I 9 HJHRO3 - 42 Bolt F4 EE M10 x 25L
J 9 HJHRO3 - 43 Bolt 24 EE M12 x 40L
K 4 HJHRO3 - 44 Nut HE M12
L 4 HJHRO3 - 45 Nut HE M12
M 4 HJHRO3 - 46 Bolt s4 EE M12 x 100L
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HJHRO3

HOSE REEL
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P/NAME

IIJE)“.A 6 PINO. ENGLISH KOREA REMARK
N 4 HJHRO3 - 47 Nut HE M20
0] 18 HJHRO3 - 48 Spacer A | O A
P 7 HJHRO3 - 49 Spacer A | O A
Q HJHRO3 - 50 Bolt SU4EE M12 x 30L
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HJMWO04

MAIN WINCH
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJMW04-01 WINCH DRUM Winch Drum AR EH
2 2 HJMW04-02 Hydraulic Motor T EE T™M22
3 1 HJMW04-03 Winch Frame x| =
4 2 HJMW04-04 Guide Plate Jto|= Eg0|E
5 3 HJMW04-05 Guide Bar 70| = di
6 2 HJMW04-06 Pin =
A 16 HJMW04-07 H/Bolt FLU=E M16 x 35L
B 15 HJMW04-08 H/Bolt FLU=E M12 x 45L
C 4 HJMW04-09 H/Bolt FLUEE M10 x 30L
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HJWLO03

WIRE LINE
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJWL03-01 WIRE LINE DRUM ofolof 2tel =3
2 1 HJWL03-02 HYD. MOTOR T2 E SOLARO035
3 3 HJWLO03-03 WIRE GUIDE BAR oto|of 7to| = H}
4 1 HJWLO03-04 COVER 71t
5 1 HJWLO03-05 WIRE LINE FRAME otofof 2tel =2 &
6 2 HJWL03-06 SQUARE BAR AtZt Bt
7 1 HJWLO03-07 ARRANGEMENT SPACER YA AHO|AM
8 1 HJWLO03-08 ARRAY BAR HEEA| vE
9 1 HJWLO03-09 ARRANGEMENT COVER HEER AHH
10 2 HJWLO03-10 GUIDE ROLLER BRACKET tol= E8 224
11 2 HJWL03-11 SQUARE BAR FIX BRACKET Atzt el 1 E2H
12 2 HJWL03-12 BEARING H| o1 & UCFL 205
13 1 HJWLO03-13 MIDDLE SPRACKET FRANGE &7t A= 2Pl E#X|
14 2 HJWLO03-14 BALL BEARING = Hojd 6004DD
15 1 HJWLO03-15 MIDDLE SPRACKET s Azl
16 1 HJWLO03-16 ROLLER GUIDE SPRACKET S 7ol = 2=
17 1 HJWLO03-17 CAHIN COVER A el 7
18 2 HJWLO03-18 CHAIN x| 2l RS40
19 1 HJWLO03-19 DRUM SPRACKET EH Azl
20 1 HJWLO03-20 DRUM FRANGE =3 X
21 1 HJWL03-21 BALL BEARING = Hojg 6210
22 1 HJWL03-22 ROLLER GUIDE BASE COVER  £2{ 70| = Hf| 0| A 1
23 1 HJWLO03-23 WIRE ROLLER otolo] 3
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HJWLO03

WIRE LINE
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK
24 1 HJWLO03-24 PIN =

25 2 HJWLO03-25 SPACER AH O] A

26 1 HJWLO03-26 BALL BEARING 2 Hojgd 6306
27 1 HJWLO03-27 SNAP RING A a72

28 1 HJWLO03-28 ARRANGEMENT HHZEA

29 4 HJWLO03-29 ROLLER PIN £ 18 ¢

30 4 HJWLO03-30 ROLLER =x

31 8 HJWL03-31 BALL BEARING £ Hojd 6002
32 4 HJWL03-32 SPACER AT 0| A

33 1 HJWLO03-33 ROLLER GUIDE PIN S Jtojl= |

34 1 HJWLO03-34 GREASE INJECTION FITTING I2|a Fd Y E

35 1 HJWLO03-35 GREASE NIPPLE TElAxHE

36 1 HJWLO03-36 SPRING Az

37 1 HJWLO03-37 ROLLER GUIDE BASE E2 7to| = #|oj &

38 2 HJWLO03-38 SNAP RING A 30

A 2 HJWL03-39 BOLT |4 EE M10 x 30L
B 4 HJWLO03-40 BOLT SU4EE M10 x 30L
Cc 2 HJWL03-41 BOLT SU4EE M10 x 15L
D 9 HJWL03-42 BOLT SU4EE M10 x 30L
E 6 HJWLO03-43 BOLT SU4EE M12 x 30L
F 4 HJWLO03-44 BOLT SU4EE M8 x 15L
G 4 HJWLO03-45 BOLT SU4EE M12 x 20L
H 4 HJWLO03-46 BOLT SU4EE M8 x 20L
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HJWLO03

WIRE LINE
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK
I 6 HJWLO03-47 BOLT M10 x 35L
J 4 HJWLO03-48 BOLT M10 x 20L
K 2 HJWLO03-49 WASHER
L 2 HJWLO03-50 BOLT SU4EE M10 x 25L
M 4 HJWL03-51 BOLT SU4EE M10 x 15L
N 2 HJWL03-52 BOLT SU4EE M8 x 20L
O 8 HJWLO03-53 WRENCH BOLT dixl 2E M10 x 45L
P 8 HJWLO03-54 BOLT SU4EE M8 x 20L
Q 6 HJWLO03-55 BOLT SU4EE M8 x 20L
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK
1 1 HJGBG902 - 01 Gear box base 7|0{EtA Ho| &
2 1 HJGBG902 - 02 Slide stopper £2i0|E AEH
3 4 HJGBG902 - 03 W/bolt Hx=2E M10X45
4 4 HJGBG902 - 04 Bearing sleeve HoZ S2le
5 4 HJGBG902 - 05 Camfollower bearing HE=Q HOHY CF-24
6 24 HJGBG902 - 06 H/bolt, spring/plain washer =E AZ2/H M M8X30
7 4 HJGBG902 - 07 Nut HE M24
8 1 HJGBG902 - 08 Gear box ass'y 7| 0{EtA OFAM|O|
9 2 HJGBG902 - 09 Slide cylinder &2fo|E Al2liH @60-500st
10 2 HJGBG902 - 10 Pin | 25
11 2 HJGBG902 - 11 Snap ring At C25
12 2 HJGBG902 - 12 Pin | 25
13 2 HJGBG902 - 13 Snap ring At C25
14 1 HJGBG902 - 14 Slide plate &2lo|E Z30|E
15 2 HJGBG902 - 15 Guide plate folE Zg0o|E
16 2 HJGBG902 - 16 Spacer A 0| M
17 30 HJGBG902 - 17 H/bolt, spring/plain washer EE, AzZal/d oM M12X30
18 2 HJGBG902 - 18 Lower guide plate SHE 70| E Z3|0|E
19 2 HJGBG902 - 19 Middle guide plate =9t Jlo|E Eg0o|E
20 2 HJGBG902 - 20 Upper guide plate AR J10|E Z3|0|E
21 4 HJGBG902 - 21 MC stopper MC 2 EI
22 2 HJGBG902 - 22 MC nylon MC Lt & 15T x 46 x 806
23 4 HJGBG902 - 23 Liner 2lolL 10T x 43 x 870
24 2 HJGBG902 - 24 Push plate 2 5T x 46 x 806
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ITEM P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK
25 12 HJGBG902 - 25 H/bolt, spring/plain washer =E AZ2/H M M16X120
26 6 HJGBG902 - 26 H/bolt, spring/plain washer =E AZ2/H M M16X70
27 6 HJGBG902 - 27 H/bolt, spring/plain washer =E AZ2/H M M16X55
28 8 HJGBG902 - 28 H/bolt, spring washer, nut =E, AZEQIM HE M16X80
29 8 HJGBG902 - 29 W/bolt, spring washer HXZE, AZTZAM M12X70
30 1 HJGBG902 - 30 Gear box support A Zlo0{gtA MEZE A
31 1 HJGBG902 - 31 Sliding bar =2to|d Bt
32 8 HJGBG902 - 32 W/bolt HxeE M12X45
33 1 HJGBG902 - 33 Gear box support B ZloigtA MEZE B
34 14 HJGBG902 - 34 H/bolt, spring washer, nut =E AZERIM HE M16X55
35 14 HJGBG902 - 35 H/bolt, spring washer =E AZERLM M16X45
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJGB901 - 01 GEAR BOX BASE 7|0t Hir
2 1 HJGB901 - 02 GEAR BOX COVER 710 8kA FHH
3 1 HJGB901 - 03 MAIN GEAR 27|
4 1 HJGB901 - 04 PINION GEAR LEFT SIDE 27|0{(Z)
5 1 HJGB901 - 05 PINION GEAR RIGHT SIDE 2T10{(F)
6 1 HJGB901 - 06 UNDER BEARING COVER Hl o1& FH i (3t
7 1 HJGB901 - 07 UPPER BEARING COVER o1 FHb{ (&
8 1 HJGB901 - 08 900 SHANK 900 &3
9 1 HJGB901 - 09 SHANK COVER A3 FHH
10 1 HJGB901 - 10 MOTER COVER FOR HIGH SPEED n=0E EUX|
11 1 HJGB901 - 11 MOTER COVER FOR LOW SPEED X &2 E Z2HX|
12 1 HJGB901 - 12 CHANGE GEAR PISTON HelX|Z|of o AE
13 1 HJGB901 - 13 SPRING PLATE UNDER AT Z20|E(st)
14 1 HJGB901 - 14 SPRING PLATE UPPER AT E0|EA)
15 1 HJGB901 - 15 CHANGE GEAR A 21X 7|0
16 1 HJGB901 - 16 CHANGE GEAR ADAPTER H I X|Z]0f Of & Ef
17 1 HJGB901 - 17 BUSH =4
18 1 HJGB901 - 18 CIRCULATION STRAINER CASING @ao{ntr| AHolA
19 1 HJGB901 - 19 STRAINER 2 0{17|
20 1 HJGB901 - 20 STRAINER HOUSING COVER| 2<0{2}7| st9& HHH
21 1 HJGB901 - 21 STRAINER HOUSING 2doint7| sh2d
22 1 HJGB901 - 22 OIL LEVEL GLASS A 1" PF
23 1 HJGB901 - 23 HIGH-SPEED MOTOR 1= T E REXROTH 160CC
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HJGB901

GEAR BOX
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P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
24 1 HJGB901 - 24 LOW-SPEED MOTOR MERH Eaton 6-310CC
A 1 HJGB901 - 25 BEARING Hl o1& 32032
B 1 HJGB901 - 26 BEARING Hl o1& 32024
C 2 HJGB901 - 27 BEARING H o & 6210
D 2 HJGB901 - 28 BEARING H o & 6212
E 2 HJGB901 - 29 OIL-SEAL 2 4 3160 x 3190 x 14
F 1 HJGB901 - 30 OIL-SEAL 22 4 @100 x @125 x 13
G 1 HJGB901 - 31 USH OIL SEAL 22 4 USH100
H 1 HJGB901 - 32 OIL-SEAL DUST HX|gol 4 U-PACKING @100
I 1 HJGB901 - 33 U-PACKING 22 4 @95 x @110 x 9
J 1 HJGB901 - 34 SNAP RING A J55
K 1 HJGB901 - 35 U-PACKING 22 4 @95 x @110 x 9
L 1 HJGB901 - 36 BEARING H| o & 6911
M 1 HJGB901 - 37 O-RING 23 G55
N 1 HJGB901 - 38 O-RING 23 G55
O 1 HJGB901 - 39 CIRCULATION PUMP |o{etA e E
P 22 HJGB901 - 40 HEXAGON SOCKET BOLT dixl 2E M12 x 40L
Q 12 HJGB901 - 41 HEXAGON SOCKET BOLT gzl 2E M12 x 65L
R 4 HJGB901 - 42 HEXAGON SOCKET BOLT gzl 2E M6 x 20L
S 6 HJGB901 - 43 HEXAGON SOCKET BOLT gzl 2E M10 x 30L
T 1 HJGB901 - 44 SPRING INNER ATE()
u 1 HJGB901 - 45 SPRING OUT A Z (D)
\Y 32 HJGB901 - 46 HEXAGON SOCKET BOLT dxl 2E M10 x 30L
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P/NAME
ITEM QTY. P/NO. ! REMARK
NO. ENGLISH KOREA
w 12 HJGB901 - 47 HEXAGON SOCKET BOLT dixl 2E M12 x 30L
X 12 HJGB901 - 48 HEXAGON SOCKET BOLT dixl 2E M10 x 25L
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HJH20 - DS

DRILL HEAD DIA SWIVEL
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ITEM

P/NAME

NO. QTY. P/NO. ERENET EEER REMARK
1 1 HJH20 - DS - 01 [-bolt olo|EE M10
2 10 HJH20 - DS - 02 W/bolt S X ZE M6 X 45
3 1 HJH20 - DS - 03 Upper case AHE o] A
4 1 HJH20 - DS - 04 Spring Az
5 1 HJH20 - DS - 05 Water pipe =
6 1 HJH20 - DS - 06 O-ring (k= G50
7 1 HJH20 - DS - 07 Upper adapter AR O{EHE
8 3 HJH20 - DS - 08 V-packing ol iz @28 X G341
9 1 HJH20 - DS - 09 Lower adapter St O | E
10 1 HJH20 - DS - 10 U-packing Saj Z @28 X @36 X 5 NOK USH28A
11 1 HJH20 - DS - 11 Seal case Aol A
12 1 HJH20 - DS - 12 Bearing nut, washer H ol H E kM ANO09, M45 X 1.5P
13 2 HJH20 - DS - 13 Bearing H o & 6009
14 1 HJH20 - DS - 14 Shaft AZE
15 1 HJH20 - DS - 15 Bearing H o & 51110
16 1 HJH20 - DS - 16 U-packing Saj Z NOK USH50
17 1 HJH20 - DS - 17 Lower case SHEAH Ol A
18 1 HJH20 - DS - 18 O-ring k= G30
19 1 HJH20 - DS - 19 Swivel adapter A o E
20 2 HJH20 - DS - 20 O-ring (k= P60
21 1 HJH20 - DS - 21 VS-seal VS VS75
22 1 HJH20 - DS - 22 Shank | 800
23 16 HJH20 - DS - 23 W/bolt S2HxZE M12 X 50
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HJH20 - DS

DRILL HEAD DIA SWIVEL

212



ITEM Qry. P/NO. P/NAME

NO. ENGLISH KOREA REMARK
24 1 HJH20 - DS - 24 Head flange S| EZX]

25 1 HJH20 - DS - 25 O-ring k= P120
26 1 HJH20 - DS - 26 Spindle head FdlE=
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CUT-OFF VALVE HJCVO04
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ITEM

P/NAME

NO. QTY. P/NO. SRENEh EEER REMARK
1 1 HJCVO04 - 01 Cut-off block ZHex =25
2 1 HJCV04 - 02 Valve piston BHE TAE
3 2 HJCVO04 - 03 U-packing Saj Z USH40
4 1 HJCVO04 - 05 O-ring (k= G65
5 1 HJCV04 - 06 Seal case A Ho|A
6 1 HJCVO04 - 07 Cylinder flange A2 ZEX|
7 6 HJCVO04 - 08 W/bolt Wx=2E M8 x 70L
8 1 HJCVO04 - 09 Hydraulic cylinder Sotalz|I
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FUEL TANK | HJFT35D00
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ITEM

P/NAME

NO. QTY. P/NO. N HER REMARK
1 1 HJFT35D00 - 01 Fuel Tank H=ZET
2 1 HJFT35D00 - 02 Inlet T
3 1 HJFT35D00 - 03 Fuel Sensor Stick HEE
4 1 HJFT35D00 - 04 Fuel Tank Cover HA=EE T Ay
5 5 HJFT35D00 - 05 Fuel Level Guage A= 2™ A olx]|
6 1 HJFT35D00 - 06 PF Plug PF o 22t
7 1 HJFT35D00 - 07 Rubber Plate neo
8 1 HJFT35D00 - 08 PF Plug PF o 22t
9 1 HJFT35D00 - 09 O-Ring (k=
10 1 HJFT35D00 - 10 Access Cover AT Ay
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HJHTO06

HYDRAULIC TANK
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ITEM

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 HJHTO6 - 01 Hydraulic tank body TR |
2 3 HJHTO6 - 02 Oil level guage 2 = Aol X|
3 1 HJHTO6 - 03 Air breather ool =z
4 1 HJHTO6 - 04 PT cap PT ol 2} 3/8"
5 1 HJHTO6 - 04 PF cap PF M2} 3/8"
6 1 HJHTO6 - 05 PF nipple PF HE 2"
7 1 HJHTO6 - 06 Pipe flange olo| = EX|
8 3 HJHTO06 - 07 O-ring =] G185
9 2 HJHTO6 - 10 Return filter body 2|E Tl diC|
10 2 HJHTO6 - 11 O-ring =] G175
11 2 HJHTO06 - 12 Return filter 2B ZE
12 1 HJHTO6 - 13 Filter body cover IZ e dic] HH
13 1 HJHTO6 - 14 Indicator QIC|AH Ol &
14 1 HJHTO6 - 15 Indicator cover Qlc|#ol&
15 1 HJHTO6 - 16 Set screw FRHXEE PT 1/8"




BATTERY CASE HJBC35D00
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ILE)M QTY. P/NO. N PINAME HER REMARK
1 1 HJBC35D00 - 01 Battery Case gtdl2| Aol A
2 1 HJBC35D00 - 02 Access Cover HAT AHH
3 1 HJBC35D00 - 03 Case Cover HolA Hu
4 2 HJBC35D00 - 04 Battery Hi E{ 2| 24V
5 1 HJBC35D00 - 05 Key Box 7| erA
6 2 HJBC35D00 - 06 Key Switch F| A2
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MUD PUMP ASS'Y | HJFMC
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ITEM

P/NAME

NO. QTY. P/NO. ENEIEn HER REMARK

1 1 HJFMC - 01 Pressure Relief Control Screw UHE Eal= Mo A3F

2 1 HJFMC - 02 Nut HE

3 1 HJFMC - 03 Pressure Relief Valve Body 22| @e dir|

4 1 HJFMC - 04 Connecting Nipple L=

5 1 HJFMC - 05 Connecting Nipple L=

6 1 HJFMC - 06 Elbow AH P

7 1 HJFMC - 07 Connecting Nipple L=

8 1 HJFMC - 08 Hose Coupling SAHEE

9 1 HJFMC - 09 Bushing 2AM

10 1 HJFMC - 10 Mud Pump HEE=

11 1 HJFMC - 11 Connecting Nipple L=

12 1 HJFMC - 12 Ball Valve =e

13 1 HJFMC - 13 Elbow AHP

14 1 HJFMC - 14 Plug Zp1

15 1 HJFMC - 15 Drive Pinion Housing S A2l

16 3 HJFMC - 16 Wrench Bolt dxl 2E M14 x 15L
17 1 HJFMC - 17 Oil Seal a4 58 x 38 x 11
18 1 HJFMC - 18 O-Ring g G70

19 1 HJFMC - 19 Motor Coupling Body A4 AHEY HiC

20 5 HJFMC - 20 Wrench Bolt dxl 2E M12 x 30L
21 1 HJFMC - 21 Motor Coupling HA HEZ

22 1 HJFMC - 22 O-Ring =] G85
23 1 HJFMC - 23 Hydraulic Motor T 2 E 160cc
24 4 HJFMC - 24 Wrench Bolt dxl 2E M12 x 30L
25 3 HJFMC - 25 Plug EZ8a
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 3 HJFMC - 10 - 01 Wrist Pin As H
2 3 HJFMC - 10 - 02 Screw Set A23F A
3 2 HJFMC - 10 - 03 Pinion Bearing ool H o ™
4 1 HJFMC - 10 - 06 Pinion Shaft el AFZE
5 1 HJFMC - 10 - 07 Key 7|
6 1 HJFMC - 10 - 08 Rotating Oil Seal 3™ A
7 2 HJFMC - 10 - 09 Crank Bearing Cone AT HEH 2
8 2 HJFMC -10-10 Screw 237
9 9 HJFMC - 10 - 05 Pinion Bearing Cap Screw U Ho{™E H ATF
10 2 HJFMC - 10 - 11 Blind Bearing Housing =il = HoE steF
11 2 HJFMC -10-12 O-Ring =
12 2 HJFMC - 10 - 13 Crank Bearing Cup I HAH ZA
13 1 HJFMC - 10 - 14 Crank Shaft ™I AFZE
14 6 HJFMC - 10 - 15 Bearing Housing Shim Ho 3 std &
15 2 HJFMC - 10 - 16 Bearing Housing Gasket Hio{ & st & TtAZl
16 1 HJFMC - 10 - 17 Blind Pinion Housing =efel= "y st F
17 2 HJFMC -10-18 Pinion Gasket L ZtAd
18 1 HJFMC - 10 - 19 Power Frame ool =2l
19 1 HJFMC - 10 - 20 Inspection Plate B4 E2lolE
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MUD PUMP (POWER END B) HJFMC - 10
20 Q) @@ (4 (26) 27
28
(I
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
20 2 HJFMC - 10 - 21 Cap Screw HA3F7

21 3 HJFMC - 10 - 22 Seal Retainer Gasket & 2lHlol FtAZ

22 3 HJFMC - 10 - 23 Crosshead Assembly AZ2A5E o{d =2

23 2 HJFMC - 10 - 24 Self Tapping Screw dzHEATRF

24 1 HJFMC - 10 - 25 Name Plate H e ZeflolE

25 3 HJFMC - 10 - 26 Connecting Rod Assembly HUEY 22 ofd Se|
26 1 HJFMC - 10 - 27 Filler Cap or Vent e Y E=HE

27 1 HJFMC - 10 - 28 Back Cover Gasket B {0 A

28 1 HJFMC - 10 - 29 Back Cover B 7 b

29 3 HJFMC - 10 - 30 Rod Bearing ZEHo{3

30 1 HJFMC - 10 - 31 Petcock o=

31 2 HJFMC - 10 - 32 Power End Pipe Plug oo/l = mlo|= E2{1
32 18 HJFMC - 10 - 33 Screw A3F

33 3 HJFMC - 10 - 34 Seal Holder 4 =04

34 9 HJFMC - 10 - 35 Piston Rod Oil Seal IAE ZE ¢ M4

35 3 HJFMC - 10 - 36 Seal Retainer Nut A zlHolH HE
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MUD PUMP (FLUID END) HJFMC - 10
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ITEM

P/NAME

NO. QTY. P/NO. ERENET EEER REMARK
36 3 HJFMC - 10 - 37 Valve Cover O-Ring e HH 2F

37 3 HJFMC - 10 - 38 Valve Cover Clamp HHE Iy ST

38 6 HJFMC - 10 - 39 Valve Cover Hex Nut e HH FZHE

39 6 HJFMC - 10 - 40 Valve Cover Stud e I AHE

40 3 HJFMC - 10 - 41 Valve Cover B = I

41 6 HJFMC - 10 - 42 Fluid Cylinder Gasket EF0|= gl 7tadl
42 3 HJFMC - 10 - 43 Hex Nut SZHH{E

43 3 HJFMC - 10 - 44 Nut Retainer H E 2|H|ol L4

44 3 HJFMC - 10 - 45 Piston Retainer oA E 2[HolH

45 3 HJFMC - 10 - 46 Cylinder A2y

46 3 HJFMC - 10 - 47 Piston Cup oAgE A

47 3 HJFMC - 10 - 48 Piston Holder nAgE =24

48 3 HJFMC - 10 - 49 Rod Seal O-Ring EE M4 28

49 3 HJFMC - 10 - 50 Suction Plug R =

50 1 HJFMC - 10 - 51 Fluid Chamber EF0/= M

51 6 HJFMC - 10 - 52 Valve Ball ge 5

52 6 HJFMC - 10 - 53 Valve Seat HWE AE

53 4 HJFMC - 10 - 54 Pipe Plug oto|= E2{1

54 3 HJFMC - 10 - 55 Cylinder Cover A2l 7

55 2 HJFMC - 10 - 56 Fluid Cylinder Stud EFOolE A2 AHE
56 6 HJFMC - 10 - 57 Cylinder Cover Stud Az HH AHE

57 3 HJFMC - 10 - 58 Cylinder Clamp Az SY¥=

58 3 HJFMC - 10 - 59 Cylinder Cover O-Ring AEH AHH 23

59 8 HJFMC - 10 - 60 Hex Nut SFU4HE
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WATER INJECTION HJWI02
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ILE)M QTY. P/NO. N PINAME REMARK
1 1 HJWI02 - 01 Water injection H Max 604/m
2 1 HJWI02 - 02 Motor flange L)
3 1 HJWI02 - 03 Coupling A
4 1 HJWI02 - 04 Hydraulic motor = TBO080AP
5 1 HJWIO02 - 05 Sleeve fixing cover £o|l2 13 Ay




RADIATOR ASSEMBLY HJRD35D00
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ITEM

P/NAME

NO. QTY. P/NO. SRENEh EEER REMARK
1 1 HJRD35D00 - 01 Cooler Protection Cover 28 235 7y
2 1 HJRD35D00 - 02 Fixing Bracket (Upper) 2icjoflole ™ =22l (ah)
3 1 HJRD35D00 - 03 Oil Cooler A=y
4 1 HJRD35D00 - 04 Inter Cooler S
5 1 HJRD35D00 - 05 Radiator Cooling Cover 2ic|oflo|&f x| o}
6 1 HJRD35D00 - 06 Fixing Bracket (Lower) 2icjoflole ™ =2fz2l(st)
7 2 HJRD35D00 - 07 Mounting Support OIR2EMEE
8 1 HJRD35D00 - 08 Radiator 2tc|of| o] B
9 2 HJRD35D00 - 09 Aucxiliary Qil Cooler Fix Bracket H= 2222 1H =ei7l
10 1 HJRD35D00 - 10 Auxiliary Oil Cooler BEx 2=z
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H5V140

HYDRAULIC PUMP
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 H5V140 - 01 Valve plate (L/R) B =2 Z8 0| E(L/R)
2 1 H5V140 - 02 Cylinder block Aed =
3 9 H5V140 - 03 Coil spring AU AzZE
4 1 H5V140 - 04 Space of ball guide =710|E AHo[A
5 1 H5V140 - 05 Ball guide =710l
6 1 H5V140 - 06 Set plate ME Z20|E
7 9 H5V140 - 07 Piston shoe IAE &5
8 1 H5V140 - 08 Shoe plate 7+ 80| E
9-A 1 H5V140 - 09 Swash plate AR E20|E
9-B 1 H5V140 - 10 Swash plate(caterpillar) A Ei0| E(FHE E &)
10-A 1 H5V140 - 11 Support MZE
10-B 1 H5V140 - 12 Support(caterpillar) MZE((FIHZ )
11 1 H5V140 - 13 Drive shaft (FR/RR) TS AZE(FR/RR)
12 2 H5V140 - 14 Space of drive shaft TE AFZE A 0|2
13 1 H5V140 - 15 Roller bearing E Ho
14-A 1 H5V140 - 16 Valve block e 55
14-B 1 H5V140 - 17 Valve block(H3V DTP/H5V SERIES) W= S 5(H3V DTP/H5V SERIES)
15-A 1 H5V140 - 18 Check valve - short HIAWE - AHE
15-B 1 H5V140 - 19 Check valve - long MW .5
16 1 H5V140 - 20 Epr valve St x MU =
17 1 H5V140 - 21 Case Aol
18 1 H5V140 - 22 Regulator ass'y 2| 22 0| ofA|0]
19 1 H5V140 - 23 Servo piston ME ZAE
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H5V140

HYDRAULIC PUMP
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ITEM P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
20 1 H5V140 - 24 Tilting pin g8 &

21 1 H5V140 - 25 Pto box ass'y PTO EtA ofAllO]

22 1 H5V140 - 26 Coupling HEE

247




HYDRAULIC PUMP H3V63RS
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P/NAME
ITEM QTY. P/NO. REMARK
NO. ENGLISH KOREA
1 1 H3V63S Piston pump AE Ho
2 1 HGP15 Gear Pump 7ol H=
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H3V63S

HYDRAULIC PUMP
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ITEM

P/NAME

NO. QTY. P/NO. ENGLISH KOREA REMARK
1 1 H3V63S - 01 Valve plate (L/R) e =80l E
2 1 H3V63S - 02 Cylinder block Aelrs=
3 9 H3V63S - 03 Coil spring AU AzZE
4 1 H3V63S - 04 Space of ball guide =710|E AHo[A
5 1 H3V63S - 05 Ball guide = 7l0l=
6 1 H3V63S - 06 Set plate ME Z20|E
7 9 H3V63S - 07 Piston shoe IAE &5
8 1 H3V63S - 08 Shoe plate % Z2|0|E
9 1 H3V63S - 09 Swash plate AQAl EE|O|E
10 1 H3V63S - 10 Support MEE
11 1 H3V63S - 11 Drive shaft (L/R) TS AEZE(LR)
12 1 H3V63S - 12 Space of drive shaft T = AFZE A o|A
13 2 H3V63S - 13 Roller bearing E HoE
14 1 H3V63S - 14 Coupling HEY
15 1 H3V63S - 15 Valve block WE E5
16 1 H3V63S - 16 Housing Sl s
17 1 H3V63S - 17 Regulator ass'y 2| 22l 0| E{ otA|o]
18 1 H3V63S - 18 Servo piston ME ZAE
19 1 H3V63S - 19 Tilting pin 28 &
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DLO08

ENGINE ASS'Y




"l:lEOM Qary. PINO. ENGLISH = KOREA REMARK
1 1 DLO08 - 01 Engine ol = D6BT
2 1 DLOS8 - 02 Flywheel cover (in) Z2j0| 2 L7 H
3 1 DLOS - 03 Engine coupling ANz HEZY
4 1 DLO08 - 04 Rubber coupling 17 AHEE
5 1 DLOS8 - 05 Flywheel spacer Z2jo| 2 AH oM
6 1 DLOS8 - 06 Flywheel cover (out) Z2j0| 2 2|7 H
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PRIORITY/PILOT CHECK/RELIEF VALVE HJPV01 / HJPVO02 / HJCVO01 / HIRVO1
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ILE)M QTY. P/NO. ENGLISH PINAME KOREA REMARK
1 1 HJPVO1 PRIORITY VALVE FMHNHEE 60L
2 1 HJPVO02 PRIORITY VALVE FMHNH HE 120L
3 1 HJCVO1 PILOT CHECK VALVE oldE W=
4 1 HJRVO01 RELIEF VALVE gojzde
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FILTERS

HJFILT35D01(DL08)

o). kia MOTOR® |27
FILTER ASS'Y-FUEL

ELEMENT-FUEL
3194571002

il

R

X Filtratio”
"Oui it
rm:x-;;:., etk

I
L B
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P/NAME

ILE)M QTY. P/NO. ENGLISH / KOREA REMARK
1 1 HJFILT35D01 - 01 WATER SEPARATOR FILTER| S#s&2| 2 HYUNDAI 31945-7L002
2 1 HJFILT35D01 - 02 FUEL FILTER o = 2 E DOOSAN 65.12503-5033A
3 1 HJFILT35D01 - 03 ENGINE OIL FILTER Ol X 2 1 =l £ DOOSAN 65.05510-5020B
4 1 HJFILT35D01 - 04 HYD. OIL SUCTION FILTER 22U M EHE 2"Long & 3"
5 1 HJFILT35D01 - 05 HYD. OIL RETURN FILTER ez |sH I H HYUNDAI 26300-7H000
6 1 HJFILT35D01 - 06 GEAR BOX OIL FILTER Zl0{gtA @A EHEH 65.12515-5006
7 2 HJFILT35D01 - 07 HYD. OIL DRAIN TANK RETURN FILTER| 22l =3 olzl & PARKER AE25
8 1 HJFILT35D01 - 08 ENGINE AIR CLEANER FILTEF Q2 Floflof 22| 4 E H 28130-7H500
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