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Composition of shop manual

The contents of this shop manual are shown together with Form No. in a list.
Note 1: Always keep the latest version of this manual in accordance with this list and utilize accordingly.
The marks shown to the right of Form No. denote the following:
C: New issue (to be filed additionally) ®: Revision (to be replaced for each Form No.)

Note 2: This shop manual can be supplied for each Form No.

Note 3: To file this shop manual in the special binder for management, handle it as follows:
+ Place a divider on the top of each section in the file after matching the Tab No. with No. indicated
next to each Section Name shown in the table below:
+ File overview and other materials in sections in the order shown below and utilize them accord-

ingly.
Section Title Form Number
Shop Manual, contents binder, binder label and (abs ... e SENQ4041-05
00 INA@x AN TOFEWOTT ... e se e e s e e s en e e e er s SENQ4042-05
300 =TS SEN04050-05 @
200 Foreword and general iNfOrMALION ... oo e e e e e er e e e nre e SENQ4051-02
01 GIBNETAL ittt et ere et e resreere e se e re e e esseaseas£sees£nEes e s e aes sE se eReeutereerenEenEenre e e e nnernen SENQ4043-01
100 Specification and technical data.. .. oo e SENQ4052-01
10 Structure, function and maintenance STANAANd... ... e e e SENQ4044-01
100 Engine and COONNG SYSIEM oo e e s e e e enr e sre e rn e e sre e rnneas SEN04230-00
200 POWET ITAIN o ettt et ste e st et et e seees e et e seeeaeees e seeeae e et e seeeaeeerbes seeenrenrenns SEN04231-01
300 Undercarmiage and frAME ... e s re e e sr e e e nr e e se e nre e SENQ4232-01
410 Hydraulic system, Par 1 et e e e en e e SENQ04233-01
420 Hydraulic System, Part 2 ... ettt e e et e e e nr e SEN04234-01
500 WOrk GOUIPIMENT. o et et et e s rr e sr e rr e e sre e rr e e sre e reeee s sreerreeennre SEN04236-01
600 Cab and it ataChmMENTS ... et e e e e e e e e e SENQ04237-00
00 ElBGIrICAl SYSIEM ottt e st sr e e re e e sre e e e nn e e eeenr e seeeeenrre SEN04238-01
20 SIANAArd VAIUS T8BIE. ... e e e e s SENQ4045-00
100 Standard service valug table ... e SEN04096-00
30 Testing and A0JUSTING ..o oottt e s se e e e e e e e et ee e aar e seeen e enr e s SEN04046-02
110 Testing and adjusting, PArt 1. .. e e e e e e s SENQ4097-02
120 Testing and adjusting, Part 2. .. ettt e e e e SEN04098-00
130 Testing and adjusting, PArt 3. e e e SEN04099-00
40 TroubIESROOLING. ...e e e e e e e e e e e e e e e SENQ4047-02
100 Failure code table and fuse 10CATIONS ..o it e e SEN04100-00
200 General information on troubleShOOLING ....veeece et e SEN04101-02
310 Troubleshooting by failure code (Display of cade), Part 1 ... SENQ04102-00
320 Troubleshooting by failure code (Display of code), Part 2 ... e SEN04103-01
330 Troubleshooting by failure code (Display of cade), Part 3 ... SENQ04104-00
340 Troubleshooting by failure code (Display of code), Part 4 ..o e SEN04105-00
350 Troubleshooting by failure code (Display of cade), Part 5 ... SENQ04106-00
400 Troubleshooting of electrical system (E-mode)......ooc i eee e e SEN04107-00
500 Troubleshooting of hydraulic and mechanical system (H-mode} ... e SEN04108-01
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200 Foreword and general information

SEN04051-02 Safety notice

Safety notice (Rev. 2008/08)

Important safety notice

Proper service and repair are extremely important for safe machine operation. The service and repair
techniques recommended by Komatsu and described in this manual are both effective and safe.
Some of these techniques require the use of tools specially designed by Komatsu for the specific
purpose.

To prevent injury to workers, the symbol & is used to mark safety precautions in this manual. The
cautions accompanying these symbols should always be followed carefully. If any dangercus situa-
tion arises or may possibly arise, first consider safety, and take the necessary actions to deal with
the situation.

1. General precautions 7y It welding repairs are needed, always

& Mistakes in operation are extremely have a trained and experienced welder
dangerous. Read the Operation and carry out the work. When carrying out
Maintenance Manual carefully before welding work, always wear welding
operating the machine. In addition, gloves, apron, shielding goggles, cap and
read this manual and understand its other clothes suited for welding work.
contents before starting the work. 8) Before starting work, warm up your body

1) Before carrying out any greasing or thoroughly to start work under good condi-
repairs, read all the safety labels stuck to tion.
the machine. For the locations of the 9) Avoid continuing work for long hours and
safety labels and detailed explanation of take rests at proper intervals to keep your
precautions, see the Operation and Main- body in good condition. Take rests in
tenance Manual. specified sale places.

2) Decide a place in the repair workshop to

keep tools and removed parts. Always Safety points

keep the tools and parts in their correct
places. Always keep the work area clean 1 |Good arrangement
and make sure that there is no dirt, water, 2 |Correct work clothes
or oil on the floor. Smoke only in the areas 3 |Following work standard
provided for smoking. Never smoke while , . .
working. 4 |Making and checking signs
3) When carrying out any operation, always 5 Prohibition of operation and handling by
wear safety shoes and helmet. Do not unlicensed workers
wear loose work clothes, or clothes with 6 |Safety check before starting work
butions missing. Wearing protective goggles
. Always wear safety glasses when hit- 7 (for clegniijng or gringingggwork)
ting parts with a hammer.
e Always wear safely glasses when 8 Wearing shielding goggles and protectors
grinding parts with a grinder, etc. (for welding work)
4)  When carrying out any operation with 2 or 9 |Good physical condition and preparation
more workers, always agree on the oper- Precautions against work which you are
ating procedure before starting. Always 10 | ot Used to or you are used 1o oo much

inform your fellow workers before starting
any step of the operation. Before starting
work, hang UNDER REPAIR warning
signs in the operator's compartment.

5) Only qualified workers must carry out work
and operation which require license or
qualification.

6) Keep all tools in good condition, learn the
correct way to use them, and use the
proper ones of them. Before starting work,
thoroughly check the tools, machine, fork-
lift, service car, etc.
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2.

Preparations for work

1)

Before adding oil or making any repairs,
park the machine on a hard and level
ground, and apply the parking brake and
block the wheels or tracks to prevent the
machine from moving.

Before starting work, lower the work
equipment (blade, ripper, bucket, etc.) to
the ground. If this is not possible, insert
the lock pin or use blocks to prevent the
work equipment from falling. In addition,
be sure to lock all the control levers and
hang warning signs on them.

When disassembling or assembling, sup-
port the machine with blocks, jacks, or
stands before starting work.

Remove all mud and oil from the steps or
other places used to get on and off the
machine. Always use the handrails, lad-
ders or steps when getting on or off the
machine. Never jump on or off the
machine. If it is impossible to use the
handrails, ladders or steps, use a stand to
provide safe footing.

Precautions during work

1)

Before disconnecting or removing compo-
nents of the oil, water, or air circuits, first
release the pressure completely from the
circuit. When removing the oil filler cap, a
drain plug, or an oil pressure pickup plug,
loosen it slowly to prevent the oil from
spurting out.

The coolant and oil in the circuits are hot
when the engine is stopped, s¢ be careful
not to get scalded. Wait for the oil and
coolant to cool before carrying out any
work on the oil or water circuits.

Before starting work, stop the engine.
When working on or around a rotating
part, in particular, stop the engine. When
checking the machine without stopping
the engine (measuring oil pressure,
revolving speed, temperature, etc.), take
extreme care not to get rolled or caught in
rotating parts or moving parts.

Before starting work, remove the leads
from the battery. Always remove the lead
from the negative (-) terminal first.

When raising a heavy component (heavier
than 25 kg), use a hoist or crane. Before
starting work, check that the slings (wire
ropes, chains, and hooks) are free from
damage. Always use slings which have
ample capacity and install them to proper
places. Operate the hoist or crane slowly
to prevent the component from hitting any
other part. Do not work with any part still
raised by the hoist or crane.

D39EX-22, D39PX-22

10)

11)

12)

13)

14)

15)

16)

When removing a cover which is under
internal pressure or under pressure from a
spring, always leave 2 bolts in diagonal
positions. Loosen those bolts gradually
and alternately to release the pressure,
and then remove the cover.

When removing components, be careful
not to break or damage the electrical wir-
ing. Damaged wiring may cause electrical
fires.

When removing piping, stop the fuel or oil
from spilling out. If any fuel or oil drips
onto the floor, wipe it up immediately. Fuel
or oil on the floor can cause you to slip
and can even start fires.

As a general rule, do not use gasoline to
wash parts. Do not use it to clean electri-
cal parts, in particular.

Be sure 1o assemble all parts again in their
original places. Replace any damaged
parts and parts which must not be reused
with new parts. When installing hoses and
wires, be sure that they will not be dam-
aged by contact with cther parts when the
machine is operated.

When installing high pressure hoses,
make sure that they are not twisted. Dam-
aged tubes are dangerous, s¢ be
extremely careful when installing tubes for
high pressure circuits. In addition, check
that connecting parts are correctly
installed.

When assembling or installing parts,
always tighten them to the specified
torques. When installing protective parts
such as guards, or parts which vibrate vio-
lently or rotate at high speed, be particu-
larly careful to check that they are
installed correctly.

When aligning 2 holes, never insert your
fingers or hand. Be careful not to get your
fingers caught in a hole.

When measuring hydraulic pressure,
check that the measuring tools are cor-
rectly assembled.

Take care when removing or installing the
tracks of track-type machines. When
removing the track, the track separates
suddenly, so never let anyone stand at
either end of the track.

If the engine is operated for a long time in
a place which is not ventilated well, you
may suffer from gas poiscning. Accord-
ingly, open the windows and doors to ven-
tilate well.
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4. Precautions for sling work and making
signs

1)

Only one appointed worker must make
signs and co-workers must communicate
with each other frequently. The appointed
sign maker must make specified signs
clearly at a place where he is well seen
from the operator's seat and where he can
see the working condition easily. The sign
maker must always stand in front of the
load and guide the operator safely.

e Do not stand under the load.

e Do not step on the load.

Check the slings before starting sling
work.

Keep putting on gloves during sling work.
(Put on leather gloves, if available.)
Measure the weight of the load by the eye
and check its center of gravity.

Use proper sling according to the weight
of the load and method of slinging. If too
thick wire ropes are used to sling a light
load, the load may slip and fall.

Do not sling a load with 1 wire rope alone.

If it is slung so, it may rotate and may slip

out of the rope. Install 2 or more wire
ropes symmetrically.

& Slinging with 1 rope may cause
turning of the load during hoisting,
untwisting of the rope, or slipping
of the rope from its original wind-
ing position on the load, which can
result in a dangerous accident.

Limit the hanging angle to 60°, as a rule.
Do not sling a heavy load with ropes form-
ing a wide hanging angle from the hook.
When hoisting a load with 2 or more
ropes, the force subjected to each rope
will increase with the hanging angle. The
table below shows the variation of allow-
able load in kN {kg} when hoisting is made
with 2 ropes, each of which is allowed to
sling up to 9.8 kN {1,000 kg} vertically, at
various hanging angles. When the 2 ropes
sling a load vertically, up to 19.6 kN {2,000
kg} of total weight can be suspended.
This weight is reduced to 9.8 kN {1,000
kg} when the 2 ropes make a hanging
angle of 120°. If the 2 ropes sling a 19.6
kN {2,000 kg} load at a lifting angle of
150°, each of them is subjected to a force
as large as 39.2 kN {4,000 kg}.

00-200 4

Load capacity (kN {ks))

19.6 {1700} 13 7
(2000} (

—

08 49

{1000} {500)

Jha @

(2000) ”15'5 167

30 60 a0 120 150

Hanelns angle (des) 91803892

8)

When installing wire ropes to an angular
load, apply pads to protect the wire ropes.
If the load is slippery, apply proper mate-
rial to prevent the wire rope from slipping.
Use the specified eyebolts and fix wire
ropes, chains, etc. to them with shackles,
elc.

Apply wire ropes to the middle portion of

the hook.

e Slinging near the tip of the hook may
cause the rope to slip off the hook
during hoisting. The hook has the
maximum strength at the middle por-
tion.

100%

88% 79% 1% 41%

SADO0470

11)
12)

Do not use twisted or kinked wire ropes.
When lifting up a load, observe the follow-
ing.

e Wind in the crane slowly until wire
ropes are stretched. When settling
the wire ropes with the hand, do not
grasp them but press them from
above. If you grasp them, your fingers
may be caught.

e After the wire ropes are stretched,
stop the crane and check the condi-
tion of the slung load, wire ropes, and
pads.
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13)

e Ifthe load is unstable or the wire rope
or chains are twisted, lower the load
and lift it up again.

e Do not lift up the load slantingly.

When lifting down a load, observe the fol-

lowing.

e When lifing down a load, stop it tem-
porarily at 30 cm above the floor, and
then lower it slowly.

e Check that the load is stable, and
then remove the sling.

e Remove kinks and dirt from the wire
ropes and chains used for the sling
work, and put them in the specified
place.

5. Precautions for using mobile crane

*

Read the Operation and Maintenance
Manual of the crane carefully in advance
and operate the crane salely.

6. Precautions for using overhead hoist crane
& When raising a heavy part (heavier

11)

12)

than 25 kg), use a hoist, etc. In Disas-
sembly and assembly, the weight of a
part heavier than 25 kg is indicated
after the mark of ==

Before starting work, inspect the wire
ropes, brake, clutch, controller, rails, over
wind stop device, electric shock preven-
tion earth leakage breaker, crane collision
prevention device, and power application
warning lamp, and check safety.

Observe the signs for sling work.

Operate the hoist at a safe place.

Check the direction indicator plates (east,
west, south, and north) and the directions
of the control buttons without fail.

Do not sling a load slantingly. Do not move
the crane while the slung load is swinging.
Do not raise or lower a load while the
crane is moving longitudinally or laterally.
Do not drag a sling.

When lifting up a load, stop it just after it
leaves the ground and check salety, and
then lift it up.

Consider the travel route in advance and
lift up a load to a safe height.

Place the control switch on a position
where it will not be an obstacle to work
and passage.

After operating the hoist, do not swing the
control switch.

Remember the position of the main switch
so that you can turn off the power immedi-
ately in an emergency.

D39EX-22, D39PX-22

13)

14)

15)

If the hoist stops because of a power fail-
ure, turn the power switch OFF. When
turning on a switch which was turned OFF
by the electric shock prevention earth
leakage breaker, check that the devices
related to that switch are not in operation
state.

If you find an obstacle around the hoist,
stop the operation.

After finishing the work, stop the hoist at
the specified position and raise the hook
to at least 2 m above the floor. Do not
leave the sling installed to the hogk.

Selecting wire ropes

1)

Select adequate ropes depending on the
weight of parts to be hoisted, referring to
the table below.

Wire ropes

{Standard “Z” twist ropes without galvanizing)

{(JIS G3525, No. 6, Type 6X37-A)

diam“é?g'gf'mpe Allowable load
mm kN ton
10 8.8 0.9
12 12.7 13
14 173 17
16 228 23
18 286 29
20 353 36
25 553 56
30 796 8.1
20 1416 a4
50 5516 556
60 318.3 324

* The allowable load is one-sixth of the
breaking strength of the rope used
(Safety coefficient: 6).
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8. Precautions for disconnecting and con-
necting hoses and tubes in air conditioner

circuit

1) Discennection
& For the environment, the air condi-

*

*

tioner of this machine uses the
refrigerant (air conditioner gas:
R134a) which has fewer factors of
the depletion of the ozone layer.
However, it does not mean that you
may discharge the refrigerant into
the atmosphere as it is. Be sure to
recover the refrigerant when dis-
connecting the refrigerant gas cir-
cuit and then reuse it.

Ask professional traders for collecting
and filling operation of refrigerant
{R134a).

Never release the refrigerant (R134a)
to the atmosphere.

A If the refrigerant gas gets in your

eyes or contacts your skin, you
may lose your sight and your skin
may be frozen. Accordingly, put
on safety glasses, safety gloves
and safety clothes when recover-
ing or adding the refrigerant.
Refrigerant gas must be recovered
and added by a qualified person.

2) Connection

1]

2]

3]

4]

00-200 6

When installing the air conditioner cir-
cuit hoses and tubes, take care that
dirt, dust, water, etc. will not enter
them.

When connecting the air conditioner
hoses and tubes, check that O-rings
{1) are fitted to their joints.

Check that each O-ring is not dam-
aged or deteriorated.

When connecting the refrigerant pip-
ing, apply compressor oil for refriger-
ant (R134a) (DENSO: ND-QILS,
VALEQ THERMAL SYSTEMS:
ZXL100PG (equivalent to PAG46))
to its O-rings.

* Example of O-ring (Fitted to every joint of
hoses and tubes)

BJH12937

* For tightening torque, see the precautions for
installation in each section of "Disassembly
and assembly”.
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How to read the shop manual

e Some attachments and optional parts in this shop manual may not be delivered to certain areas. If one
of them is required, consult KOMATSU distributors.

e Materials and specifications are subject to change without notice.

e Shop manuals are divided into the "Chassis volume” and "Engine volume”. For the engine unit, see the
engine volume of the engine model mounted on the machine.

1. Composition of shop manual
This shop manual contains the necessary technical information for services performed in a workshop.
For ease of understanding, the manual is divided into the following sections.

00.

01.

10.

20.

30.

40.

50.

90.

Index and foreword
This section explains the shop manuals list, table of contents, safety, and basic information.

Specification
This section explains the specifications of the machine.

Structure, function and maintenance standard

This section explains the structure, function, and maintenance standard values of each component.
The structure and function sub-section explains the structure and function of each component. It
serves not only 1o give an understanding of the structure, but also serves as reference material for
troubleshooting. The maintenance standard sub-section explains the criteria and remedies for dis-
assembly and service.

Standard value table

This section explains the standard values for new machine and judgement criteria for testing,
adjusting, and troubleshooting. This standard value table is used to check the standard values in
testing and adjusting and to judge parts in troubleshooting.

Testing and adjusting

This section explaing measuring instruments and measuring methods for testing and adjusting, and
method of adjusting each part. The standard values and judgement criteria for testing and adjusting
are explained in Testing and adjusting.

Troubleshooting

This section explains how to find out failed parts and how to repair them. The troubleshooting is
divided by failure modes. The “S mode” of the troubleshooting related to the engine may bhe also
explained in the Chassis volume and Engine volume. In this case, see the Chassis volume.

Disassembly and assembly

This section explains the special tools and procedures for removing, installing, disassembling, and
assembling each component, as well as precautions for them. In addition, tightening torque and
quantity and weight of coating material, oil, grease, and coolant necessary for the work are also
explained.

Diagrams and drawings (chassis volume)/Repair and replacement of parts (engine volume)
e (Chassis volume

This section gives hydraulic circuit diagrams and electrical circuit diagrams.
e Engine volume

This section explains the method of reproducing, repairing, and replacing parts.

Revision and distribution

Any additions, revisions, or other change of notices will be sent to KOMATSU distributors. Get the most
up-to-date information before you start any work.
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