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SAFETY

SAFETY NOTICE

SAFETY
SAFETY NOTICE

IMPORTANT SAFETY NOTICE

Proper service and repair is 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 A is used to mark safety precautions in this manual.
The cautions accompanying these symbols should always be followed carefully. If any danger-
ous situation arises or may possibly arise, first consider safety, and take the necessary actions

to deal with the situation.

GENERAL PRECAUTIONS

Mistakes in operation are extremely dangerous.
Read the Operation and Maintenance Manual care-
fully BEFORE operating the machine.

1.

Before carrying out any greasing or repairs, read
all the precautions given on the decals which are
fixed to the machine.

. When carrying out any operation, always

wear safety shoes and helmet. Do not wear

loose work clothes, or clothes with buttons

missing.

« Always wear safety glasses when hitting
parts with a hammer.

« Always wear safety glasses when grinding
parts with a grinder, etc.

. If welding repairs are needed, always have a

trained, experienced welder carry out the work.
When carrying out welding work, always wear
welding gloves, apron, hand shield, cap and
other clothes suited for welding work.

When carrying out any operation with two or
more workers, always agree on the operating
procedure before starting. Always inform your
fellow workers before starting any step of the
operation. Before starting work, hang UNDER
REPAIR signs on the controls in the operator's
compartment.

Keep all tools in good condition and learn the
correct way to use them.

6. Decide a place in the repair workshop to keep
tools and removed parts. Always keep the tools
and parts in their correct places. Always keep
the work area clean and make sure that there is
no dirt or oil on the floor. Smoke only in the areas
provided for smoking. Never smoke while work-

ing.
PREPARATIONS FOR WORK

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

8. Before starting work, lower blade, ripper, bucket
or any other work equipment to the ground. If
this is not possible, insert the safety pin or use
blocks to prevent the work equipment from fall-
ing. In addition, be sure to lock all the control
levers and hang warning signs on them.

9. When disassembling or assembling, support the
machine with blocks, jacks or stands before
starting work.

10.Remove all mud and oil from the steps or other
places used to get on and off the machine.
Always use the handrails, ladders 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 pro-
vide safe footing.
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SAFETY

SAFETY NOTICE

PRECAUTIONS DURING WORK

11.When removing the oil filler cap, drain plug or
hydraulic pressure measuring plugs, loosen
them slowly to prevent the oil from spurting out.
Before disconnecting or removing components
of the oil, water or air circuits, first remove the
pressure completely from the circuit.

12.The water and oil in the circuits are hot when the
engine is stopped, so be careful not to get
burned.
Wait for the oil and water to cool before carry-
ing out any work on the oil or water circuits.

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

14.When raising heavy components, use a hoist or
crane.
Check that the wire rope, chains and hooks are
free from damage.
Always use lifting equipment which has ample
capacity.
Install the lifting equipment at the correct places.
Use a hoist or crane and operate slowly to pre-
vent the component from hitting any other part.
Do not work with any part still raised by the hoist
or crane.

15.When removing covers which are under internal
pressure or under pressure from a spring,
always leave two bolts in position on opposite
sides. Slowly release the pressure, then slowly
loosen the bolts to remove.

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

17.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, or can even start fires.

18.As a general rule, do not use gasoline to wash
parts. In particular, use only the minimum of
gasoline when washing electrical parts.
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19.Be sure to assemble all parts again in their origi-
nal places.
Replace any damaged parts with new parts.
¢ When installing hoses and wires, be sure
that they will not be damaged by contact
with other parts when the machine is being
operated.

20.When installing high pressure hoses, make sure
that they are not twisted. Damaged tubes are
dangerous, so be extremely careful when install-
ing tubes for high pressure circuits. Also, check
that connecting parts are correctly installed.

21.When assembling or installing parts, always use
the specified tightening torques. When installing
protective parts such as guards, or parts which
vibrate violently or rotate at high speed, be par-
ticularly careful to check that they are installed
correctly.

22.When aligning two holes, never insert your fin-
gers or hand. Be careful not to get your fingers
caught in a hole.

23.When measuring hydraulic pressure, check that
the measuring tool is correctly assembled before
taking any measurements.

24.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.



FOREWORD GENERAL

FOREWORD
GENERAL

This shop manual has been prepared as an aid to improve the quality of repairs by giving the serviceman an
accurate understanding of the product and by showing him the correct way to perform repairs and make judge-
ments. Make sure you understand the contents of this manual and use it to full effect at every opportunity.

This shop manual mainly contains the necessary technical information for operations performed in a service
workshop. For ease of understanding, the manual is divided into the following chapters; these chapters are fur-
ther divided into the each main group of components.

STRUCTURE AND FUNCTION
This section explains the structure and function of each component. It serves not only to give an under-
standing of the structure, but also serves as reference material for troubleshooting.
In addition, this section may contain hydraulic circuit diagrams, electric circuit diagrams, and mainte-
nance standards.

TESTING AND ADJUSTING
This section explains checks to be made before and after performing repairs, as well as adjustments to
be made at completion of the checks and repairs.
Troubleshooting charts correlating "Problems" with "Causes" are also included in this section.

DISASSEMBLY AND ASSEMBLY
This section explains the procedures for removing, installing, disassembling and assembling each com-
ponent, as well as precautions for them.

MAINTENANCE STANDARD
This section gives the judgment standards for inspection of disassembled parts.
The contents of this section may be described in STRUCTURE AND FUNCTION.

OTHERS
This section mainly gives hydraulic circuit diagrams and electric circuit diagrams.
In addition, this section may give the specifications of attachments and options together.

NOTICE

The specifications contained in this shop manual are subject to change at any time and without any
advance notice. Use the specifications given in the book with the latest date.
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FOREWORD

HOW TO READ THE SHOP MANUAL

HOW TO READ THE SHOP MANUAL

VOLUMES
Shop manuals are issued as a guide to carrying out
repairs. They are divided as follows:

Chassis volume: Issued for every machine model
Engine volume: Issued for each engine series

Each issued as one
volume to cover all
models

Electrical volume:
Attachments volume:

These various volumes are designed to avoid dupli-
cating the same information. Therefore, to deal with
all repairs for any model , it is necessary that chas-
sis, engine, electrical and attachment volumes be
available.

DISTRIBUTION AND UPDATING

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

FILING METHOD

1. See the page number on the bottom of the page.
File the pages in correct order.

2. Following examples show how to read the page
number.
Example 1 (Chassis volume):

10-3

23

Item number (10. Structure and
Function)

Consecutive page number for each
item.

Example 2 (Engine volume):

12 -5

22

Unit number (1. Engine)

Item number (2. Testing and Adjust-
ing)

Consecutive page number for each
item.

3. Additional pages: Additional pages are indicated
by a hyphen (-) and number after the page
number. File as in the example.

Example:

10-4 12-203
10-4-1 12-203-1
10.4.p_ [—Addedpages— 155055
10-5 12-204
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REVISED EDITION MARK

When a manual is revised, an edition mark
((1)(2)(3)....) is recorded on the bottom of the pages.
REVISIONS

Revised pages are shown in the LIST OF REVISED
PAGES next to the CONTENTS page.

SYMBOLS

So that the shop manual can be of ample practical

use, important safety and quality portions are
marked with the following symbols.

Symbol Iltem Remarks

A Safety

Special safety precautions
are necessary when per-
forming the work.

Special technical precau-
tions or other precautions
for preserving standards
are necessary when per-
forming the work.

* Caution

Weight of parts of sys-
tems. Caution necessary
Weight when selecting hoisting
wire, or when working pos-
ture is important, etc.

Places that require special
attention for the tightening
torque during assembly.

Tightening
torque

Places to be coated with
Coat adhesives and lubricants,
etc.

Places where oil, water or
fuel must be added, and
the capacity.

QOil, water

Places where oil or water
must be drained, and
quantity to be drained.

¢ Drain




FOREWORD

HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

HOISTING

A Heavy parts (25 kg or more) must be lifted
with a hoist, etc. In the DISASSEMBLY
AND ASSEMBLY section, every part
weighing 25 kg or more is indicated clearly
with the symbol

e If a part cannot be smoothly removed from the
machine by hoisting, the following checks

should be made:

1) Check for removal of all bolts fastening the

part to the relative parts.

2) Check for existence of another part causing

interference with the part to be removed.

WIRE ROPES

1) Use adequate ropes depending on the
weight of parts to be hoisted, referring to

the table below:

Wire ropes
(Standard "Z" or "S" twist ropes
without galvanizing)

Rope diameter Allowable load
mm kN tons
10 9.8 1.0
115 13.7 1.4
12.5 15.7 1.6
14 21.6 22
16 27.5 2.8
18 35.3 3.6
20 43.1 4.4
224 54.9 5.6
30 98.1 10.0
40 176.5 18.0
50 274.6 28.0
60 392.2 40.0

2)

The allowable load value is estimated to be one-

sixth or one-seventh of the breaking strength of

the rope used.

Sling wire ropes from the middle portion of the
hook.

3)

4)

Slinging near the edge of the hook may cause
the rope to slip off the hook during hoisting, and
a serious accident can result. Hooks have max-
imum strength at the middle portion.

100% 88% 79% 71% 41%
SAD00479

Do not sling a heavy load with one rope alone,
but sling with two or more ropes symmetrically
wound onto the load.

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

Do not sling a heavy load with ropes forming a
wide hanging angle from the hook.

When hoisting a load with two or more ropes,
the force subjected to each rope will increase
with the hanging angles. The table below
shows the variation of allowable load kN {kg}
when hoisting is made with two ropes, each of
which is allowed to sling up to 9.8 kN {1000 kg}
vertically, at various hanging angles.

When two ropes sling a load vertically, up to
19.6 kKN {2000 kg} of total weight can be sus-
pended. This weight becomes 9.8 kN {1000 kg}
when two ropes make a 120° hanging angle.
On the other hand, two ropes are subjected to
an excessive force as large as 39.2 kN {4000
kg} if they sling a 19.6 kN {2000 kg} load at a
lifting angle of 150°.

(2000)

9.8
(1000)

™
kN
(19'6) 18.6 ﬁ .
2000 ' 16.7
196 1800 (17000 137 [

Load capacity(kN(kg))

30 60

90

120

Lifting angle (deoree)

150
9J803002
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FOREWORD METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

A Before carrying out the following work, release Type 1
the residual pressure from the hydraulic tank.
For details, see TESTING AND ADJUSTING, Fig. 1
Releasing residual pressure from hydraulic
tank.

-

A Even if the residual pressure is released from
the hydraulic tank, some hydraulic oil flows out
when the hose is disconnected. Accordingly, S

prepare an oil receiving container. ’

Disconnection

1) Release the residual pressure from the hydrau-
lic tank. For details, see TESTING AND Eio. 2
ADJUSTING, Releasing residual pressure from 4
hydraulic tank.

2) Hold adapter (1) and push hose joint (2) into —
mating adapter (3). (See Fig. 1) i

* The adapter can be pushed in about 3.5 H
mm. —

% Do not hold rubber cap portion (4). «

3) After hose joint (2) is pushed into adapter (3),
press rubber cap portion (4) against (3) until it
clicks. (See Fig. 2)

Fig. 3

4) Hold hose adapter (1) or hose (5) and pull it out.
(See Fig. 3) |

% Since some hydraulic oil flows out, prepare
an oil receiving container.

Connection

1) Hold hose adapter (1) or hose (5) and insert it in
mating adapter (3), aligning them with each Fio. 4
other. (See Fig. 4)
% Do not hold rubber cap portion (4).

2) After inserting the hose in the mating adapter
perfectly, pull it back to check its connecting
condition. (See Fig. 5)

* When the hose is pulled back, the rubber
cap portion moves toward the hose about
3.5 mm. This does not indicate abnormality,
however.

Fig. 5

CWP10701
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FOREWORD

METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

Type 2

Type 3

1) Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end.

-

CWP06392

2) Hold in the condition in Step 1), and turn
lever (4) to the right (clockwise).

1) Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end.

CWP06331

2) Hold in the condition in Step 1), and push
until cover (3) contacts contact surface a of
the hexagonal portion at the male end.

)
o a
vy s
@
@
a
=
4=
CWP06394
i CWP06393
3) Hold in the condition in Steps 1) and 2), and | 3) Hold in the condition in Steps 1) and 2), and
pull out whole body (2) to disconnect it. pull out whole body (2) to disconnect it.
=) -
2 2
CWP06396 CWP06395
* Hold the mouthpiece of the tightening portion | « Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre- and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of vention ring (1) contacts contact surface a of
the hexagonal portion at the male end to con- the hexagonal portion at the male end to con-
nect it. nect it.
c
S
°
Q
c
c
o
o

CWP06392

CWP06391
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FOREWORD

COATING MATERIALS

COATING MATERIALS

* The recommended coating materials such as adhesives, gasket sealants and greases used for disassembly
and assembly are listed below.
% For coating materials not listed below, use the equivalent of products shown in this list.

Category

Komatsu code

Part No.

Qty

Container

Main applications, features

Adhesives

LT-1A

790-129-9030

150 g

Tube

Used to prevent rubber gaskets, rubber
cushions, and cock plug from coming out.

LT-1B

790-129-9050

209
(2 pcs.)

Polyethylene
container

Used in places requiring an immediately
effective, strong adhesive.

Used for plastics (except polyethylene,
polyprophylene, tetrafluoroethlene and
vinyl chloride), rubber, metal and non-
metal.

LT-2

09940-00030

509

Polyethylene
container

Features:

Resistance to heat and chemicals
Used for anti-loosening and sealant
purpose for bolts and plugs.

LT-3

790-129-9060

(Set of adhesive

and hardening
agent)

Adhesive:
1kg
Hardening
agent:
500 g

Can

Used as adhesive or sealant for metal,
glass and plastic.

LT-4

790-129-9040

250 g

Polyethylene
container

Used as sealant for machined holes.

Holtz
MH 705

790-126-9120

759

Tube

Used as heat-resisting sealant for
repairing engine.

Three bond
1735

790-129-9140

509

Polyethylene
container

Quick hardening type adhesive
Cure time: within 5 sec. to 3 min.
Used mainly for adhesion of metals,
rubbers, plastics and woods.

Aron-alpha
201

790-129-9130

29

Polyethylene
container

Quick hardening type adhesive
Quick cure type

(max. strength after 30 minutes)
Used mainly for adhesion of rubbers,
plastics and metals.

Loctite
648-50

79A-129-9110

50 cc

Polyethylene
container

Resistance to heat, chemicals

» Used at joint portions subject to high

temperatures.

Gasket
sealant

LG-1

790-129-9010

200 g

Tube

Used as adhesive or sealant for gaskets
and packing of power train case, etc.

LG-5

790-129-9080

1kg

Can

Used as sealant for various threads, pipe
joints, flanges.

Used as sealant for tapered plugs,
elbows, nipples of hydraulic piping.

LG-6

790-129-9020

200 g

Tube

Features: Silicon based, resistance to
heat, cold

Used as sealant for flange surface, tread.
Used as sealant for oil pan, final drive
case, etc.

LG-7

790-129-9070

1kg

Tube

Features: Silicon based, quick hardening
type

Used as sealant for flywheel housing,
intake manifold, oil pan, thermostat
housing, etc.

Three bond
1211

790-129-9090

100 g

Tube

Used as heat-resisting sealant for
repairing engine.

Three bond
1207B

419-15-18131

100 g

Tube

Features: Silicone type, heat resistant,
vibration resistant, and impact resistant
sealing material

Used as sealing material for transfer case
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FOREWORD COATING MATERIALS
Category | Komatsu code Part No. Q'ty Container Main applications, features
) ) » Used as lubricant for sliding portion (to
Molvbdenum LM-G 09940-00051 609 Can prevent from squeaking).
disyulphide + Used to prevent seizure or scuffling of the
lubricant N ) thread when press fitting or shrink fitting.
LM-P 09940-00040 2009 Tube » Used as lubricant for linkage, bearings,
etc.
SYG2-400LI » General purpose type
SYG2-350LI
G2-LI SYG2-400LI-A Various Various
SYG2-160LI
SYGA-160CNLI
SYG2-400CA » Used for normal temperature, light load
SYG2-350CA bearing at places in contact with water or
G2-CA SYG2-400CA-A Various Various steam.
SYG2-160CA
SYGA-160CNCA
(l\j/ilglljsl/bﬁ%réum SYG2-400M 400 g x 10| Bellows type » Used for heavy load portion
Grease gre age SYG2-400M-A 400 g x 20| Bellows type
LM-G (G2-M) SYGA-16CNM 16 kg Can
duper vt |svez-400ra R R oo
* SYG2-16CNT 4009 |Bellows type ; h ; Lo
GO-T (*) SYGO-400T-A (¥) 16 k Can « Since this grease is white, it does not
*: For use in . 9 stand out against machine body.
cold district | SYGO-16CNT ()
Biogrease G2B SYG2-400B « Since this grease is decomposed by
G2-BT (*) bacteria in short period, it has less effects
*: For high SYGA-16CNB " 400g | Bellows type on microorganisms, animals, and plants.
temperature SYG2-400BT (*) 16 kg Can
_ *
and large load SYGA-16CNBT (*)
SUNSTAR Glass » Used as primer for cab side
PAINT PRIMER 20 ml container (Using limit: 4 months)
580 SUPER
417-926-3910 - -
SUNSTAR Glass » Used as primer for glass side
GLASS PRIMER 20 ml container (Using limit: 4 months)
580 SUPER
SUNSTAR Glass * Used as primer for painted surface on
Primer PAINT PRIMER 22M-54-27230 20 ml container cab side .
435-95 (Using limit: 4 months)
» Used as primer for black ceramic-
SUNSTAR ;
coated surface on glass side and for
23:;_5,0\48118 PRIMER | 22M-54-27240 150 ml Can hard polycarbonate-coated surface
(Using limit: 4 months)
SUNSTAR Glass @ | * Used as primer for sash (Alumite).
SASH PRIMER 22M-54-27250 20 ml container % (Using limit: 4 months)
GP-402 2
SUNSTAR Ecocart O |« Used as adhesive for glass.
PENGUINE 22M-54-27210 320 ml (Special S (Using limit: 6 months)
SUPER 560 container) ©
SUNSTAR ‘@ |« “S"is used for high-temperature
: PENGUINE < | season (April - October) and “W” for
Adhesive SEAL 580 417-926-3910 320 ml P(él())/ﬁttgiyggpe < low-temperature season (November -
SUPER “S” or April) as adhesive for glass.
“W” (Using limit: 4 months)
Sika Japan, e Polyethylene » Used as adhesive for glass.
Sikaflex 256HV 20Y-54-39850 310 ml container (Using limit: 6 months)
SUNSTAR » Used to seal joints of glass parts.
EEEEIL\IHNESOS 417-926-3920 | 320 ml P?:'gﬁtt;‘?ggpe (Using limit: 4 months)
0.
: SEKISUI * Used to seal front window.
Caulking | g /\coNE 20v-54-55130 | 333mi |Polyethylene (Using limit: 6 months)
material SEALANT container
GE TOSHIBA » Used to seal joint of glasses.
SILICONES 22M-54-27220 333 ml Cartridge Translucent white seal.
TOSSEAL 381 (Using limit: 12 months)
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FOREWORD

STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUE TABLE (WHEN USING TORQUE WRENCH)
% In the case of metric nuts and bolts for which there is no special instruction, tighten to the torque given in

the table below.

Thread diameter

Width across

Tightening torque

7 2 N [ 2 N V\ 7 2 N 7 \
i = | @88e00
~ ~ ~ ~ CDLO0372
mm mm Nm kgm
6 10 11.8-14.7 1.2-15
8 13 27 -34 2.8-35
10 17 59-74 6-75
12 19 98 — 123 10-125
14 22 153 - 190 155-19.5
16 24 235 - 285 235-29.5
18 27 320 - 400 33-41
20 30 455 — 565 46.5-58
22 32 610 — 765 62.5-78
24 36 785 — 980 80 - 100
27 41 1150 — 1440 118 — 147
30 46 1520 - 1910 155 - 195
33 50 1960 — 2450 200 — 250
36 55 2450 — 3040 250 - 310
39 60 2890 — 3630 295 - 370
Tightening torque
Thread diameter Width across N\
of bolt flats )
= CDL00373
mm mm Nm kgm
6 10 5.9-938 0.6-1.0
8 13 13.7-23.5 14-24
10 14 34.3-46.1 35-47
12 27 74.5 -90.2 7.6-9.2

TABLE OF TIGHTENING TORQUES FOR FLARED NUTS

* In the case of flared nuts for which there is no
special instruction, tighten to the torque given in

the table below.

Sealing surface

J20002002204227)

SAD00483

Thread diameter

Width across flat

Tightening torque

mm mm Nm kgm
14 19 245+49 25+05
18 24 49 +19.6 5+2
22 27 78.5+19.6 8+2
24 32 137.3+29.4 14+3
30 36 176.5+29.4 18+3
33 41 196.1 + 49 20+5
36 46 245.2 + 49 25+5
42 55 294.2 + 49 30+5
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TABLE OF TIGHTENING TORQUES FOR SPLIT FLANGE BOLTS
% In the case of split flange bolts for which there is no special instruction, tighten to the torque given in the

table below.

Thread diameter

Width across flat

Tightening torque

mm mm Nm kgm

10 14 59 - 74 6-7.5
12 17 98 — 123 10-125
16 22 235-285 23.5-295

TABLE OF TIGHTENING TORQUES FOR O-RING BOSS PIPING JOINTS
% Unless there are special instructions, tighten the O-ring boss piping joints to the torque below.

Thread diameter

Width across flat

Tightening torque (Nm {kgm})

Norminal No.
mm mm Range Target
02 14 35-63{3.5-6.5} 44 {4.5}
03,04 20 Varies depending 84 - 132 {8.5 - 13.5} 103 {10.5}
05, 06 24 on type of 128 — 186 {13.0 — 19.0} 157 {16.0}
10, 12 33 connector. 363 — 480 {37.0 — 49.0} 422 {43.0}
14 42 746 — 1010 {76.0 — 103} 883 {90.0}

TABLE OF TIGHTENING TORQUES FOR O-RING BOSS PLUGS

% Unless there are special instructions, tighten the O-ring boss plugs to the torque below.

Thread diameter

Width across flat

Tightening torque (Nm {kgm})

Norminal No.
mm mm Range Target
08 08 14 5.88 —8.82 {0.6 — 0.9} 7.35 {0.75}
10 10 17 9.8-12.74{1.0- 1.3} 11.27 {1.15}
12 12 19 14.7-19.6 {1.5- 2.0} 17.64 {1.8}
14 14 22 19.6 - 245 {2.0-2.5} 22.54 {2.3}
16 16 24 245 -34.3{2.5-3.5} 29.4 {3.0}
18 18 27 34.3-44.1{3.5-4.5} 39.2 {4.0}
20 20 30 44.1 - 53.9 {4.5-5.5} 49.0 {5.0}
24 24 32 58.8 —78.4 {6.0 — 8.0} 68.6 {7.0}
30 30 32 93.1-1225{9.5-12.5} 107.8 {11.0}
33 33 — 107.8 — 147.0 {11.0 — 15.0} 124.4 {13.0}
36 36 36 127.4-176.4 {13.0 - 18.0} 151.9 {15.5}
42 42 — 181.3 — 240.1 {18.5 - 24.5} 210.7 {21.5}
52 52 — 274.4 - 367.5 {28.0 — 37.5} 323.4 {33.0}
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TIGHTENING TORQUE FOR 102 AND 114 ENGINE SERIES

1) BOLT AND NUTS

Use these torques for bolts and nuts (unit: mm) of Cummins Engine.

Thread diameter Tightening torque
mm Nm kgm
6 1002 1.02© 0.20
8 240 4 2450 0.41
10 4306 4.3800.61
12 770 12 7.850@1.22
2) EYE JOINTS
Use these torques for eye joints (unit: mm) of Cummins Engine.
Thread diameter Tightening torque
mm Nm kgm
6 802 0.81©@0.20
8 1002 1.02©0.20
10 1202 1.22©0.20
12 240 4 24500.41
14 36 @5 3.67©@0.51
3) TAPERED SCREWS
Use these torques for tapered screws (unit: inch) of Cummins Engine.
Thread diameter Tightening torque
inch Nm kgm
1/16 301 0.31©@0.10
1/8 802 0.81©0.20
1/4 1202 1.22©0.20
3/8 1502 1.53©0.20
1/2 240 4 2.450© 0.41
3/4 3605 3.670©0.51
1 6009 6.12© 0.92

TIGHTENING TORQUE TABLE FOR HOSES (TAPER SEAL TYPE AND FACE SEAL TYPE)
% Tighten the hoses (taper seal type and face seal type) to the following torque, unless otherwise specified.
% Apply the following torque when the threads are coated (wet) with engine oil.

Tightening torque (Nm {kgm}) Tag[er seal Face seal type
ype
Nominal size [Width across Nominal thread
of hose flats ; ominal threa :
Range Target Thr(erﬁ?n)sme size - Threads per (mRn?)OEng‘Qgtnege)
inch, Thread series
9
34-54{35-55 44 {4.5 - = _ 14.3
02 19 { } {4.5} 75 — 18UN
34-63{3.5-6.5} 44 {4.5} 14 - -
11
22 54-93{5-9.5 74 {7.5 - - _ 17.5
03 { } {7.5} 75 — 16UN

24 59 — 98 {6.0 — 10.0} 78 {8.0} 18 - -
04 27 84132 {85-135} | 103{10.5} 22 % _ 16UN 206
05 32 128 — 186 {13.0—19.0} | 157 {16.0} 24 1-14UNS 25.4
06 36 177 — 245 {18.0 — 25.0} | 216 {22.0} 30 1 % —12UN 30.2

(10) 41 177 — 245 {18.0 — 25.0} | 216 {22.0} 33 - -

(12) 46 197 — 294 {20.0 — 30.0} | 245 {25.0} 36 - -

(14) 55 246 — 343 {25.0 - 35.0} | 294 {30.0} 42 - -

00-14



FOREWORD

ELECTRIC WIRE CODE

ELECTRIC WIRE CODE
In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires.
This wire code table will help you understand WIRING DIAGRAMS.
Example: 5WB indicates a cable having a nominal number 5 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

Copper wire
. Current
Norminal Dia. of Cross Ca?rlﬁm%'D' rating Applicable circuit
Number of strands section (A
strands 2 2
(mm?) (mm?)
0.85 1 0.32 0.88 2.4 12 Starting, lighting, signal
2 26 0.32 2.09 3.1 20 Lighting, signal etc.
5 65 0.32 5.23 4.6 37 Charging and signal
15 84 0.45 13.36 7.0 59 Starting (Glow plug)
40 85 0.80 42.73 11.4 135 Starting
60 127 0.80 63.84 13.6 178 Starting
100 217 0.80 109.1 17.6 230 Starting
CLASSIFICATION BY COLOR AND CODE
Circuits
Priori- . . N .
ty |Classic Charging | Ground Starting Lighting Instrument Signal Other
fication
.| Code w B B R Y G L
Pri-
1 mary
Color White Black Black Red Yellow Green Blue
Code WR — BW RwW YR GW LW
2
Color | White & Red — |White & Black| Red & White |Rellow & Red |Green & White| Blue & White
Code WB — BY RB YB GR LR
3
Color |White & Black| — [Black & Yellow| Red & Black |Yellow & Black| Green & Red |Blue & Yellow
Code WL — BR RY YG GY LY
Auxi-
4 liary . Yellow & Green &
Color | White & Blue — Black & Red | Red & Yellow Green Yellow Blue & Yellow
Code WG — — RG YL GB LB
5
Color White & Green| — — Red & Green | Yellow & Blue |(Green & Black| Blue & Black
Code — — — RL YW GL ®
6
Color — — — Red & Blue |Yellow & Whitel Green & Blue O]
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CONVERSION TABLE

METHOD OF USING THE CONVERSION TABLE
The Conversion Table in this section is provided to enable simple conversion of figures. For details of the
method of using the Conversion Table, see the example given below.

EXAMPLE
¢ Method of using the Conversion Table to convert from millimeters to inches
1. Convert 55 mm into inches.
(1) Locate the number 50 in the vertical column at the left side, take this as (A), then draw a horizontal line
from (A).
(2) Locate the number 5 in the row across the top, take this as (B), then draw a perpendicular line down
from (B).
(3) Take the point where the two lines cross as (C). This point (C) gives the value when converting from
millimeters to inches. Therefore, 55 mm = 2.165 inches.
2. Convert 550 mm into inches.
(1) The number 550 does not appear in the table, so divide by 10 (move the decimal point one place to the
left) to convert it to 55 mm.
(2) Carry out the same procedure as above to convert 55 mm to 2.165 inches.
(3) The original value (550 mm) was divided by 10, so multiply 2.165 inches by 10 (move the decimal point
one place to the right) to return to the original value. This gives 550 mm = 21.65 inches.

()

Millimeters to inches

1 mm =0.03937 in

0 1 2 3 4 5 6 7 8 9

0 0 0.039 | 0.079 0.118 0.157 | 0.197,| 0.236 | 0.276 | 0.315 | 0.354
10 0.394 0.433 | 0.472 | 0.512 | 0551 | 0.591.| 0.630 | 0.669 | 0.709 | 0.748
20 0.787 0.827 | 0.866 | 0.906 | 0.945 | 0.984.| 1.024 | 1.063 1.102 1.142
30 1.181 1.220 1.260 | 1.299 1.339 1.378.| 1.417 1.457 1.496 1.536
40 1.575 1.614 | 1.654 | 1.693 1.732 (Cl).772: 1.811 1.850 1.890 1.929
(A)...|. 50 | 1969 | 2008 | 2.047 | 2.087 | 2.126 |[2.165]| 2205 | 2244 | 2.283 | 2.323
60 2.362 2402 | 2441 | 2.480 | 2520 | 2559 | 2598 | 2.638 | 2.677 | 2.717
70 2.756 2.795 | 2835 | 2.874 | 2913 | 2953 | 2.992 | 3.032 | 3.071 3.110
80 3.150 3.189 | 3.228 | 3.268 | 3.307 | 3.346 | 3.386 | 3.425 | 3.465 | 3.504
90 3.543 3583 | 3.622 | 3.661 | 3.701 | 3.740 | 3.780 | 3.819 | 3.858 | 3.898
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Millimeters to Inches

1 mm =0.03937 in

0 1 2 3 4 5 6 7 8 9

0 0 0.039 | 0.079 | 0.118 | 0.157 | 0.197 | 0.236 | 0.276 | 0.315 | 0.354
10 0.394 0.433 | 0472 | 0.512 | 0551 | 0.591 | 0.630 | 0.669 | 0.709 | 0.748
20 0.787 0.827 | 0.866 | 0.906 | 0.945 | 0.984 | 1.024 | 1.063 | 1.102 | 1.142
30 1.181 1220 | 1.260 | 1.299 | 1.339 | 1.378 | 1.417 | 1.457 | 1.496 | 1.536
40 1.575 1.614 | 1.654 | 1693 | 1.732 | 1.772 | 1.811 | 1.850 | 1.890 | 1.929
50 1.969 2.008 | 2.047 | 2.087 | 2.126 | 2.165 | 2.205 | 2.244 | 2.283 | 2.323
60 2.362 2402 | 2.441 | 2480 | 2,520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.717
70 2.756 2795 | 2.835 | 2.874 | 2913 | 2953 | 2,992 | 3.032 | 3.071 | 3.110
80 3.150 3.189 | 3.228 | 3.268 | 3.307 | 3.346 | 3.386 | 3.425 | 3.465 | 3.504
90 3.543 3.583 | 3.622 | 3.661 | 3.701 | 3.740 | 3.780 | 3.819 | 3.858 | 3.898

Kilogram to Pound
1 kg =2.2046 Ib
0 1 2 3 4 5 6 7 8 9

0 0 2.20 4.41 6.61 8.82 | 11.02 13.23 | 1543 | 17.64 | 19.84
10 22.05 2425 | 26.46 | 28.66 | 30.86 | 33.07 35.27 | 37.48 | 39.68 | 41.89
20 44.09 46.30 | 48,50 | 50.71 | 51.91 | 55.12 57.32 | 59.53 | 61.73 | 63.93
30 66.14 68.34 | 7055 | 72.75 | 74.96 | 77.16 79.37 | 8157 | 83.78 | 85.98
40 88.18 90.39 | 9259 | 94.80 | 97.00 | 99.21 | 101.41 | 103.62 | 105.82 | 108.03
50 110.23 | 112.44 | 114.64 | 116.85 | 119.05 | 121.25 | 123.46 | 125.66 | 127.87 | 130.07
60 132.28 | 134.48 | 136.69 | 138.89 | 141.10 | 143.30 | 145.51 | 147.71 | 149.91 | 152.12
70 154.32 | 156.53 | 158.73 | 160.94 | 163.14 | 165.35 | 167.55 | 169.76 | 171.96 | 174.17
80 176.37 | 178.57 | 180.78 | 182.98 | 185.19 | 187.39 | 189.60 | 191.80 | 194.01 | 196.21
90 198.42 | 200.62 | 202.83 | 205.03 | 207.24 | 209.44 | 211.64 | 213.85 | 216.05 | 218.26
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Liter to U.S. Gallon
10 = 0.2642 U.S. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.264 | 0528 | 0.793 | 1.057 | 1.321 | 1585 | 1.849 | 2113 2.378
10 2642 | 2906 | 3.170 | 3.434 | 3.698 | 3.963 | 4.227 | 4.491| 4.755 | 5.019
20 5283 | 5548 | 5812 | 6.076 | 6.340 | 6.604 | 6.869 | 7.133| 7.397 | 7.661
30 7925 | 8.189 | 8.454 | 8.718 | 8.982 | 9.246 | 9.510 | 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944
50 13.209 | 13.473 | 13.737 | 14.001 | 14.265 | 14.529 | 14.795 | 15.058 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 | 16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 | 19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21.134 | 21.398 | 21.662 | 21.926 | 22.190 | 22.455 | 22.719 | 22.983 | 23.247 | 23.511
90 23.775 | 24.040 | 24.304 | 24.568 | 24.832 | 25.096 | 25.361 | 25.625 | 25.889 | 26.153

Liter to U.K. Gallon
10 =0.21997 U.K. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.220 | 0.440 | 0.660 | 0.880 | 1.100 | 1.320 | 1540 | 1.760 | 1.980
10 2200 | 2420 | 2640 | 2.860 | 3.080 | 3.300 | 3.520 | 3.740 | 3.950 | 4.179
20 4399 | 4619 | 4.839| 5059 | 5279 | 5499 | 5719 | 5939 | 6.159 | 6.379
30 6599 | 6819 | 7.039 | 7.259 | 7479 | 7969 | 7.919 | 8.139 | 8359 | 8579
40 8799 | 9.019 | 9.239 | 9.459 | 9.679 | 9.899 | 10.119 | 10.339 | 10.559 | 10.778
50 10.998 | 11.281 | 11.438 | 11.658 | 11.878 | 12.098 | 12.318 | 12.528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14.298 | 14.518 | 14.738 | 14.958 | 15.178
70 15.398 | 15.618 | 15.838 | 16.058 | 16.278 | 16.498 | 16.718 | 16.938 | 17.158 | 17.378
80 17.598 | 17.818 | 18.037 | 18.257 | 18.477 | 18.697 | 18.917 | 19.137 | 19.357 | 19.577
90 19.797 | 20.017 | 20.237 | 20.457 | 20.677 | 20.897 | 21.117 | 21.337 | 21.557 | 21.777
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kgm to ft. Ib
1kgm =7.233ft. Ib
0 1 2 3 4 5 6 7 8 9

0 0 7.2 14.5 21.7 28.9 36.2 43.4 50.6 57.9 65.1
10 72.3 79.6 86.8 940 | 101.3 | 108.5 | 115.7 | 123.0 | 130.2 | 137.4
20 1447 | 1519 | 159.1 | 166.4 | 173.6 | 180.8 | 188.1 | 195.3 | 202.5 | 209.8
30 217.0 | 2242 | 2315 | 238.7 | 2459 | 253.2 | 2604 | 267.6 | 2749 | 282.1
40 289.3 | 296.6 | 303.8 | 311.0 | 318.3 | 3255 | 332.7 | 340.0 | 347.2 | 3544
50 361.7 | 368.9 | 376.1 | 383.4 | 390.6 | 397.8 | 405.1 | 412.3 | 4195 | 426.8
60 434.0 | 441.2 | 4485 | 455.7 | 4629 | 470.2 | 477.4 | 484.6 | 491.8 | 499.1
70 506.3 | 5135 | 520.8 | 528.0 | 535.2 | 5425 | 549.7 | 556.9 | 564.2 | 571.4
80 578.6 | 585.9 | 593.1 | 600.3 | 607.6 | 614.8 | 622.0 | 629.3 | 636.5 | 643.7
90 651.0 | 658.2 | 6654 | 672.7 | 679.9 | 687.1 | 6944 | 701.6 | 708.8 | 716.1
100 723.3 | 7305 | 737.8 | 7450 | 752.2 | 759.5 | 766.7 | 773.9 | 781.2 | 788.4
110 7956 | 8029 | 810.1 | 817.3 | 824.6 | 831.8 | 839.0 | 846.3 | 853.5 | 860.7
120 868.0 | 875.2 | 8824 | 889.7 | 896.9 | 904.1 | 911.4 | 918.6 | 925.8 | 933.1
130 940.3 | 9475 | 9548 | 962.0 | 969.2 | 976.5 | 983.7 | 990.9 | 998.2 | 1005.4
140 1012.6 | 1019.9 | 1027.1 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7
150 1084.9 | 1092.2 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 1128.3 | 1135.6 | 1142.8 | 1150.0
160 1157.3 | 1164.5 | 1171.7 | 1179.0 | 1186.2 | 1193.4 | 1200.7 | 1207.9 | 1215.1 | 1222.4
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 1301.9 | 1309.2 | 1316.4 | 1323.6 | 1330.9 | 1338.1 | 1345.3 | 1352.6 | 1359.8 | 1367.0
190 1374.3 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 1410.4 | 1417.7 | 14249 | 1432.1 | 1439.4
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kg/cm? to Ib/in?
1kg/cm? = 14.2233 Ib/in?

0 1 2 3 4 5 6 7 8 9

0 0 14.2 28.4 42.7 56.9 71.1 85.3 99.6 113.8 128.0
10 142.2| 156.5| 170.7| 184.9| 199.1| 213.4| 227.6| 2418 256.0f 270.2
20 284.5| 298.7| 312.9| 327.1) 341.4| 355.6| 369.8)] 384.0f 398.3] 4125
30 426.7| 440.9| 455.1| 469.4| 483.6] 497.8| 512.0f 526.3] 540.5 554.7
40 568.9| 583.2| ©597.4| 611.6] 625.8 640.1f 654.3|] 6685 682.7| 696.9
50 711.2 725.4| 739.6| 753.8/ 768.1f 782.3] 796.5| 810.7) 825.0/ 839.2
60 853.4| 867.6| 881.8/ 896.1f 910.3] 924.5| 938.7| 953.0f 967.2| 9814
70 995.6| 1010 1024 1038 1053 1067 1081 1095 1109 1124
80 1138 1152 1166 1181 1195 1209 1223 1237 1252 1266
90 1280 1294 1309 1323 1337 1351 1365 1380 1394 1408
100 1422 1437 1451 1465 1479 1493 1508 1522 1536 1550
110 1565 1579 1593 1607 1621 1636 1650 1664 1678 1693
120 1707 1721 1735 1749 1764 1778 1792 1806 1821 1835
130 1849 1863 1877 1892 1906 1920 1934 1949 1963 1977
140 1991 2005 2020 2034 2048 2062 2077 2091 2105 2119
150 2134 2148 2162 2176 2190 2205 2219 2233 2247 2262
160 2276 2290 2304 2318 2333 2347 2361 2375 2389 2404
170 2418 2432 2446 2460 2475 2489 2503 2518 2532 2546
180 2560 2574 2589 2603 2617 2631 2646 2660 2674 2688
190 2702 2717 2731 2745 2759 2773 2788 2802 2816 2830
200 2845 2859 2873 2887 2901 2916 2930 2944 2958 2973
210 2987 3001 3015 3030 3044 3058 3072 3086 3101 3115
220 3129 3143 3158 3172 3186 3200 3214 3229 3243 3257
230 3271 3286 3300 3314 3328 3343 3357 3371 3385 3399
240 3414 3428 3442 3456 3470 3485 3499 3513 3527 3542
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Temperature
Fahrenheit-Centigrade Conversion ; a simple way to convert a Fahrenheit temperature reading into a Cen-
tigrade temperature reading or vice versa is to enter the accompanying table in the center or boldface col-
umn of figures.
These figures refer to the temperature in either Fahrenheit or Centigrade degrees.
If it is desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of
Fahrenheit temperatures and read the corresponding Centigrade temperature in the column at the left.
If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table of
Centigrade values, and read the corresponding Fahrenheit temperature on the right.

1°C = 33.8°F
°C o °C °F °C °F °C =
-40.4 —40 —-40.0 | -11.7 11 51.8 7.8 46 114.8 27.2 81 117.8
-37.2 =35 -31.0 | -111 12 53.6 8.3 a7 116.6 27.8 82 179.6
-34.4 -30 —22.0 | -10.6 13 55.4 8.9 48 118.4 28.3 83 181.4
-31.7 -25 -13.0 | -10.0 14 57.2 9.4 49 120.2 28.9 84 183.2
-28.9 -20 -4.0 -9.4 15 59.0 10.0 50 122.0 29.4 85 185.0
-28.3 -19 -2.2 -8.9 16 60.8 10.6 51 123.8 30.0 86 186.8
-27.8 -18 -0.4 -8.3 17 62.6 111 52 125.6 30.6 87 188.6
—27.2 =17 1.4 —7.8 18 64.4 11.7 53 127.4 31.1 88 190.4
—26.7 -16 3.2 -7.2 19 66.2 12.2 54 129.2 31.7 89 192.2
-26.1 -15 5.0 —6.7 20 68.0 12.8 55 131.0 32.2 90 194.0
-25.6 -14 6.8 —6.1 21 69.8 13.3 56 132.8 32.8 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 134.6 33.3 92 197.6
-24.4 -12 10.4 -5.0 23 73.4 14.4 58 136.4 33.9 93 199.4
-23.9 -11 12.2 -4.4 24 75.2 15.0 59 138.2 34.4 94 201.2
-23.3 -10 14.0 -3.9 25 77.0 15.6 0 140.0 35.0 95 203.0
—22.8 -9 15.8 -3.3 26 78.8 16.1 61 141.8 35.6 96 204.8
—22.2 -8 17.6 -2.8 27 80.6 16.7 62 143.6 36.1 97 206.6
-21.7 —7 194 -2.2 28 82.4 17.2 63 145.4 36.7 98 208.4
-21.1 —6 21.2 -1.7 29 84.2 17.8 64 147.2 37.2 99 210.2
—20.6 -5 23.0 -11 30 86.0 18.3 65 149.0 37.8 100 212.0
-20.0 —4 24.8 -0.6 31 87.8 18.9 66 150.8 40.6 105 221.0
-19.4 -3 26.6 0 32 89.6 19.4 67 152.6 43.3 110 230.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 46.1 115 239.0
-18.3 -1 30.2 11 34 93.2 20.6 69 156.2 48.9 120 248.0
-17.8 0 32.0 1.7 35 95.0 211 70 158.0 51.7 125 257.0
-17.2 1 33.8 2.2 36 96.8 21.7 71 159.8 54.4 130 266.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 161.6 57.2 135 275.0
-16.1 3 37.4 3.3 38 100.4 22.8 73 163.4 60.0 140 284.0
-15.6 4 39.2 3.9 39 102.2 23.3 74 165.2 62.7 145 293.0
-15.0 5 41.0 4.4 40 104.0 23.9 75 167.0 65.6 150 302.0
-14.4 6 42.8 5.0 41 105.8 24.4 76 168.8 68.3 155 311.0
-13.9 7 44.6 5.6 42 107.6 25.0 77 170.6 711 160 320.0
-13.3 8 46.4 6.1 43 109.4 25.6 78 172.4 73.9 165 329.0
-12.8 9 48.2 6.7 44 111.2 26.1 79 174.2 76.7 170 338.0
-12.2 10 50.0 7.2 45 113.0 26.7 80 176.0 79.4 175 347.0
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UNITS

In this manual, the measuring units are indicated with Internatinal System of units (SI).
As for reference, conventionally used Gravitational System of units are indicated in parentheses { }.

Example:
N {kg}
Nm {kgm}
MPa {kg/cm?}
kPa {mmH20}
kPa {mmHg}
kW/rpm {HP/rpm}
g/kWh {g/HPh}

00-22 04-05



01 GENERAL

PC09-1

General assembly drawing...........cccceeevviieeeenns 01- 2
SPECIfICAtIONS ..evvvveeeee e 01- 4
Weight table ... 01-10
List of lubricant and water ...........ccccccevveeeeeiinnns 01-12

01-1

(4)



GENERAL GENERAL ASSEMBLY DRAWING

GENERAL ASSEMBLY DRAWING
VARIABLE GAUGE TYPE (STANDARD)

S
%3 215
%4 140

%3 700
%4 850

430 390

%3 255
%4 180

)
A\
2100

l
Lo
J (@]
™
180 o 900 | 465
< .
%3 700 900
%4 850 1225
%1 1050
%2(890)
[Te)
[qV)
@
[qV)
K]
[qV]
(@]
[qV)
Lo
m
~i (@]
~i [ss]
<~
\
—
<~
<~
Yol
(o)
<
<~
SWP10271
%1: Min. swing radius of work equipment %3: At variable gauge closed
%2: At boom swing %4: At variable gauge opened
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GENERAL SPECIFICATIONS

SPECIFICATIONS

Serial No.: 10001 — 12000

PC09-1
Machine model
Variable gauge type (Standard)
Serial number 10001 — 12000
Bucket capacity m3 0.022
Operating weight kg 890
Max. digging depth mm 1,465
Max. vertical wall depth mm 1,135
Max. digging reach mm 2,840
g Max. reach at ground level mm 2,750
é Max. digging height mm 2,825
% Max. dumping height mm 2,025
8 g Bucket offset mm 430 (L.H.) /390 (R.H.)
g Max. blade lifting amount mm 180
% Max. blade lowering amount mm 115
B Max. digging force kN {kg} 10.5 {1,075}
Swing speed rpm 8.3
Swing max. slope angle deg. 28
Travel speed (Hi/Lo) km/h 3.0/1.5
Gradeability deg. 30
(dtandard shoe width: 180 mm) [P tkgfem’) 27.5{0.28)
Overall length (for transport) mm 2,810
Overall width mm Min. 700 / Max. 850
Overall height (for transport) mm 2,100
countenweight - C mm 395
o Min. ground clearance mm 170
'é Tail swing radius mm 790
Q
B [ e ) mm
SHvsilrg];gtrgfdmgrk equipment at min. mm 2190
Length of track on ground mm 900
Track gauge mm Min. 520/ Max. 670
Blade width x height mm Min. 700/ Max. 850 x 200
01-4 PC09-1
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GENERAL

SPECIFICATIONS

Machine model

PC09-1

Variable gauge type (Standard)

Serial number

10001 - 12000

Model 2D68E-N3C
Type 4-cycle, water cooled, in-line, swirl chamber type
No. of cylinders - bore x stroke mm 2-68x72
Piston displacement 9 {cc} 0.522 {522}
Flywheel horsepower kW {HP} / rpm 6.2 {8.4}/ 2,200
Maximum torque Nm {kgm} / rpm 32.5{3.3}/ 1,600
Q
% High idling speed rpm 2,375+ 50
L
Low idling speed rpm 1,300 £ 25
Min. fuel consumption ratio g/kWh {HPh} 265 {198}
Starting motor 12V, 0.8kW
Alternator 12V, 20A
Battery 12V, 24Ah x 1
Radiator core type MR type
S
.8 | Track roller 2 on each side
@
1<
[}
T | Track shoe Rubber crawler
D
g— Type X no. SB, gear type tandem pump x 1
>
g Delivery £/min 11.5+115
('_3 Set pressure
S |« Travel, swing
T | » Work equipment, blade | MPa {kg/cm?} 15.7 {160}
§ e
[72] >
2 f_;‘ Type X no. 10-spool type x 1
Q -
S | £ | Control method Direct control type (boom, arm, bucket , swing, breaker
g S (2 speed), travel, brade, boom swing, variable gauge)
e]
> 0O
I
S
g Travel motor PHV-80-37-9A-8822A, Piston type
o (with counterbalance valve) x 2
>
_‘g Swing motor S-280AM2U2-K, Orbit type x 1
T
PC09-1 01-5
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GENERAL SPECIFICATIONS
Machine model PC09-1
Serial number 10001 — 12000
Boom Variable
Boom Arm Bucket swing Blade gauge
Tvpe Peciprocat- |Peciprocat- [Peciprocat- |Peciprocat- [Peciprocat- |Peciprocat-
5 yp ing piston |ing piston |ing piston |ing piston |ing piston (ing piston
e]
c % Cylinder inner diameter mm 50 50 50 50 50 45
o
*fz; %’ Piston rod diameter mm 25 25 25 25 25 25
»| ©
Q 1; Stroke mm 330 350 292 280 70 150
]
| I
3 Max. length between center |y | 930 935 840 780 370 500
z of pins
Min. length between center of
pins mm 600 585 548 500 300 350
Hydraulic tank Box-shaped, close
Hydraulic filter Tank return side
01-6 PC09-1
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GENERAL SPECIFICATIONS

Serial No.: 12001 and up

PC09-1
Machine model
Variable gauge type (Standard)
Serial number 12001 and up
Bucket capacity m3 0.022
Operating weight kg 900
Max. digging depth mm 1,465
Max. vertical wall depth mm 1,135
Max. digging reach mm 2,840
éﬁ Max. reach at ground level mm 2,750
; Max. digging height mm 2,825
% Max. dumping height mm 2,025
g g Bucket offset mm 430 (L.H.) /390 (R.H.)
g Max. blade lifting amount mm 180
‘% Max. blade lowering amount mm 115
* Max. digging force kN {kg} 10.5 {1,075}
Swing speed rpm 8.3
Swing max. slope angle deg. 28
Travel speed (Hi/Lo) km/h 3.0/1.5
Gradeability deg. 30
(dtandard Shoe widih: 180 mm) [P {kglem) 27.5{0.28)
Overall length (for transport) mm 2,810
Overall width mm Min. 700 / Max. 850
Overall height (for transport) mm 2,100
Cround dearance o i
® Min. ground clearance mm 170
'2 Tail swing radius mm 790
Q
5 | o o) mm
?ﬁ;ggtrggmgrk equipment at min. mm 2190
Length of track on ground mm 900
Track gauge mm Min. 520/ Max. 670
Blade width x height mm Min. 700/ Max. 850 x 200
PC09-1 01-7
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GENERAL

SPECIFICATIONS

Machine model

PC09-1

Variable gauge type (Standard)

Serial number

12001 and up

Model

Type

No. of cylinders - bore x stroke
Piston displacement

Flywheel horsepower

mm
2 {cc}
kW {HP} / rpm

2D70E-5SBA
4-cycle, water cooled, in-line, swirl chamber type
2-70x74
0.569 {569}
6.5 {8.7} / 2,200

Maximum torque Nm {kgm} / rpm 32.5{3.3}/ 1,600
Q
'§7 High idling speed rpm 2,375+ 50
L
Low idling speed rpm 1,300 £ 25
Min. fuel consumption ratio g/kwWh {HPh} 265 {198}
Starting motor 12V, 1.1kW
Alternator 12V, 20A
Battery 12V, 24Ah x 1
Radiator core type MR type
(4]
()]
.8 | Track roller 2 on each side
]
o
[}
T | Track shoe Rubber crawler
)
g— Type x no. SB, gear type tandem pump x1
]
8 Delivery £2/min 11.5+11.5
c_g Set pressure
S | * Travel, swing
T | » Work equipment, blade | MPa {kg/cm?} 15.7 {160}
§ e
213 10-spool type x 1
% | S | Typexno. pool typ
Q —_
S | £ | Control method Direct control type (boom, arm, bucket , swing, breaker
g S (2 speed), travel, brade, boom swing, variable gauge)
©
> | O
I
S
CE’ Travel motor PHV-80-37-9A-8822A, Piston type
Q (with counterbalance valve) x 2
=}
g Swing motor S-280AM2U2-K, Orbit type x 1
T
01-8 PC09-1
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GENERAL SPECIFICATIONS
Machine model PC09-1
Serial number 12001 and up
Boom Variable
Boom Arm Bucket swing Blade gauge
Tvpe Peciprocat- |Peciprocat- |Peciprocat- |Peciprocat- [Peciprocat- |Peciprocat-
5 yp ing piston |ing piston |ing piston |ing piston |ing piston |ing piston
e]
c % Cylinder inner diameter mm 50 50 50 50 50 45
o
*2 %’ Piston rod diameter mm 25 25 25 25 25 25
| ®
L 1; Stroke mm 330 350 292 280 70 150
=}
T | I
S Max. length between center |y, | 930 935 840 780 370 500
I of pins
L\)/ilhns. length between center of mm 600 585 548 500 300 350
Hydraulic tank Box-shaped, close
Hydraulic filter Tank return side
PC09-1 01-9
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GENERAL

WEIGHT TABLE

WEIGHT TABLE

A This weight table is a guide for use when transporting or handling components.

Unit: kg
PCO09-1
Machine model
Variable gauge type (Standard)
Serial Number 10001 and up
Engine assembly
e Engine 73 (84)
« Engine mount 5.2
* PTO 5.6
 Hydraulic pump 25
Radiator assembly 9.0
Rvolving frame 149
Operator’s seat 5.0
Fuel tank 1.8
Hydraulic tank 13.8 (13.3)
Main control assembly 37.2
Swing motor 14.4
Center swivel joint 7.0
Track frame assembly 179
 Track frame 113
* Track roller 51x4
* Idler ass’y 11.8x2
» Sprocket 3.7x2
* Swing circle assembly 14.6
Travel motor 18x 2
Track shoe assembly (rubber shoe 180 mm) 30x2
Boom swing bracket assembly 9.3
Boom assembly 27.4
Arm assembly 13.9
Bucket assembly 14.7
Blade assembly 36.3
% The values in () are for the Serial No.: 12001 and up.
01-10 PC09-1
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GENERAL WEIGHT TABLE

Unit: kg
PC09-1
Machine model
Variable gauge type (Standard)
Serial Number 10001 and up
Boom cylinder assembly 9.0
Arm cylinder assembly 7.8
Bucket cylinder assembly 7.4
Boom swing cylinder assembly 7.0
Blade cylinder assembly 4.7
Variable gauge cylinder assembly 5.1
PC09-1 01-11
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GENERAL

LIST OF LUBRICANT AND WATER

LIST OF LUBRICANT AND WATER

KIND OF AMBIENT TEMPERATURE CAPACITY (£)
RESERVOIR FLUID |-22 -4 14 32 50 68 86 104°F Specified | Refill
-30 -20 -10 0 10 20 30 40°c|P
I I I
SAE 30
Engine oil pan ?AE 10V\|/ 2.0 17
SAE 10W-30 (2.1) (1.8)
I | | I I
| SAE 15W-40
I I I I I
Engine oil | | | | |
Final drive case (each) SAE 30 0.33 0.33
I I I I I
I I I I I
SAE 10W
I | | I I
SAE 10W-30
Hydraulic system I l l I I 1 9
Y Y | SAE 15W-40 (10.5) | (8.5)
I I I I I
I I I I I
Hydraulic oil HO46-HM
Idler (each) 0.011 0.011
Grease G2-LI
Track roller (each) 0.040 0.040
ASTM D975 No. 2
Fuel tank Diesel fuel 11 —
ASTM D975 No. 1
I
Cooling system . 2
(Including sub tank) Coolant Add antifreeze (2.4) —
% The values in () are for the Serial No.: 12001 and up.
01-12 PC09-1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD RADIATOR

RADIATOR

Serial No.: 10001 — 12000

- Kllees
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. Radiator

. Reserve tank

. Radiator inlet hose
. Fan guard

. Shroud

. Radiator cap

. Drain valve

. Radiator outlet hose

O~NO OIS WNPE

10-2
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SWP09303

Specifications
Radiator
Core type : MR
Fin pitch : 4.0/2P
Total heat dissipation surface : 2.39 m?
Pressure valve cracking pressure :
0.09 MPaf{0.9+0.15kg/cm?}
Vacuum valve cracking pressure :
—0.005 MPa{ — 0.05 kg/cm?}

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD RADIATOR

Serial No.: 12001 and up

o
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7 g SWP10272
1. Radiator Specifications
2. Reserve tank Radiator
3. Radiator inlet hose Core type : MR
4. Fan guard Fin pitch : 4.0/2P
5. Shroud Total heat dissipation surface : 2.39 m?
6. Radiator cap Pressure valve cracking pressure :
7. Drain valve 0.09 MPa{0.9+0.15kg/cm?}
8. Radiator outlet hose Vacuum valve cracking pressure :
—0.005 MPa{ — 0.05 kg/cm?}
PC09-1 10-3
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD ENGINE CONTROL

ENGINE CONTROL

Serial No.: 10001 — 12000

R
2~
= //\ S 3 | ]
___/\\ g \\I
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§ 1 SWP09304

1. Starting switch Function
2. Starting motor < Engine can be started and stopped simply by the
3. Fuel feed pump starting switch (1).
4. Fuel injection pump < Engine stop solenoid (5) has a fail-safe mecha-
5. Engine stop solenoid nism which acts to drive the fuel injection pump
6. Fuel control dial stop lever to the RUN position when the starting
7. Battery switch is turned ON, so if there is any abnormal-
8. Cable ity in the electrical system, the engine stops.
Lever position
A. Full
B. Low idling
10-3-1 PC09-1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD ENGINE CONTROL

Serial No.: 12001 and up

Starting switch
Starting motor

Fuel feed pump

Fuel injection pump
Engine stop solenoid
Fuel control dial
Battery

Cable

©ONoTOA~LNE

Lever position
A. Full
B. Low idling

PC09-1

W

—
A
\

SWP10273

Function

Engine can be started and stopped simply by the
starting switch (1).

Engine stop solenoid (5) has a fail-safe mecha-
nism which acts to drive the fuel injection pump
stop lever to the RUN position when the starting
switch is turned ON, so if there is any abnormal-
ity in the electrical system, the engine stops.

10-3-2
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD PTO

PTO

Z SWP09305

1. Case
2. Shaft

10-4 PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD POWER TRAIN DIAGRAM

POWER TRAIN DIAGRAM

SWP08306

1. 9-spool control valve 5. Hydraulic pump
2. \dler 8. Travel motor
3. Center swivel joint 7. Swing motor
4. Engine 8. Swing circle

From 9-spool control valve is _, Center Right travel pilot

2-spool selector pilot pressure swivel joint Left travel pilot

PC09-1 10-5



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

SWING CIRCLE

SWING CIRCLE

5O~T4ANM

SWP09307
1. Outer race Specification
2. Ball Reduction ratio : 89/18 = 4.944
3. Inner race Grease : G2-LI
a. Outer race soft zone (S position)
b. Inner race soft zone (S position)
Unit: mm
No. Check item Criteria Remedy
Standard clearance Clearance limit
1 | Bearing axial clearance Replace
0.03-0.15 0.23

10-6
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD TRACK FRAME

TRACK FRAME

VARIABLE GAUGE TYPE (STANDARD)

—EHIN i 59+74Nm
{6. 0£7. 5kam}

59t74Nm

1. Center frame

2. Left track frame

3. Right track frame

4. Variable gauge cylinder
5. Idler

10-8
(4)

SWP09309

6. Travel motor
7. Sprocket

8. Track roller
9. Track shoe

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD TRACK FRAME

VARIABLE GAUGE (STANDARD)

SWP09335
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Rebuild
1o | Vertical width of [ 112K 86.5 89.5
idler guide
Idler Rebuild or
support 835 805 replace
Jrack 136 139 Rebuild
11 |Horizontal width of rame
idler guide ;
Idler 133 130 Rebuild or
support replace
PC09-1 10-9

(4)



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD IDLER CUSHION

IDLER CUSHION

|

i

£
i

SWP09310

1. Idler

2. Support
3. Cylinder
4. Rod

5. Lubricator

10-10 PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

IDLER

2
o ] )
\U( ’
0 o 1
|
— // \ o y—
] SWP06845
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Out side diameter of tread
248 241 Rebuild or
replace
2 | Width of thread 20 16
. . e Replace
3 | Side clearance of idler Repair limit : 4.5 bearing

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

TRACK ROLLER

TRACK ROLLER

1
SwP09312
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Out side diameter of tread
134 130
Rebuild or
2 | Width of overall 133 129 replace
3 | Width of thread 315 29.5
. . o Replace
4 | Side clearance of idler Repair limit : 2.0 bearing
10-12 PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

TRACK SHOE

TRACK SHOE
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SWP09313
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Wear of lug height
18 4
Wear of roller guide inner
2 position 23 30
i ol Replace
ear of roller guide outer
3 position 64 54
. . Standard size Tolerance Repair limit
4 Wear of meshing portion of
sprocket 29 £0.5 32

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD HYDRAULIC EQUIPMENT LAYOUT

HYDRAULIC EQUIPMENT LAYOUT
VARIABLE GAUGE TYPE (STANDARD)

SWP09315

1. 9-spool work equipment control valve 5. Hydraulic pump

2. Engine 6. Variable gauge cylinder
3. Hydraulic tank 7. Center swivel joint

4. Travel motor 8. Swing motor

10-14 PC09-1
(4)



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

VALVE CONTROL

VALVE CONTROL

0 » a b wNE

I
P o ©

. 9-spool control valve

. L.H. travel control lever
. R.H. travel control lever
. Blade control lever

. R.H. work equipment control lever

(for boom, bucket control)

. L.H. work equipment control lever

(for arm, swing control)

. Safety lock lever

. Fuel control dial

. Travel boost pedal
. Boom swing control
. Swing lock

10-16

(4)

Lever, pedal positions

HOLD

Boom LOWER

Boom RAISE

Bucket CURL

Bucket DUMP

HOLD

Arm OUT

Arm IN

Swing left

Swing right

L.H. travel FORWARD
. L.H. travel REVERSE

ZrACIOTMOO®P

<KXS<CHVDBODOZ

SJP09495

R.H.travel FORWARD
R.H. travel REVERSE
Boom swing left
Boom swing right
Boom swing LOCK
Boom swing FREE
Travel Lo

Travel Hi

FREE

. LOCK

Blade LOWER
Blade RAISE

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

HYDRAULIC TANK

HYDRAULIC TANK

n i

1. Filler cap -

2. Sight gauge
3. Hydraulic tank
4. Drain plug

5. Strainer

PC09-1

Specifications
Tank capacity : 12.5¢
Amount of ol inside tank : 9¢

SWP09316

10-17



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD HYDRAULIC PUMP

HYDRAULIC PUMP

[/
ﬂlzj

* T N
B N i
A ) L
Discharge _L\ d —
I |
— n|
A-A
58. 8~73. 6NM
{6. O~7. Bkam}

> z
B-B
SWP09317
PL. Port PL (To control valve) Specifications
PR. Port PR (To control valve) Type : SBR (1) 5A+5A
S.  From hydraulic tank Capacity : 4.99 cm3rev

Max. discharge pressure : 20.6 MPa {210kg/cm?}

10-18 PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

HYDRAULIC PUMP

Unit: mm
No. Check item Criteria Remedy
Standard clearance Clearance limit
1 C_learance between gear and
side plate 0.100 - 0.150 0.190
Clearance between inner
2 |diameter of plane bearing and 0.060 - 0.125 0.200 Replace
outside diameter of gear shaft
Standard size Tolerance Repair limit
3. | Depth of pin driven in +0.5
7 . —
0
4 | Rotating torque of sprain shaft 4.0-9.8Nm{0.4 - 1.0 kgm}
Delivery Revolution Delivery Starjdard Repair limit
. ) speed pressure delivery delivery —
__ | | Engine oil : EO10-CD (rpm) (MPa {kg/cm?}) (£ /min) (€ fmin)
Oil temperature
145-85°C 3,500 20.6 {210} — —

PC09-1



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD 10-SPOOL CONTROL VALVE

10-SPOOL CONTROL VALVE

P N M C
— ; @ ; -
FanY q
\'%4 A}
) sl €
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A A
—| —| —= —
P N M
P2 A10 AS A8 A7 AB AB A4 A3 A2 Al P12
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OO0
OO0

O QO

OO

TOrQO)
IROLO(e/8

-/ =71 ﬁi
B10 B9 f B7 B6 B5 E B3 B2 B1 T
SWP09318

Port Name
Al. To variable gauge cylinder bottom side  B1. To variable gauge cylinder head P1. From pump

(for variable gauge only) (If equipped) (for variable gauge only) (If equipped)  P2. From pump
A2. To arm cylinder bottom side B2. To arm cylinder head T. To hydraulic tank
A3. To port B of swing motor B3. To port A of swing motor
A4. To port B of left travel motor B4. To port A of travel motor
A5. To blade cylinder head B5. To blade cylinder bottom
A6. B6. To travel 2-speed selector valve
A7. To swing cylinder bottom B7. To swing cylinder head
A8. To port A of right travel motor B8. To port B of right travel motor
A9. To boom cylinder bottom B9. To boom cylinder head
A10.To bucket cylinder head B10.To bucket cylinder button

10-20 PC09-1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD 10-SPOOL CONTROL VALVE

39. 2Nm
{4. Okom}

2
3. 92~4. 9Nm 13
| {0. 4~0. 5kam}
— L O oo O
= T bltult l
L", L‘-' ' LI1L‘] '1--L- I . ‘ O
() Ld bAd bhd bhd bRd b hd
" )i q. r-n |||]!- 3. 92~4. 9Nm D-D
o I {0. 4~0. Skam}
o L 39. 2Nm
: O oo O {4. Okam}
e ilfe |
3. 92~4. 9Nm E-E "
{0. 4~0. 5kam) 3. 92~4. 9Nm 3. 82~4. 9Nm
39. 2Nm 39, 9N {0. 4~0. 5kam} {0. 4~0. 5kom}
{4. 0k - 2Nm
oml O oo O {4. Okgm}
{'J r
oyf (Ll |
F-F 3. 82~4. 9Nm H-H
K 15 (0. 4~0. 5koml
O oo O
b 3F 4
—o
3. 92~4. ONm " 3. 92~4. ONm 3. 92~4. ONm
{0. 4~0. 5kem} ¥ ™Y {0. 4~0. 5kom K=K {0.4~0. 5kam)
39. 2Nm
{4. Okoml

i X1
(IR

H X

3. 92~4. 9Nm 13
{0. 4~0. 5kom} N-N P-P
SIP10274

1. Check valve 8. Spool (for 2-speed travel selector
2. Spring 9. Spool (for swing)
3. Spool 10. Spool (for R.H. travel)

(for variable gauge selector) (If equipped) 11. Spool (for boom)
4. Spool (for arm) 12. Spool (for bucket)
5. Spool (for swing) 13. Main relief valve (2each)
6. Spool (for L.H. travel) 14. Safety valve (2 each)
7. Spool (for blade) 15. Safety valve (2 each)

PC09-1 10-21
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD CENTER SWIVEL JOINT

CENTER SWIVEL JOINT

FOR VARIABLE GAUGE TYPE (STANDARD)

C 4. 9~6. 8NM

* {0. 5~0. 7kam}
B B
b
A | -
1 K 5
A 11
Hl\ e
~ G1
F1i -
\
4\ . —E1
D1— ™ B
3/ T—~c1
B:L/
H \A:L
[ ]
2
11. 8~v14. TNM
1 11 824, 7nn (1 2~1. Skam}
(1 2~2, 5kC_m) SWP09321
1. Cover Al. To port B of left travel motor El. To blade cylinder bottom
2. Body A2. From port A4 of left travel control E2. From port B5 of blade control valve
3. Shaft valve F1. To blade cylinder head
4. O-ring B1. To port A of right travel motor F2. From port A5 of blade control valve
5. Slipper seal B2. From port A8 of right travel control G1. To variable gauge cylinder bottom
valve G2. From port Al of gauge selector
C1. To port A of left travel motor control valve
C2. From port B4 of left travel control H1. To variable gauge cylinder head
valve H2. from port B1 of gauge selector
D1. To port B of right travel motor control valve
D2. From port B8 of right travel control I1. To travel 2-speed selector control
valve valve
2. From port B6 of travel 2-speed
selector control valve
Unit: mm
No. Check item Criteria Remedy
cl b p Standard size Tolerance Repair limit
6 Sh(;?trance etween rotor an Replace
45 0.055 — 0.085 0.090
10-22 PC09-1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD SWING MOTOR

SWING MOTOR

7
ot s A

/

J ]
S

r-—\/

(]

SWP08322

. Cover Specifications

. Swing pinion *  Type: S-280AM2U2-K
. Flange » Theoretical discharge : 277 cclrev
. Check valve

Check valve spring

. Housing

Spacer

. Geroller ring

. Geroller

10. End cap

11. Drive shaft

12. Output shaft

O©CO~NDO D WN
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD TRAVEL MOTOR

TRAVEL MOTOR

S
SWP06827
A. From travel control valve Specifications
B. From travel control valve « Type: PHV-80

o Capacity (Hi: Lo): 4.7/9.5 ccirev
¢ Speed switching pressure: 1.5 MPa {15 kg/cm?}
* Reduction ratio : 39.96

PP. 2-speed switching pilot
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD TRAVEL MOTOR

1 2
485+ 25Nm
{4.95+0.25kam}
\ [ = g
\

16 f o
) o
15 ' el 00l
U s 1 5
- F fexesill
14/ O ————:TT t @
L~ b
/ @
13 -
12 3 10 )
17 18 19 20 294+ 1Nm
{2.95 £ 0.15kam}
O
O
18151 14.5Nm O O
{185+ 1.5kom} 3 il
W B
@) ; | miigl{®)
O — ©
23 —
ONE@ \©0
485+ 25NM O
{5+ 3kam}
22 21
SWP09323
1. Drain plug 13. No.2 planetary carrier
2. No.2 planetary gear 14. No.2 sun gear
3. Ring gear 15. Output shaft
4. No.1 sun gear 16. Cover
5. Piston 17. Plug
6. Cylinder 18. Check valve spring
7. Valve plate 19. Counter valance valve spool
8. Brake valve 20. Check valve
9. Center spring 21. 2-speed spool
10. Housing 22. Plug
11. Swash plate 23. Spool return spring
12. No.2 planetary gear
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

TRAVEL MOTOR

Explanation of operation

Travel motor consists of the fixed part which consists
of a hydraulic motor and hydraulic valves and the
rotating part which consists of a simple planetary

reduction gear.

al-a2

Fixed part J Rotation part

b2
— == ™ Carrier 2
]}2

Hydraulic

2nd speed
valve spoo | motor gear

Counterbalance

Reduction gear

1) Function
The reduction gear of travel motor consists of
simple 2-stage planetary gears. It converts the
high-speed rotation of the hydraulic motor into
low-speed and high-torque rotation to obtain
rotation of the case.

2) Explanation of operation
In the figure at right, gear 82 is coupled with the
output shaft of the hydraulic motor by means of
spline (or directly by a shaft). The rotation of
gear S2 is lowered by one step by gears S2, b2,
and a2. The rotation stepped down is stepped
down again by gears 81, b1, and a1 coupled
with the carrier by means of spline, then trans-
mitted through internal gears at and a2 to the
rotating part and used as the drive force for
travel.

PC09-1

Note bl and b2 have 3 planet
gears.

Planet reduction
(2 stages)

3JP03496

The reduction ratio of the simple 2-stage planetary
gear is generally expressed as follows.

Zs1 " zs2
Zs1+Za Zs2+7a2

Where, 2s1, Zs2:
Number of teeth of gears s1 and s2
Za1l, Za2:
Number of teeth of gears a1 and a2

R=

Since the body of travel motor rotates, the above
reduction ratio is expressed as follows.

1

R'= T9R

10-27



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

TRAVEL MOTOR

Hydraulic motor

This is a motor of an axial piston type (rotary cyl-
inder baffle plate type) and serves to convert
hydraulic rotational energy supplied from the
hydraulic pump into rotary motion.

Pressurized oil flowing through the hydraulic
valve is supplied to valve plate (5). When pres-
surized oil is supplied to A port, it flows into the
cylinder port inside cylinder barrel (4) which cor-
responds to A port and pushes piston (3). This
pushing force is converted into torque via swash
plate (2) and transmitted to shaft (1) which is
spline- connected to the cylinder barrel. Return
oil inside the cylinder port flows out through B
port of valve plate (5).

In reversal, pressurized oil flows in through B
port and returns from A port.

10-28
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SJP09487

. Shaft

(Motor shaft is integrated or meshed with gear
S2)

. Swash plate

. Piston

. Cylinder barrel

. Valve plate
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

+

TRAVEL MOTOR

Principle of operation of 2-speed motor

The swash plate has 2 faces | and Il on the
opposite side to the face on which the shoe
slides, and it is supported on 2 balls fixed to body
2.

Since the balls are installed eccentrically a little
above the center line of the shaft, face | is
pressed against body 2 by the hydraulic force
applied to the piston and the spring in the cylin-
der barrel in the 1st speed state. Accordingly,
the swash plate angle is set to a and the motor
capacity is set large.

If the 2-speed selector lever is operated, the
hydraulic pressure is applied through 2-speed
spool to the control chamber, then the control
piston moves until it reaches body 2 of face Il of
the swash plate, and the swash plate is fixed at
angle of B. At this time, the motor capacity is
reduced.

When the engine is stopped, the control cham-
ber is connected through the 2-speed spool to
the drain port, and the swash plate is returned by
the spring to the 1st-speed position. Accord-
ingly, the motor is set to the 1st-speed position
when the engine is started.

PC09-1

Facel] Swash Shoe

Body 2\\
Balil

Contro!
chamber

blate Pisteon
\

& Sering

N

Sl sk bel
I

1 b
—_——Ll )
Fa%

Cylinder
barrel

1st speed

SXPOT7418

/4
G Pressure

Controt
piston

2nd sereed SYPOT741G
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

TRAVEL MOTOR

Counterbalance valve

D [of A
O X
B
O 5
®
N OO
1 3

If pressurized oil is supplied to port A, it pushes
check valve (3) open and flows in port A1 on the
inlet side of the hydraulic motor. It also flows
through choke hole C into chamber D, then
slides spool valve (2) to the right, against spring
(4). Accordingly, the oil on the return side of the
hydraulic motor flows in port B’ and returns
through opening E of body (1) and spool valve
(2) to port B to rotate the hydraulic motor. If
pressurized oil is supplied to port B, the above
operation is reversed and the hydraulic motor
rotates in reverse.

10-30
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SWP06832

If the pressurized oil supplied to port A is shut
off, spool valve (2) which has moved to the right
is returned to the left by spring (4). At this time,
the oil in chamber D controls the speed of spool
valve (2) which returns to the left by the throttle
effect of choke hole C. Even after the pressur-
ized oil in port A is shut off, the hydraulic motor
continues rotation because of its inertia. At this
time, the returning oil is controlled with the
changing speed and the shape of the cut so that
the hydraulic motor will stop smoothly.
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

HYDRAULIC CYLINDER

HYDRAULIC CYLINDER

Boom cylinder

132£13Nm

392+39Nm
{40x4kam} 1 {13. 51, 3kgm} 3
Ve
_LPL,—J
SWP09325
Arm cylinder
392£39Nm 157+15. 7Nm
{40t4kam} { {1611. 6kam} ]
k / \\ a
/éiiill (()) + <
[wj pivml ) o) o
SWP09326
Bucket cylinder
382139Nm 157+15. 7Nm
{40t4kam} {16£1. Bkam}
2 1 3
- T 7
14
t‘“j ]| Lo ) -
SWP09327
Boom swing cylinder
392+39Nm 157415, 7Nm
{40t4kam) {1611. skam} 3
///
E /a:ill T i“—<
r;i_ﬁin Pl |
5WP09328
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

HYDRAULIC CYLINDER

Blade cylinder

392+39. 2Nm 157+15. TNmM
{40t4kam} 1 {16%1. 6kam} 3
Y= 7 /
P Ao | A
S ‘ j
SWP09329
Variable gauge cylinder
196+19. 6Nm 118+11. 8Nm
{20+2kam} {12+1. 2kam} 3
\ \_ @m
U‘-| I it rs
b | — |
-
P‘Q | LA
SWP09330
Unit: mm
No. Check item Criteria Remedy
Tolerance Standard
Cylinder | Standard size | Repair limit
Shaft Hole Clearance
Clearance
1 | between piston rod —-0.020 +0.033 _ Replace
and cylinder head Boom 25 0072 0 0.020 - 0.105 0.426
—0.020 +0.115
Others 25 —0.072 _0.003 0.023 - 0.187 0.487
Clearance between cylinder -0.010 +0.074
2 rod support shaft and bushing 25 —-0.150 +0.037 0.147-0.224 1.0
Replace
Clearance between cylinder bushing
—0.110 +0.074
3 botto_m support shaft and 25 —0.150 +0.037 0.147 -0.224 1.0
bushing
10-32 PC09-1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

WORK EQUIPMENT

WORK EQUIPMENT
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

WORK EQUIPMENT

Unit: mm
No. Check item Criteria Remed
y
Tolerance
Clearance between bushing | Standard size Sl,tandard Repair limit
4 |and mounting pin of boom Shaft Hole clearance
swing bracket and revolving 0.100 0.079
frame =u. +0. _
35 —0.150 +0.012 0.112-0.229 1.0
Clearance between bushing
2 | and mounting pin of boom 30 :8'128 N 8‘822 0.249 - 0.162 1.0
and swing bracket ' '
Clearance between bushing
3 | and mounting pin of arm and 30 :8;28 : 88;? 0.224 -0.137 1.0
boom ’ :
Clearance between link and -0.100 +0.155
4 | mounting pin of link 25 -0.150 +0108 | 0208-0.305 1.0 Efspéfncge
Clearance between bushing
5 | and mounting pin of arm and 25 :8'128 * 8‘}82 0.208 - 0.305 1.0
bucket ' ’
Clearance between bushing
; ; : -0.100 +0.155
6 | and mounting pin of link and 25 0.208 - 0.305 1.0
link -0.150 +0.108
Clearance between bushing
7 | and mounting pin of bucket 25 o PO 0.208-0305 10
and link ’ ’
Clearance between bushing .
8 | and mounting pin of track 30 - 88;8 : 88;‘; 0.047 - 0.124 1.0
frame and blade ' '
PC09-1 10-35



STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

DIMENSION OF WORK EQUIPMENT

DIMENSION OF WORK EQUIPMENT

1. Arm

15

16

”(\

10

18 N

A
"o

11

13

12

%J

14

i1
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD DIMENSION OF WORK EQUIPMENT

Unit: mm

No. PC09-1
1 $25
2 $25
3 97

4 97

5 97

6 $25
7 $25
8 97

9 188.5
10 128
1 162
12 609
13 75
14 684
15 840
16 165+ 0.5
17 100 +£1
18 150
19 404
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD DIMENSION OF WORK EQUIPMENT

2. Bucket

A=A SWP09334
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD DIMENSION OF WORK EQUIPMENT

Unit: mm

No. PC09-1

1 99.5+0.5

2 11

3 : 1011

4 399

5 28

6 25+ 90¢

7 9755

8 12

9 27.5
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD MACHINE MONITOR SYSTEM

MACHINE MONITOR SYSTEM
1. MONITOR PANEL

4

Hobbs |
QUARTZ

[oTalalolok-5

HOURS

- .

SWP06840

1. Engine oil pressure caution : 0.05 MPa {0.5 kg/cm?}
2. Coolant temperature caution: above 100°C

3. Preheating pilot lamp - When the starting switch is a HEAT, lamp is ON (18 sec.);
after this it goes OFF to indicate completion of preheating
4. Service meter - 010 9999.9h
10-40
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STRUCTURE, FUNCTION AND MAINTENANCE STANDARD

MACHINE MONITOR SYSTEM

2. SENSOR

» The sensor from the sensors are input directly to monitor panel.

* The contact type sensors are always connected at one end to the chassis GND.

Category of display Type of sensor

Caution

Sensor method When normal When abnormal
Engine oil pressure Contact type ON (open) OFF (closed)
Coolant temperature Contact type ON (open) OFF (closed)

Engine oil pressure switch

1. Plug
2. Contact ring
3. Contact

Coolant temperature switch

PC09-1

4. Diaphragm

5. Spring

6. Terminal

9JB00338

SJP09498
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20 TESTING AND ADJUSTING

STANDARD VALUE TABLE
Standard value table for engine related parts ........... 20-2
Standard value table for chassis related parts .......... 20-3
TESTING AND ADJUSTING ... 20-101
TROUBLESHOOTING ... 20-201

* Note the following when making judgements using the standard value tables for testing, adjusting, or trou-
bleshooting.

1. The standard value for a new machine given in the table is the value used when shipping the machine from
the factory and is given for reference. It is used as a guideline for judging the progress of wear after the
machine has been operated, and as a reference value when carrying out repairs.

2. The service limit value given in the tables is the estimated value for the shipped machine based on the
results of various tests. It is used for reference together with the state of repair and the history of operation
to judge if there is a failure.

3. These standard values are not the standards used in dealing with claims.

A When carrying out testing, adjusting, or troubleshooting, park the machine on level ground, inset the
safety pins, and use blocks to prevent the machine from moving..

A When carrying out work together with other workers, always use signals and do not let unauthorized
people near the machine.

A When checking the water level, always wait for the water to cool down. If the radiator cap is removed
when the water is still hot, the water will spurt out and cause burns.

A Be careful not to get caught in the fan, fan belt or other rotating parts.

PC09-1 20-1



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE RELATED PARTS

STANDARD VALUE TABLE FOR ENGINE RELATED PARTS

Serial No.: 10001 — 12000

Applicable model PCO09-1
Engine 2D68E-N3C
- . Standard value for Service limit
ltem Measurement conditions Unit new machine value
High idling 2,375 £ 50 2,375 £ 50
Engine Speed Low idling rpm 1,300 £ 25 1,300 + 25
Rated speed 2,200 2,200
Under normal condition
(at rated output) _ Max. 2.5 _
Exhaust gas color - Bosch index
Under normal condition .
Min. 5.5 —
(at max. torque)
Intake valve 0.2 —
Valve clearance mm
normal temperature
( P ) Exhaust valve 0.2 —
. Oil temperature: 40 - 60°C 2
Compression pressure (engine speed : 250 rpm) MPa{kg/cm~} 3.24 {33} 3.24 {33}
Water temp: Operating range
At rated output Min. 0.29 {3.0} Min. 0.196 {2.0}
Oil pressure MPa
At low idling (SAE30) {kg/cmz} Min. 0.147 {1.5} Min. 0.147 {1.5}
At low idling (SAE10W) Min. 0.147 {1.5} Min. 0.147 {1.5}
Oil temperature V_thle speed range °C Max. 120 Max. 120
(inside oil pan)
Fuel injection timing Before compression top dead deg. 12+1 12+1
center
Deflection when pressed with
Fan belt tension finger force of approx. 98 N mm 8-10 8-10
{10 kg}
20-2 PC09-1
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE RELATED PARTS

Serial No.: 12001 and up

Applicable model PC09-1
Engine 2D70E-5SBA
- . Standard value for Service limit
Item Measurement conditions Unit hew machine value
High idling 2,375+ 50 2,375+ 50
Engine Speed Low idling rem 1,300 + 25 1,300 + 25
Rated speed 2,200 2,200
Under normal condition
(at rated output) _ Max. 2.5 -
Exhaust gas color - Bosch index
Under normal condition .
Min. 4.5 —
(at max. torque)
Intake valve 0.15-0.25 —
Valve clearance
(normal temperature) mm
Exhaust valve 0.15-0.25 —
. Oil temperature: 40 - 60°C 2
Compression pressure (engine speed : 250 rpm) MPa{kg/cm} 3.24 {33} 2.55 {26}
Water temp: Operating range
At rated output 0.29-0.44 -
Oil pressure {3.0-4.5}
At low idling (SAE30) MPa, Min. 0.06 {0.6} —
{kg/cm*} T )
At low idling (SAE10W) Min. 0.06 {0.6} —
Oil temperature V_th_)le speed range °C Max. 120 Max. 120
(inside oil pan)
Fuel injection timing Before compression top dead deg. 15+1 15+1
center
Deflection when pressed with
Fan belt tension finger force of approx. 98 N mm 7-10 7-10
{10 kg}
PC09-1 20-2-1
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model

PC09-1

Cate- - . Standard value for T
gory Item Measurement conditions Unit new machine Service limit value
= )  Hydraulic oil temperature:
g | Lpumprelief 45 - 55°C 2,010 1,600
& P « Engine water temperature:
o Min 60°C pm
UF:J” 2 pump relief e 1pump rel?ef: bucket relief _ 1,820 1,600
speed » 2 pump relief : bucket + arm relief
Boom control » Engine stop
valve £ a b 2 a b
Arm control valve 9
Bucket control
valve
Swing control
o valve
S
2 Arm control valve
k)
8_ L.H. travel control BWP04224 17.0 6 6 17.0 6 6
2] valve
R.H. travel
control valve
Gauge control
valve
Travel 2-speed
service control
vave
Boom control + Engine stop N — RAISE,
lever . Center of LOWER 0 0
Arm control lever Ieyer knob N— SLLJJSIII_D mm 70 70
* Tip of pedal
Bucket control * Read max. N — CURL, 70 70
o lever value to end. DUMP
< | Swing control of travel N — Left, right 70 70
5 lever swing
@ Boom swing con- N — Left, right o5 25
L trol lever boom swing
e]
c Blade control N — RAISE,
S | pedal LOWER 45 45
()
@ Travel control N — FORWARD, 65 65
S lever REVERSE
g Travel 2-speed :
8 | control pedal Lo Hi - -
% Gauge control N — Extension
2 lever (variable contraction — —
= gauge spec.)
Fuel control dial Min. <> Max. 45 45
Boom, Bucket Max. 25 Max. 25
Play of control
lever .
Arm, Swing Max. 25 Max. 25

PC09-1
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model

PCQ09-1

Cgaotr?/_ ltem Measurement conditions Unit Stiﬁ?ﬁ;’fﬁ&mr Service limit value
Boom control s Engine stop N — RAISE, 108+1.0 Max. 29.4
lever « Center of LOWER {1.1£0.1} {Max. 3.0}
lever knob N — CURL 10.8+£1.0 Max. 29.4
Arm trol | ;
COMTOTIBVET 1 1ip of pedal DUMP {1.1+£0.1} {Max. 3.0}
@ Bucket control * Read max. N — CURL, 108+1.0 Max. 29.4
< lever value to end. DUMP {1.1£0.1} {Max. 3.0}
iz Swing control of travel N —> Left, right 10.8+1.0 Max. 29.4
S lever swing {1.1+£0.1} {Max. 3.0}
(] .
= | Boom swing N = Lefl, right 20429 Max. 58.8
5 control lever swing {3.0+£0.3} {Max. 6.0}
= [ Blade control N — RAISE, N {kg} 16.7 £2.0 Max. 34.3
% pedal LOWER {1.7+0.2} {Max. 3.5}
& | Travel control AREATB 216 £2.0 Max. 44.1
- lever REVERSE {2202} {Max. 4.5}
© | Travel 2-speed ,
E control pedal Lo <> Hi __ o
Gauge control .
lever (variable N— Egg?g%ggh — —
gauge spec.)
. . 49.0x4.9 Max. 78.4
Fuel control dial Lo« Hi (5.0 0.5) {Max. 8.0}
Boom * Hydraulic oil temperature
= Engine high idling 105 v 05
Arm » Relieve only circuit to be 15.7 +5 157 +5
{160 *3 {160 *3
measured
Bucket
. 67105 6.7+ 0.5
Swing {68 % 5} (68 % 5}
Boom swing
Blade
o
3
% L.H. travel os os
£ | RH.travle {kglcm?} {160 "3} {160 "3}
3
©
=4 2-speed travel
T
Gauge control
lever (variable
gauge spec.)
* Hydraulic oil temparature:
45 - 55°C
e Differnece in relief pressure
Oil pressure 1,100 rpm with engine at 1/2 of Max. 1.0 Max. 1.0
power down rated engine speed and relief {Max. 10} {Max. 10}
pressure with engine at full throt-
tle (relief pressure at 1-pump
relief)
20-4 PC09-1



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC09-1
Cate- s .. | Standard value Service limit
gory ltem Measurement conditions Unit for new machine value
Overrun
when
stopping BWP10952 mm 30 -
swing * Work equipment posture: Max. reach, bucket empty
¢ Hydraulic oil temperature: 45 — 55°C
* Engine at full throttle
= Stop after swinging one turn and measure distance that
swing circle moves
90° 20 —
Time
taken to
start BWP10952
swing .
* Work equipment posture: Max. reach, bucket empty
e Hydraulic oil temperature: 45 — 55°C 180° 40
e Engine at full throttie ' B
» Time taken to swing 90° and 180° from starting position
sec.
o
£
2
D
Time
taken to BWE10952 36.1+18 —
swing » Work equipment posture: Max. reach, bucket empty
» Hydraulic oil temperature: 45 —~ 55°C
« Engine at full throttle
= Swing one turn, then measure time taken to swing next 5
turns
Hydrau-
lic drift of mm Max. 315 —
swing
» Work equipment posture: Max. reach, bucket rated load (40 kg)
Set machine on 15° slope with upper structure at 45° to front.
¢ Hydraulic oil temperature: 45 — 55°C
* Engine stopped
* Measure distance that counter marks move apart after 15
minutes.
Leakage | Hydraulic oil temperature: 45 — 55°C
from » Engine at full throttle cc/ — —
swing g . . min
motor * Relieve swing circuit
PC09-1 20-5



TESTING AND ADJUSTING STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC09-1
Cate- L . | Standard value Service limit
gory ftem Measurement conditions Unit for new machine value
S'F-)g‘gd 30.0£3.0 Max. 39.0
Travel BWP10954
speed (1) |, Work equipment posture: Raise track on one side
* Hydraulic oil temperature: 45 — 55°C
* Engine at full throttle High
+
+ Raise track on one side at a time, rotate one turn, | speed 15.0£2.0 Max. 19.0
then measure time taken for next 5 turns under no
load.
sec.
45°
Low _ _
speed
Travel BWP10955
speed (2)
« Work equipment posture:
Flat ground, boom back 45°, bucket empty
- » Hydraulic oil temperature: 45 — 55°C High
T . — —
3 + Engine at full throttle speed
= * Run up for at least 10 m, and measure deviation
when traveling next 20 m on flat ground.
as°
BWP10955
* Work equipment posture:
Hard and flat ground, boom back 45°, bucket empty
¢ Hydraulic oil temperature: 45 — 55°C
gr?/\iletlion » Engine at full throttle mm 500 550
evia * Run up for at least 10 m, and measure deviation when trav-
eling next 20 m on flat ground. (measure dimension X)
20m |
1
X
Lom BKPOO 107
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC09-1
Cate- o . | Standard value Service limit
gory ltem Measurement conditions Unit for new machine value
Hydraulic drift of travel BUP10956 mm 200 —
Work equipment posture: Stop machine on
15° slope with bucket empty and sprocket
§ facing straight up the slope.
I‘_S Hydraulic oil temperature: 45 — 55°C
Engine stopped
Measure the distance the machine moves
in 5 minutes.
Hydraulic oil temperature: 45 — 55°C
Leakage of travel motor Engine at full throttle — —
Lock shoes and relieve travel circuit. ce/
Internal leakage Hyd.raulic oil temperature: 45 — 55°C min
Center swivel joint Engine at full throttle — —
(each port) Relieve circuit to be measureed
Total work equip-
ment
hydraulic drift Max. 150 350
at tip of bucket
teeth
Boom cylinder
{amount of 20 _
- retraction of cyl-
5 & |inder) BWP10957
S S -
2 o |Arm cylinder . .
3 =S | (amount of Work equipment posture: mm 4
¢ O | extension of cyl- Horizontal, flat ground, bucket: Rated load 0 -
5 | 2 |inden (40 kg)
= Bucket cylinder Hydraulic oil temperature: 45 — 55°C
(amount of Engine stopped 10 _
irr?g:r‘;t'on of eyl |4 Start measuring immediately after setting.
Measure hydraulic drift every 5 minutes,
Blade and judge from results for 15 minutes.
downward _ _
movement at
tip of blade
PC09-1 20-7



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC09-1
Cate- - .. | Standard value Service limit
gory ltem Measurement conditions Unit for new machine value
24 +0.3 24+06
RAISE (To just before | (To just before
cushion) cushion)
Boom BWP10958
* Work equipment posture: Max.
reach, bucket empty
* Hydraulic oil temperature: 45 — 55°C
* Engine at full throttle LOWER 22+03 22+06
¢ Time required from RAISE stroke
end to bucket touching ground
CURL 371204 3.7+0.8
Arm BWP10959
* Work equipment posture:
Set top of boom horizontaland and
. bucket empty
- 8 * Hydraulic oil temperature: 45 -55°C| pumMP 28+0.3 28+06
S 73 + Engine at full throttle
g_ :,E, ¢ Time required from DIGGING stroke
=] € end to DUMP stroke end sec
g | & '
X >
[e) o
= =
2
N CURL 3.1+03 3.1+06
Bucket BWP10960
* Work equipment posture:
Set top of boom horizontaland and
bucket empty
¢ Hydraulic oil temperature: 45-55°C| puUMP 23+03 23+06
* Engine at full throttle
* Time required from DIGGING stroke
end to DUMP stroke end
L.H.
swing 3705 3.7+1.0
BWP10961
Swing .
* Work equipment posture: Max.
reach, bucket empty
* Hydraulic oil temperature: 45 — 55°C RH. + +
¢ Engine at full throttle swing 4005 4010
¢ Time required from left stroke end to
right stroke end
20-8 PC09-1
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model

PC09-1

Cate-
gory

Item

Measurement conditions

Unit

Service limit
value

Standard value
for new machine

Work equipment speed

Blade

RAISE

BWP10962

09+0.3 15

Work equipment posture: blade empty
Hydraulic oil temperature: 45 — 55°C
Engine at full throttle

Time required from RAISE stroke
end to blade touching ground

LOWER

1.0£0.3 1.6

Gauge
(variablw
gauge
spec.)

Contrac-
tion

BWP10963

Work equipment posture:

Machine body is lifted

Hydraulic oil temperature: 45 — 55°C
Engine at full throttle

Time required from retraction stroke
end to extension stroke end

Extension

Work equipment

Time lag

Boom

BWP10964
Work equipment posture: Max. reach, bucket empty
Hydraulic oil temperature: 45 — 55°C

Engine at full throttle

Time required from RAISE stroke end to bucket
touching ground, after putting control lever in
LOWER, to machine front being lifted

SecC.

0 Max. 1

Arm

—

BWP10965
Work equipment posture:

Set top of boom horizontal and bucket empty
Hydraulic oil temperature: 45 — 55°C

Engine at full throttle

Time required from DUMP stroke end to arm
stopping, after putting control lever in DIGGING,
to arm starting move again

PC09-1
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model

PC09-1

Cate-

gory ltem

Measurement conditions

Unit

Standard value
for new machine

Service limit
value

Bucket

BWP10966

Work equipment posture: Max. reach, bucket
empty

Hydraulic oil temperature: 45 — 55°C

Engine at full throttle

Time required from DUMP stroke end to bucket
stopping, after putting control lever in DIGGING,
to arm starting move again

secC.

Max. 1

Time lag

Work equipment

Blade

BWP10967

Work equipment posture: Blade empty
Hydraulic oil temperature: 45 — 55°C

Engine at full throttle

Time required from RAISE stroke end to blade
touching ground, after putting control lever in
LOWER, to machine front being lifted

Max. 1

Cylinder

Hydraulic oil temperature: 45 — 55°C
Engine at full throttle
Releve cylinder tube measure

cc/
min.

1.2

1.2

20-10
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TESTING AND ADJUSTING

Tools for testing, adjusting, and troubleShootiNg ...........cooiiiiiiii e 20-101-1
MEASUINNG ENQINE SPEEA .......eeiiiei ittt ettt e e ettt e e e e rt bttt e e e bbbt e e e e abb e e e e s anbbbeeeeeannneas 20-101-2
MEASUINNG EXNAUSE COLOT ...ttt ettt e st e e e sab et e e e sanbb e e e e e snenaeas 20-103
Adjustment Of VAIVE CIEAIANCE..........ooi it e e s sbaee e 20-105
MeEasSUrNG COMPIESSION PIESSUIE ......ciiiiuiiteeaitieeteesatteeeessteaeee s s abeeaesaasbeaeeesasabaeeeesanbsbeeesannbbeeeesannbnneas 20-106
MeasUuriNg ENQINE Ol PrESSUIE ....couuriiie ettt ee ettt sttt e e e s be et e e s e tbe et e e s e bbe e e e e sbbe e e e e abbbreeeaeaseeaeas 20-107
Inspection and adjustment of fuel INJECHION tIMING .......cuviiiiiii e 20-108
Adjustment of fuel CONLIOl CADIE ..o 20-110
Bleeding air from fUBI CIFCUIL ........ooiuiiiii et 20-110-2
Testing and adjusting alternator fan belt tENSION ... 20-111
Testing and adjusting track SHOE tENSION. ..........eeiiiiiiiiie e 20-112
Inspection and adjustment of hydraulic pressure in work equipment, swing and travel circuits........... 20-113
Identification of spot causing work equipment hydraulic drift ...........cccccciiiiiie i 20-116
Measurement of oil leak amount inside work equipment cylinder ............ccocceviiiiini e, 20-117
Bleeding air from hydrauliC CIFCUITS ..........ceiiiiiiii e s s e e e e e e e e s st r e e e eeeeaeeeeesanns 20-117
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PC09-1 20-101
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TESTING AND ADJUSTING

TOOLS FOR TESTING, ADJUSTING,

AND TROUBLESHOOTING

TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING

Measurement item Symbol Part No. Part Name Qty Remarks
799-205-1600 1 | For 2D68E
Engine speed A Tachometer KIT
799-205-1100 1 | For 2D70E
1| 799-201-9000 | Handy smoke checker 1 | Discoloration 0 — 70 %
Exhaust color B c = (with standard color)
ommercially . . - .
2 available Smoke meter 1 | (Discoloration x1/10 = Bosch index)
Commercially :
Valve clearance C available Thickness gauge 1
1| 795-502-1590 | Compression gauge 1 | 0-6.9 MPa {0 - 70 kg/cm?}
Compression pressure D|2| 795-111-1120 | Adapter 1 | For 2D68E, 2D70E (YC-2)
3| 795-101-1571 | Joint 1 | For 2D68E, 2D70E
) ) Oil pressure gauge KIT Pressure gauge: 2.5, 5.9, 39.2, 58.8 MPa
1 799-101-5002 (Analog) ! {25, 60, 400, 600 kg/cm?}
Engine oil pressure E 790-261-1203 %Iié)igssure gauge KIT 1 | Pressure gauge: 58.8 MPa {600 kg/cm2}
2 | 799-401-2320 | Oil pressure gauge 1 | Pressure gauge: 0.98 MPa {10 kg/cm?}
101 Oil pressure gauge KIT Pressure gauge: 2.5, 5.9, 39.2, 58.8 MPa
Work equipment, swing, = 799-101-5002 (Analog) 1 {25, 60, 400, 600 kg/cm?2}
travel circuit oil pressure i
P 790-261-1203 %Iigﬁ{;?sure gauge KIT 1 | Pressure gauge: 58.8 MPa {600 kg/cm?}
Qll Ief_;lkage inside hydrau- G Commerually Cylinder 1
lic cylinder available
79A-264-0021 | Push-pull scale 1 | 0-294 N {0- 30 kg}
Operating effort H
79A-264-0091 | Push-pull scale 1 | 0-490N {0-50 kg}
Stroke, hydraulic drift J Commerually Scale 1
available
. Commercially
Work equipment speed K available Stopwatch 1
Voltage resistance L Commerually Tester 1
available
Sensor, wiring harness M 799-601-7400 | T-adapter KIT 1

20-101-1
(4)
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TESTING AND ADJUSTING

MEASURING ENGINE SPEED

MEASURING ENGINE SPEED

Serial No.: 10001 — 12000

*

Engine rotation measuring tool

Symbol Part No. Part Name

A 799-205-1600 Tachometer KIT

A When installing or removing the measuring

*

instrument, be careful not to touch a highly
heated portion of the engine.
Carry out measuring the engine rotation under
the following conditions.
* Engine cooling water temperature: To be
within the operating range
» Hydraulic oil temperature: To be between 45
—55°C

Open up the engine hood.

Remove clamp (1) of the fuel injection piping.

BPP10968

Install clamp [1] of multi-tachometer A to fuel
injection piping (2).

With 2D68E engines, the No. 1 cylinder is
located on the flywheel side. The clamp may be
installed to either of the No. 1 and No.2 cylin-
ders.

PC09-1

‘
L\

4. Connect clamp [1] to an amplifier and meter [2].

% Adjust amplifier sensitivity so that a steady
engine rotation may be read out.

BPP10970

5. Start the engine and measure each engine rota-

tion under the following different conditions.

1) ROTATION at low idling
Set the fuel dial to the low idling position and
put all the control levers and pedals to the
neutral position, then measure the rotation.

2) ROTATION at high idling
Set the fuel dial to the high idling position
and put all the control levers and pedals to
the neutral position, then measure the rota-
tion.

3) ROTATION with 1 pump in relief state
Set the fuel dial to the high idling position
and put the arm cylinder in relief state at its
stroke end, then measure the rotation.

4) Rotation with 2 pumps in relief state
Set the fuel dial to the high idling position
and put both arm cylinder and bucket cylin-
der in relief state at their stroke ends simul-
taneously, and then measure the rotation.

20-101-2
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TESTING AND ADJUSTING

MEASURING ENGINE SPEED

Serial No.: 12001 and up

% Measuring instruments for engine speed

Symbol

Part No.

Part name

A

799-205-1100

Tachometer KIT

* Measure the engine speed under the following

condition.
< Engine water temperature: Within operating range
e Hydraulic oil temperature : 45 — 55°C

A When installing and removing the measuring
instruments, take care not to touch a hot part of
the engine.

1. Open the engine side cover and stick reflection
tape [1] tachometer kit A to the crank pulley.

2. Set probe [3] with stand [2], matching it to reflec-
tion tape [1], and connect it to tachometer [4].

-

|7

AJS00901

3. Run the engine and measure the engine speed
under the following condition.

20-102

(4)

1

2)

Measuring low idling and high idling speeds:
Set the fuel control lever to the low idling and
high idling positions and measure the engine
speed.

Measuring pump relief engine speed:

Lock the work equipment or travel system to
relieve the main pump, run the engine at full
throttle, and measure the engine speed.

PC09-1



TESTING AND ADJUSTING

MEASURING EXHAUST COLOR

MEASURING EXHAUST
COLOR

* Measuring tool of exhaust gas color

Symbol Part No. Part Name

Handy smoke

1 1 799-201-8000
checker

Commercially

. Smoke meter
available

A Be careful not to touch any hot parts when

removing or installing the measuring tools.

When measuring in the field where there is no air
or electric power supply, use handy smoke
checker B1; when recording formal data, use
smoke meter B2.

Check the exhaust gas color under the following
condition.

« Engine cooling water temperature: To be

within operating range

Measuring with Handy Smoke Checker B1.

1) Install filter paper to handy smoke checker
B1.

2) Insert the exhaust gas suction port into the
exhaust pipe.

3) Startengine.

4) Stick the exhaust gas to a filtering paper,
operating the handle of smoke checker B1,
at the rated output of engine (2,200 rpm) or
at the max. torque (1,600 rpm).

5) Remove the filter paper and compare it with
the scale supplied to judge the condition.

6) After finishing the check, put the engine
back to the normal condition.

PC09-1

2. Measuring with Smoke Meter B2

1) Insert the probe [1] of smoke meter B2 into
the outlet port of the exhaust pipe, and
tighten the clip to secure it to the exhaust

pipe.

BPP100720

2) Connect the air hose and the socket of the
probe hose and accelerator switch to smoke
meter B2.

* Keep the pressure of the air supply below
1.5 MPa {15 kg/cm?}.

3) Connect the power cord to the AC socket.

* When connecting the cord, check that the
power switch of the smoke meter is OFF.

4) Loosen the cap nut of the suction pump, and
fit the filter paper.

* Fit the filter paper securely so that the
exhaust gas cannot leak.

5) Turn the power switch of smoke meter B2
ON.

BWP10457

20-103



TESTING AND ADJUSTING

MEASURING EXHAUST COLOR

6)

7)

9)

Start the engine and raise the engine cool-
ing water up to the operating range.

Stick the exhaust gas to a filtering paper,
operating the accelerator pedal of smoke
meter B2, at the rated output of engine
(2,200 rpm) or at the max. torgue (1,600
rem).

Place the filter paper used to catch the
exhaust gas color on top of at least 10
sheets of unused filter paper inside the filter
paper holder, and read the value shown.
After finishing the check, put the engine
back to the normal condition.

20-104
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TESTING AND ADJUSTING ADJUSTMENT OF VALVE CLEARANCE

ADJUSTMENT OF VALVE * At the top dead center, the rocker arm can
CLEARANCE be manually moved by as much as valve

clearance. If the rocker arm cannot be

moved, it means that the piston has not
*  Adjustment tool of clearance reached the top dead center yet. In that
case, turn the crankshaft once again.

Symbol Part No. Part Name

Commercially

¢ available

Filler gauge

1. Open engine food.

2. Remove cylinder head cover (1).
Serial No.: 10001 — 12000

BPP10974

5. To adjust the valve clearance "c", then insert
feeler gauge C between rocker arm (3) and
valve stem (4), and turn adjustment screw (5)
until the clerarance is a sliding fit.

% Turn the adjust-screw with a filler gauge still
inserted, and adjust the adjust-screw to the
extent that the filler gauge moves slightly.

6. Fasten adjust-screw (5) and then tighten lock nut

(6).
& — Locknut: 22.5 - 28.4 Nm {2.3 — 2.9 kgm}

[m———— B % After tightening the locknut, check the clear-

([ .
’ ance again.

((

£

~Z

TJP03183

3. Remove cap (2) of the flywheel housing.

4. Turn the crankshaft in the direction of normal 4 BWP10975
rotation, then align No.1l notch line or No. 2
notch line "a" with timing mark "b" on the fly-
wheel so that a cylinder to be adjusted may be
brought to the top dead center.

* With 2D68E engines, the No. 1 cylinder
comes on the flywheel side.

* Turn the crankshaft with the center shaft nut
of alternator.

7. After finishing the check, put the engine back to
the normal condition.

PC09-1 20-105
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TESTING AND ADJUSTING

MEASURING COMPRESSION PRESSURE

MEASURING COMPRESSION
PRESSURE

*

Measuring tool of compression pressure

Symbol Part No. Part Name
1 | 795-502-1590 | Compression
gauge
D 2 | 795-111-1120 Adapter
3 | 795-101-1571 Joint

A When measuring the compression pressure,

=

n

be careful not to touch the exhaust mainfold or
muffler, or to get your clothes caught in the
fan, fan belt or other rotating parts.

Adjust the valve clearance.
% For details, see ADJUSTING VALVE CLE-
AERANCE.

Adjust the engine speed.
% For details, see MEASURING ENGINE
SPEED.

Warm up the engine to make the oil temperature
40 - 60°C.

Remove the nozzle holder assembly (1) or (1a)
from the cylinder to be measured.
Serial No.: 10001 — 12000

TJP03185

5.

6.

Install adapter D2 and joint D3, then connect
compression gauge assembly D1.

¢ —1 Adapter: 49.0 — 53.0 Nm {5.0 — 5.4 kgm}

DI D2 D3

TJP03186

Disconnect connector (2) of engine stop sole-
noid E5.

Crank the engine with the starting motor and

measure the compression pressure.

* Measure the compression pressure at the
point where the compression gauge indica-
tor remains steady.

% When measuring the compression pressure,
measure the engine speed to confirm that it
is within the specified range.

After finishing the check, put the engine back to
the normal condition.

&1 Nozzle holder:

49.0 — 53.0 Nm {5.0 — 5.4 kgm}

& 1 Fuel injection pipe:
29.4 — 34.3 Nm {3.0 — 3.5 kgm}

PC09-1



TESTING AND ADJUSTING

MEASURING ENGINE OIL PRESSURE

MEASURING ENGINE OIL
PRESSURE

% Marsureing tool of engine oil pressure

Symbol Part No. Part Name
799-101-5002 Hydraulic tester
1 .
790-261-1203 Hy_draullc tester
E (Digital type)

Hydraulic tester
(1.0 MPa {10 kg/

cm?})

2 | 799-401-2320

* Measure the engine oil pressure under the fol-
lowing conditions.
» Cooling water temperature:
Within operating range
1. Remove engine oil pressure switch (1).

2. Install nipple [1] of hydraulic tester E1, then
connect oil pressure gauge E2.

- Y ¥

3. Start the engine, and measure the oil pressure
with the engine at low idling and rated output
(2,200 rpm).

PC09-1

BPP10981

4. Atfter finishing the check, put the engine back to
the normal condition.

20-107



TESTING AND ADJUSTING INSPECTION AND ADJUSTMENT OF FUEL INJECTION TIMING

INSPECTION AND
ADJUSTMENT OF FUEL
INJECTION TIMING

INSPECTION
1. Remove fuel injection piping (1).
Serial No.: 10001 — 12000

TJP03187

2. Turn the crankshaft in normal rotation direction,
while checking fuel in No. 1 cylinder delivery
hole a of fuel injection pump (2). Stop the crank-
shaft turn immediately as fuel level begins to
rise.

* With 2D68E engines, No. 1 cylinder is
located on the flywheel side.

% Crank up with the center shaft nut of alterna-
tor.

% The moment fuel level begins to rise is right
fuel injection timing, so stop the crankshaft
immediately as soon as noticing the fuel
rise.

20-108
(4)

BPR108g3

3. Remove flywheel housing cap (3) and check that
central stamp line b for fuel injection timing
matches timing mark c.

BPP10984

4. After finishing the inspection, put the fuel injec-
tion pump back to the normal condition.

& 1 Fuel injection piping:
29.4 — 34.3 Nm {3.0 — 3.5 kgm}

PC09-1



TESTING AND ADJUSTING INSPECTION AND ADJUSTMENT OF FUEL INJECTION TIMING

ADJUSTMENT
* When fuel injection timing is not normal, make
adjustment in the following manner.

1. Remove fuel injection pump (2).

2. Adjust fuel injection timing by either increasing

or decreasing the number of adjusting shims (4).

* If thickness of shims increases;

* Fuel injection timing is delayed.

* If thickness of shims decreases;

* Fuel injection timing is advanced.

% Fuel injection timing changes by approx. 1
degree per 0.1 mm of shim thickness.

% The standard shim thickness is 0.5 mm and
3 kinds of shims are provided for the adjust-
ment (0.2 mm, 0.3 mm and 0.5 mm).

% Shims for adjustment are coated with sili-
cone, so degrease both sides of shim as
well as the mounting face of fuel injection
pump before installing them.

* After the adjustment, check fuel injection
timing again, following the foregoing steps of
inspection.

GORES T
&

BWP10986

3. After finishing the adjustment, put the fuel injec-
tion pump back to the normal condition.

& —1 Fuel injection piping:
29.4 — 34.3 Nm {3.0 — 3.5 kgm}

PC09-1 20-109



TESTING AND ADJUSTING ADJUSTMENT OF FUEL CONTROL CABLE

ADJUSTMENT OF FUEL CONTROL CABLE

Serial No.: 10001 — 12000

BWP11238
* When removing and installing the engine or 2. Adjustment on fuel injection pump side
lever stand, adjust the fuel control cable in the 1) Connect cable (3B) to governor lever (4).
following manner. % Adjust dimension of cable protrusion
with the bracket so that the right dimen-
1. Adjustment on fuel control dial side sion for protrusion may be obtained. (Do
1) Turn fuel control dial (1) to the Hi side fully not pull the governor lever toward the Hi
until it hits stopper bolt (2). side, while making this adjustment)
2) Connect cable (3A) to the fuel control dial. » Standard dimension for protrusion b: 10
« Standard installed length a: 95 mm —15mm
3) Turn fuel control dial (1) back to the Lo side 2) Turn fuel control dial (1) to the Hi side.
fully. * Check that governor lever (4) moves

toward the Hi side then.

Y BWP11239 BWP11240

20-110 PC09-1
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TESTING AND ADJUSTING ADJUSTMENT OF FUEL CONTROL CABLE

Serial No.: 12001 and up

TWP03179
* When removing and installing the engine or 2. Adjustment on fuel injection pump side
lever stand, adjust the fuel control cable in the 1) Connect cable (3B) to governor lever (4).
following manner. % Adjust dimension of cable protrusion with
the bracket so that the right dimension
1. Adjustment on fuel control dial side for protrusion may be obtained. (Do not
1) Turn fuel control dial (1) to the Hi side fully pull the governor lever toward the Hi
until it hits stopper bolt (2). side, while making this adjustment)
2) Connect cable (3A) to the fuel control dial. e Standard dimension for protrusion b: 10
» Standard installed length a: 95 mm —15mm
3) Turn fuel control dial (1) back to the Lo side 2) Turn fuel control dial (1) to the Hi side.
fully. % Check that governor lever (4) moves
toward the Hi side then.
Y BWP11239 TWP03180
PC09-1 20-110-1
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TESTING AND ADJUSTING

BLEEDING AIR FROM FUEL CIRCUIT

BLEEDING AIR FROM FUEL
CIRCUIT

*

20-

(4)

When removing and installing parts and compo-
nents in the fuel circuit, or when the engine runs
short of fuel, carry out air bleeding from the fuel
circuit in the following manner.

Check that there is enough fuel remaining in the
fuel tank.

Turn the engine starting switch to the ON posi-

tion and hold it in that position for 10 to 20 sec-

onds.

» The fuel feed pump is actuated and air is
bled from the fuel circuit automatically.

Turn the engine starting switch to the START

position and check that the engine starts run-

ning.

« If the engine does not start up, repeat the
step 2 above.

110-2

PC09-1



TESTING AND ADJUSTING TESTING AND ADJUSTING ALTERNATOR FAN BELT TENSION

TESTING AND ADJUSTING idjtl’fs:;"e?t it deflection is not o wh

e fan belt deflection is not normal, or when
ALTERNATOR FAN BELT replacing the fan belt, adjust it in the following
TENSION manner.
Testing 1. Loosen the lower mounting bolt and upper
Measure deflection a of the fan belt when pressed mounting bolt (2) of alternator (1).
with a force approx. 58.8 N {approx. 6 kg} at a point
midway between the fan pulley and the alternator 2. Shift alternator (1) with a bar, then adjust the belt
pulley. tension and tighten upper mounting bolt (2).

* Belt deflection a: 8 — 10 mm
(Serial No.: 10001 — 12000) 3. Tighten the lower mounting bolt.
7 —-10 mm % Check the fan belt deflection again after fin-
(Serial No.: 12001 and up) ishing the adjustment.
Serial No.:10001 — 12000

BWP10987

.
Dl

! TJP03188

PC09-1 20-111
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TESTING AND ADJUSTING

TESTING AND ADJUSTING TRACK SHOE TENSION

TESTING AND ADJUSTING
TRACK SHOE TENSION

Testing

1. Move the machine forward or backward to set
the connection of the rubber shoe (M mark) at
the top at the center of the track between the
idler and sprocket.

BJP1098S

2. Using the boom and arm, push up the track on
the side being inspected.

* Raise the machine slowly until its rubber
shoe gets clear of the ground completely.

A Put the safety lock lever to the LOCK position
after finishing lifting the track frame and do not
move the machine until after the inspection is
completed.

BJP10390

3. Measure clearance a between the track roller
tread surface on the idler side and rubber shoe
shoulder.

+ Standard clearance a: 10 - 15 mm

20-112

BJP10991

Adjusting
* |f the standard track shoe tension is abnormal,
adjust according to the following procedure.

1. When tension is too low
1) Supply grease through grease fitting (1).

* |f the track shoe tension is not tensed
well, move the machine slowly forward
and in reverse.

* Test the track shoe tension again. Ifitis
still abnormal, adjust it again.

2. When tension is too high
1) Loosen valve (2) gradually to discharge
grease.

A Do not loosen the valve (2) more than 1 turn
since the internal high-pressure grease may
spout out.

* Test the track shoe tension again. if it is still
abnormal, adjust again.

PCOg-1



INSPECTION AND ADJUSTMENT OF HYDRAULIC PRESSURE IN

TESTING AND ADJUSTING

WORK EQUIPMENT, SWING AND TRAVEL CIRCUITS

INSPECTION AND ADJUSTMENT
OF HYDRAULIC PRESSURE IN
WORK EQUIPMENT, SWING AND
TRAVEL CIRCUITS

* Tools for inspecting and adjusting hydraulic pres-
sure in work equipment, swing and travel circuits

Symbol Part No. Part Name
799-101-5002 Hydraulic tester
F .
790-261-1203 Hyd_rauhc Tester
(digital type)
MEASUREMENT

* Carry out measuring hydraulic pressure in the
work equipment, swing and travel circuits under
the following conditions.

+ Hydraulic oil temperature: 45 — 55°C

A Lower the work equipment to the ground and
stop the engine. Then operate the control
levers several times to release pressure
remaining in the piping and unscrew the oil
filler cap slowly to release pressure inside the
hydrautic tank.

1. Open up the engine hood.

2. Remove oil pressure measuring plug (1) or {2) of

a circuit to be measured.

Plug Pump Actuator
Bucket cylinder
Front Boom cylinder
1 ron Right travel motor
pump . -
Swing cylinder
Travel 2nd speed and service

Gauge cylinder (machine of
variable gauge specs)

Rear [|Arm cylinder
pump |Swing motor
Left travel motor
Blade cylinder

PC09-1

3. Install nipple [1] of hydraulic tester F and con-
nect it to oil pressure gauge [2].
s For an oil pressure gauge, use one with
capacity of 39.2 MPa (400 kg/cm?).

4. Start the engine and run it at high idling. Then
measure hydraulic oil pressure when each actu-
ator is relieved.

1) To measure oil pressure in the cylinder cir-
cuit, take measurement when the cylinder is
relieved at its stroke end.

* To relieve the cylinder circuit, the main
relief valve is actuated.

2) To measure oil pressure in the swing motor
circuit, take measurement when the motor is
relieved with swing in the locked condition.

A Lock swing movement with the swing
fock pin.
* To relieve the swing motor circuit, the
safety valve is actuated.

3) To measure oil pressure in the travel motor
circuit, take measurement when the
motor is relieved with travel in the lock
condition.

A Lock travel movement securely by
inserting a pin or block in between the
sprocket and track frame, and take pre-
cautions against the machine's unex-
pected sudden move for the safety in
the surrounding.

* To relieve the travel motor circuit, the

main relief valve is actuated.

20-113



INSPECTION AND ADJUSTMENT OF HYDRAULIC PRESSURE IN
TESTING AND ADJUSTING WORK EQUIPMENT, SWING AND TRAVEL CIRCUITS

ADJUSTMENT
* When adjusting hydraulic oil pressure, remove
the front cover of the lever stand.

1. Adjustment of main relief valve
* When the relief pressure in the cylinder cir-
cuit and the relief pressure in the travel
motor circuit are not normal, adjust main
relief valve (3) or (4) of the control valve in
the following manner.

BPP10895

5. After taking the measurement, remove the mea-
suring instrument and put the machine back to
the normal condition.

Valve Pump Actuator
Bucket cylinder
Eront Boom cylinder
3 ron Right travel motor
pump - .
Swing cylinder
Travel 2nd speed and service

Gauge cylinder (machine of
variable gauge specs)

Rear |Arm cylinder
pump  [Swing motor
Left travel motor
Blade cylinder

1) Loosen lock nut (5) and turn adjusting screw
(6) for adjustment.
*  When the adjusting screw is turned,
+ To the right, pressure goes up.
- To the left, pressure goes down.
* Adjustment amount of adjusting screw
per turn:12.2 MPa {124 kg/cm?}

&1 Locknut: 19.6 Nm (2 kgm)
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INSPECTION AND ADJUSTMENT OF HYDRAULIC PRESSURE IN
TESTING AND ADJUSTING WORK EQUIPMENT, SWING AND TRAVEL CIRCUITS

2. Adjustment of swing safety valve
* When the relief pressure in the swing motor
circuit is not normal, adjust swing safety
valve (7) or (8) of the control vaive in the fol-
lowing manner.
« (7): Safety valve for left swing
+ (B): Safety valve for right swing

BWP10997

2) After finishing the adjustment, check that oil
pressure is normal, following the foregoing
steps.

1) Loosen locknut (9) and turn adjusting screw
(10) for adjustment.
* When the adjusting screw is turned;
+ To the right, pressure goes up.
» To the left, pressure goes down.
* Adjustment amount of adjusting screw
per turn: 12.2 MPa {124 kg/cm?}

61 Locknut: 19.6 Nm (2 kgm)

BWP10999

2) After finishing the adjustment, check that oil
pressure is normal, following the foregoing
steps.
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TESTING AND ADJUSTING

IDENTIFICATION OF SPOT CAUSING WORK
EQUIPMENT HYDRAULIC DRIFT

IDENTIFICATION OF SPOT
CAUSING WORK EQUIPMENT
HYDRAULIC DRIFT

* When the work equipment (cylinder) shows
hydraulic drift, determine whether the cause lies
with the cylinder or the control valve in the fol-
lowing manner.

1. Inspection of boom cylinder and bucket cyl-
inder
1) Take the same machine posture as when
measuring hydraulic drift and stop the
engine.
* Apply the rated load to the bucket or
completely fill it with earth.

BWP11000

2) When checking the boom, put the right con-
trol tever to the "BOOM RAISE" position,
and when checking the bucket, put the right
control lever to the "BUCKET DIGGING"
position, and;

« If falling speed increases, it is judged that
the cylinder (piston ring) is defective.

« If there is no change, it is judged that the
control valve is defective.

2. Inspection of arm cylinder
1) Retract the arm cylinder and stop approx.
100 mm before the digging stroke end, and
then stop the engine.

BWP11201

20-116

2) Put the left control lever to the "ARM DIiG-
GING" position and,
- If falling speed increases, it is judged that
the cylinder (piston ring) is defective.
+ |If there is no change, it is judged that the
control valve is defective.

[For reference]

The reason that falling speed increases in the fore-

going operation of the control valve, when cause for

hydraulic drift lies with the cylinder (piston ring)

1) When the work equipment takes the above-men-
tioned posture (i.e. a posture in which holding
pressure is applied to the bottom side), oil flows
from the bottom side to head side. Meanwhile,
as volume on the head side is smaller than that
on the bottom side by the piston rod volume, oll
flowing from the bottom side pushes up pressure
on the head side.

2) As pressure on the head side rises, balance is
attained at a certain pressure level (which
depends on internal oil leak amount), thus
retarding the cylinder falling speed.

3) If the circuit on the head side is opened to the
drain circuit with the foregoing control lever oper-
ation (the circuit on the bottom side is closed with
the check valve), oil on the head side flows into
the drain circuit, thereby destroying the balance
and accelerating the cylinder falling speed.

PC09-1



MEASUREMENT OF OIL LEAK AMOUNT INSIDE WORK EQUIPMENT

TESTING AND ADJUSTING

CYLINDER, BLEEDING AIR FROM HYDRAULIC CIRCUITS

MEASUREMENT OF OIL LEAK
AMOUNT INSIDE WORK
EQUIPMENT CYLINDER

* Instrument measuring tool of internal ocil leak
amount of work equipment

Symbol Part No. Part Name
Commercially .
C - Female Cylinder
available

* Carry out measuring internal oil leak amount in
the cylinder for work equipment under the follow-
ing condition.

+ Hydraulic oil temperature; 45 — 55°C

1. Take measurement posture by extending the cyl-
inder to be measured up to its stroke end.

A Raise the front side of track frame with the

work equipment or climb on to a block to
allow the blade to go down to its lowest posi-
tion.

2. Disconnect hose (1) at the cylinder head side
and plug the disconnected hose.

A Be careful not to disconnect the hose on the
bottom side by mistake.

Disconnect hose
End of stroke

Hose

Retief
pressure

TKPO1039

3. Run the engine at high idling and apply relief oil
pressure to the cylinder bottom side.
+ Boom: RAISE operation
* Arm: DIGGING operation
+  Bucket: DIGGING operation
+ Swing: LEFT operation
+ Blade: LOWER operation

4. After elapse of 30 seconds, measure oil leak
amount for one minute.

5. After finishing the measurement, put the work
equipment back to the normat condition.

PC09-1

BLEEDING AIR FROM
HYDRAULIC CIRCUITS

* Carry out bleeding air from hydraulic cylinders in
the following manner, when removing and instail-
ing the hydraulic cylinders and hydraulic cylinder
piping.

* Air is automatically bled from the swing motor
circuit and travel motor circuit, so there is no
need fo carry out air bleeding for them.

1. Start the engine and run at low idling for approx.
5 minutes.

2. Raise and lower the boom 4 {o 5 times, while
running the engine at low idling.
* Be careful to stop the piston rod 100 mm
before its stroke end to avoid relief.

3. Carry out the step 2 above, while running the
engine at high idling.

4. Extend the piston rod to its stroke end and
relieve, while running the engine at low idling.

5. Carry out the steps 2 to 4 above with the arm,
bucket, swing and biade as well.

* When the boom cylinder is replaced, this prac-
tice may well be carried out before mounting the
work equipment. With the work equipment
installed, the cylinder cannot be operated to its
stroke end in the LOWER operation.
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TESTING AND ADJUSTING

PRESSURIZING HYDRAULIC TANK

PRESSURIZING HYDRAULIC
TANK

*

If the oil filler plug of the hydraulic tank has been
removed, pressurize the hydraulic tank as fol-
lows.

Run the engine at low idling and set the work
equipment to the pressurizing posure.

Stop the engine, open the hydraulic tank oil filler

plug, then tighten it again.

* This operation pressurizes the hydraulic
tank.

Start the engine and lower the work equipment
to the ground.

2: i > BwP11241
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TROUBLESHOOTING

Points to remember when troublesShooting ... 20-202
Sequence of events in roubleShOOtiNG ... 20-203
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TROUBLESHOOTING POINTS TO REMEMBER WHEN TROUBLESHOOTING

POINTS TO REMEMBER WHEN TROUBLESHOOTING

A Stop the machine in a level place, and check that the safety pin, blocks, and parking brake are securely fitted.

When carrying out the operation with two or more workers, keep strictly to the agreed signals, and do not
allow any unauthorized person to come near.

A If the radiator cap is removed when the engine is hot, hot water may spurt out and cause burns, so wait for
the engine to cool down before starting troubleshooting.

A Be extremely careful not to touch any hot parts or to get caught in any rotating parts.
A When disconnecting wiring, always disconnect the negative (-) terminal of the battery first.

When removing the plug or cap from a location which is under pressure from oil, water, or air, always release
the internal pressure first. When installing measuring equipment, be sure to connect it properly.

The aim of troubleshooting is to pinpoint the basic cause of the failure, to carry out repairs swiftly, and to pre-
vent reoccurrence of the failure.

When carrying out troubleshooting, and important point is of course to understand the structure and func-
tion. However, a short cut to effective troubleshooting is to ask the operator various questions to form some

idea of possible causes of the failure that would produce the reported symptoms.

When carrying out troubleshooting, do not hurry to

disassemble the components.

If components are disassembled immediately any

failure occurs:

» Parts that have no connection with the failure
or other unnecessary parts will be disassem-
bled.

[t will become impossible to find the cause of
the failure.

It will also cause a waste of manhours, parts, or cil

or grease, and at the same time, will also lose the

confidence of the user or operator.

For this reason, when carrying out troubleshooting,

it is necessary to carry out through prior investiga-

tion and to carry out troubleshooting in accordance
with the fixed procedure.

Points to ask user or operator

1) Have any other problems occured apart from
the problem that had been reported?

2) Was there anything strange about the machine
before tha failure occurred?

3) Did the failure occur suddenly, or were there
problems with the machine condition before
this?

4) Under what conditions did the failure occur?

5) Had any repairs been carried out before the
failure?

When were these repairs carried out?

6) Has the same kind of failure occurred before?

Check before troubleshooting

1) Were there abnormal symptoms about the
machine?

20-202

2) Check checking items before starting.

3) Check other checking items.

4) Other maintenance items can be checked
externally, so check any item that is considered
to be necessary.

Confirming failure

Confirm the extent of the failure yourself, and

judge whether to handle it as a real failure or as a

problem with the method of operation, etc.

* When operating the machine to reenact the
troubleshooting symptoms, do not carry out
any investigation or measurement that may
make the problem worse.

Troubleshooting

Use the results of the investigation and inspection

in ltems 2 / 4 to narrow down the causes of failure,

then use the troubleshooting flowchart to locate
the position of the failure exactly.

* The basic procedure for troubleshooting is as
follows.

1) Start from the simple points.

2) Start from the most likely points.

3) Investigate other related parts or information.

Measures to remove root cause of failure

Even if the failure is repaired, if the root cause of

the failure is not repaired, the same failure will

occur again.

To prevent this, always investigate why the prob-

lem occureed. Then, remove the root cause.
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TROUBLESHOOTING

SEQUENCE OF EVENTS IN TROUBLESHOOTING

SEQUENCE OF EVENTS IN TROUBLESHOOTING

TEWO00180

A%Q TEW00181

-

Step 1
[Examination, confirmation of symptoms |

1) When a request for repairs is received, first
ask the following points.

‘s,
#, .
+  Name of customer /7.9/;) .
«  Type, serial number of machine /'/;0/
+ Details of jobsite, etc. R, =
06,/”'

~

2) Ask questions to gain an outline of the prob-
lem.
« Condition of failure
- Work being carried out at the time of the
failure
+  Operating environment
+ Past history, details of maintenance, etc.
KStep 2

[Determining_probable location of cause]

Shor il

Look at the troubleshooting section of the
shop manual to find locations of possible
causes.

1
) Tt

srtiol

TJP02838

Step 3
|Preparation of troubleshooting toois ]

Look at the table of troubleshooting
the shop manual and prepare the necessary
tools.

»  T-adapter

- Hydraulic pressure gauge kit, etc.

2) Look in the parts book and prepare the nec-
essary replacement parts.

1

TEW00186

o B

Ring !

Ring !

TJP02838

Step 8

Repair at Jobsite

Hurray®

It's repaired
(09}

TEP(1349

«  Pinpoint locations of failure {(carry out
troubleshooting)
- Decide action to take

Before starting troublesheooting, locate and
repair simple failures.
«  Check before starting items

+  Other check items

TEWO00189

st 8 2) See the Troubleshooting Section of the shop
ee manual, select a troubleshooting flowchart
Repair at workshaop that matches the symptoms, and carry out
troubleshooting.
\ TEWOO187/
Machine Step 6 - - N
volume Re-enacting failure
« Drive and operate the machine to confirm
Shop manual the condition and judge if there is really a
o failure. J
TIPO2841
\
Step 4 Step 5
Go to jobsite Ask operator questions to confirm details of @
failure.

«  Was there anything strange about the ma-
chine before the failure occurred?

« Did the failure occur suddenly?

« Had any repairs been carried out before the
failure?

TEW00190
/

PC08-1
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

To maintain the performance of the machine over a long period, and to prevent failures or other troubles before
they occur, correct operation, maintenance and inspection, troubleshooting, and repairs must be carried out. This
section deals particularly with correct repair procedures for mechatronics and is aimed at improving the quality of
repairs. For this purpose, it gives sections on "Handling electric equipment” and "Handling hydraulic equipment"
(particularly gear oil and hydraulic oil).

1.

1)

Points to remember when handling electric equip-
ment

Handling wiring harnesses and connectors

Wiring harnesses consist of wiring connecting one com-
ponent to another component, connectors used for con-
necting and disconnecting one wire from another wire,
and protectors or tubes used for protecting the wiring.
Compared with other electrical components fitted in boxes
or cases, wiring harnesses are more likely to be affected
by the direct effects of rain, water, heat, or vibration. Fur-
thermore, during inspection and repair operations, they
are frequently removed and installed again, so they are
likely to suffer deformation or damage. For this reason, it
is necessary to be extremely careful when handling wiring
harnesses.

Main failures occurring in wiring harness

1)

Defective contact of connectors (defective contact
between male and female)

Problems with defective contact are likely to occur
because the male connector is not properly inserted into
the female connector, or because one or both of the con-
nectors is deformed or the position is not correctly
aligned, or because there is corrosion or oxidization of the
contact surfaces.

Defective crimping or soldering of connectors

The pins of the male and female connectors are in contact
at the crimped terminal or soldered portion, but if there is
excessive force brought to bear on the wiring, the plating
at the joint will peel and cause improper connection or
breakage.

20-204

TEWOO18I

Improper insertion

TEW00192

Crimped portion

TJP02878
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

3)

Disconnections in wiring

If the wiring is held and the connectors are puiled apart, or
components are lifted with a crane with the wiring still con-
nected, or a heavy object hits the wiring, the crimping of
the connector may separate, or the soldering may be
damaged, or the wiring may be broken.

High-pressure water entering connector

The connector is designed to make it difficult for water to
enter (drip-proof structure), but if high-pressure water is
sprayed directly on the connector, water may enter the
connector, depending on the direction of the water jet.

As already said, the connector is designed to prevent
water from entering, but at the same time, if water does
enter, it is difficult for it to be drained. Therefore, if water
should get into the connector, the pins will be short-cir-
cuited by the water, so if any water gets in, immediately
dry the connector or take other appropriate action before
passing electricity through it.

Oil or dirt stuck to connector

If oil or grease are stuck to the connector and an oil film is

formed on the mating surface between the male and

female pins, the oil will not let the electricity pass, so there

will be defective contact.

If there is oil or grease stuck to the connector, wipe it off

with a dry cloth or blow it dry with compressed air and

spray it with a contact restorer.

* When wiping the mating portion of the connector, be
careful not to use excessive force or deform the pins.

* If there is oil or water in the compressed air, the con-
tacts will become even dirtier, so remove the oil and
water from the compressed air completely before
cleaning with compressed air.

PC09-1
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TEW00 195

TEW00 196
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POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

TROUBLESHOOTING

2) Removing, installing, and drying connectors and
wiring harnesses

Disconnecting connectors

1)

3)

Hold the connectors when disconnecting.

When disconnecting the connectors, hold the connec-
tors and not the wires. For connectors held by a
screw, loosen the screw fully, then hold the male and
female connectors in each hand and pull apart. For
connectors which have a lock stopper, press down the
stopper with your thumb and pull the connectors
apart.

* Never pull with one hand.

When removing from clips

When removing a connector from a clip, pull the con-

nector in a parallel direction to the clip.

* If the connector is twisted up and down or to the
left or right, the housing may break.

Action to take after removing connectors

After removing any connector, cover it with a vinyl bag

to prevent any dust, dirt, oil, or water from getting in

the connector portion.

* If the machine is left disassembled for a long time,
it is particularly easy for improper contact to occur,
so always cover the connector.

20-206

Press lightly
when removing

Lock stopper il
<

TEPO1354

7z

TBW00484

Catches

TBPO1355

TEW00198
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

« Connecting connectors

@

Check the connector visually.

1) Check that there is no oil, dirt, or water stuck to
the connector pins (mating portion).

2) Check that there is no deformation, defective con-
tact, corrosion, or damage to the connector pins.

3) Check that there is no damage or breakage to the
outside of the connector.

% If there is any oil, water, or dirt stuck to the
connector, wipe it off with a dry cloth. If any
water has got inside the connector, warm the
inside of the wiring with a dryer, but be careful
not to make it too hot as this will cause short
circuits.

* |If there is any damage or breakage, replace
the connector.

Fix the connector securely.

Align the position of the connector correctly, then
insert it securely.

For connectors with lock stopper, push in the connec-
tor until the stopper clicks into position.

Correct any protrusion of the boot and any misalign-
ment of the wiring harness

For connectors fitted with boots, correct any protru-
sion of the boot. In addition, if the wiring harness is
misaligned, or the clamp is out of position, adjust it to
its correct position.

% If the connector cannot be corrected easily,

remove the clamp and adjust the position.

If the connector clamp has been removed, be sure to
return it to its original position. Check also that there
are no loose clamps.

e Since the DT 8-pole and 12-pole heavy duty wire connec-

tors

have 2 latches respectively, push them in until they

click 2 times.
1. Male connector, 2. Female conector

PC09-1

Normal locking state (Horizontal): a, b, d
Incomplete locking state (Diagonal): ¢

Clicks into position

TJP02881

TEW00200

TBW00487

BPH10301
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

* Drying wiring harness
If there is any oil or dirt on the wiring harness, wipe it off
with a dry cloth. Avoid washing it in water or using steam.
If the connector must be washed in water, do not use
high-pressure water or steam directly on the wiring har-

ness.

If water gets directly on the connector, do as follows.
(@ Disconnect the connector and wipe off the water with
a dry cloth.

*

If the connector is blown dry with compressed ai,
there is the risk that oil in the air may cause defec-
tive contact, so remove all oil and water from the
compressed air before blowing with air.

(@ Dry the inside of the connector with a dryer.
If water gets inside the connector, use a dryer to dry
the connector.

*

Hot air from the dryer can be used, but regulate
the time that the hot air is used in order not to
make the connector or related parts too hot, as
this will cause deformation or damage to the con-
nector.

@ Carry out a continuity test on the connector.
After drying, leave the wiring harness disconnected
and carry out a continuity test to check for any short
circuits between pins caused by water.

*

20-208

After completely drying the connector, blow it with
contact restorer and reassemble.

TEW00196
TEW00202
T-adarter
TEP0O1357
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TROUBLESHOOTING POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

3) Handling control box

1)

The control box contains a microcomputer and elec-

tronic control circuits. These control all of the elec-
tronic circuits on the machine, so be extremely careful
when handling the control box.

Do not open the cover of the control box unless nec-
essary.

TEW00204

Do not place objects on top of the control box.

Cover the control connectors with tape or a vinyl bag.
Never touch the connector contacts with your hand.
During rainy weather, do not ieave the control box in a
place where it is exposed to rain.

TEW00205

Do not place the control box on oil, water, or soil, or in
any hot place, even for a short time.

(Place it on a suitable dry stand)..

Precautions when carrying out arc welding

When carrying out arc welding on the body, discon-
nect all wiring harness connectors connected to the
control box. Fit an arc welding ground close to the
welding point.

TEW00206

2. Points to remember when troubleshooting electric circuits

1)
2)
3)

4)

PC09-1

Always turn the power OFF before disconnecting or connect connectors.

Before carrying out troubleshooting, check that all the related connectors are properly inserted.

* Disconnect and connect the related connectors several times to check.

Always connect any disconnected connectors before going on to the next step..

* If the power is turned ON with the connectors still disconnected, unnecessary abnormality displays will
be generated.

When carrying out troubleshooting of circuits (measuring the voltage, resistance, continuity, or current),

move the related wiring and connectors several times and check that there is no change in the reading of

the tester.

* If there is any change, there is probably defective coniact in that circuit.
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

3.

POINTS TO REMEMBER WHEN HANDLING HYDRAU-
LIC EQUIPMENT

With the increase in pressure and precision of hydraulic
equipment, the most common cause of failure is dirt (foreign
material) in the hydrautic circuit. When adding hydraulic oil, or
when disassembling or assembling hydraulic equipment, it is
necessary to be particularly careful.

1)

2)

3)

4)

Be careful of the operating environment.

Avoid adding hydraulic oil, replacing filters, or repairing
the machine in rain or high winds, or places where there is
a lot of dust.

Disassembly and maintenance work in the field

If disassembly or maintenance work is carried out on
hydraulic equipment in the field, there is danger of dust
entering the equipment. It is also difficult to confirm the
performance after repairs, so it is desirable to use unit
exchange. Disassembly and main-tenance of hydraulic
equipment should be carried out in a specially prepared
dustproof workshop, and the performance should be con-
firmed with special test equipment.

Sealing openings

After any piping or equipment is removed, the openings
should be sealed with caps, tapes, or vinyl bags to pre-
vent any dirt or dust from entering. If the opening is left
open or is blocked with a rag, there is danger of dirt enter-
ing or of the surrounding area being made dirty by leaking
oil so never do this.

Do not simply drain oil out on to the ground, collect it and
ask the customer to dispose of it, or take it back with you
for disposal.

Do not let any dirt or dust get in during refilling opera-
tions.

Be careful not to let any dirt or dust get in when refilling
with hydraulic oil. Always keep the oil filler and the area
around it clean, and also use clean pumps and oil contain-
ers. If an oil cleaning device is used, it is possible to filter
out the dirt that has collected during storage, so this is an
even more effective method.

20-210
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TROUBLESHOOTING

POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

5)

6)

7)

Change hydraulic oil when the temperature is high.
When hydraulic oil or other oil is warm, it flows easily. In
addition, the sludge can also be drained out easily from
the circuit together with the oil, so it is best to change the
oil when it is still warm. When changing the oil, as much
as possible of the old hydraulic oil must be drained out.
(Drain the oil from the hydraulic tank; also drain the oil
from the filter and from the drain plug in the circuit.) If any
old oil is left, the contaminants and sludge in it will mix
with the new oil and will shorten the life of the hydraulic
oil.

Flushing operations

After disassembling and assembling the equipment, or
changing the oil, use flushing oil to remove the contami-
nants, sludge, and old oil from the hydraulic circuit.
Normally, flushing is carried out twice: primary flushing is
carried out with flushing oil, and secondary flushing is car-
ried out with the specified hydraulic oil.

Cleaning operations

After repairing the hydraulic equipment (pump, control
valve, etc.) or when running the machine, carry out oil
cleaning to remove the sludge or contaminants in the
hydraulic oil circuit.

The oil cleaning equipment is used to remove the ultrafine
(about 3p) particles that the filter built into the hydraulic
equipment cannot remove, so it is an extremely effective
device.

PC09-1
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TROUBLESHOOTING

CHECKS BEFORE TROUBLESHOOTING

CHECKS BEFORE TROUBLESHOOTING

8. Check condition of dust indicator

9. Check hydraulic oil filter

ltem Judgement standard Remedy
1. Check fuel level —_ Add fuel
2. Check for dirt or water in fuel — Clean, drain
5 3. Check hydraulic oil level — Add oil
©
i 4. Check hydraulic oil strainer — Clean, drain
[
g 5. Check hydraulic oil swing machinery — Add oil
:f_; 6. Check engine oil level (level of oil in oil pan) —_— Add oil
c
® | 7.Check cooling water level — Add water
I
=
|

Clean or replace

Replace

1. Check for loose or corroded battery terminals

. Check for loose or corroded alternator terminals

Electrical
equipments
N

3. Check for loose or corroded starting motor terminals

Tighten or replace
Tighten or replace

Tighten or replace

|

13.5-145V

@ 1. Check for abnormal noise or smell — Repair
= 9
D < . — :
g % 2. Check for oil leakage Repair
>0
T £ | 3. Bleed air from — Bleed air
1. Check battery voltage (engine stopped) 10-15V Replace
2. Check level of battery electrolyte — Add or replace
a 3. Check for discolored, burnt, or bare wiring — Replace
oy
(O]
§ 4. Check for missing wiring clamps, hanging wires — Repair
£
Q 5. Checks for getting wet onto wiring .
o . Disconnect connector
® {check carefully getting wet at connectors and — .
S . and dry connection
= terminals)
8
Iy 6. Check for broken or corroded fuses — Replace
7. Check alternator voltage After running for
(engine running at over half throttle) few min. Replace

20-212
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TROUBLESHOOTING

METHOD OF USING TROUBLESHOOTING

METHOD OF USING TROUBLESHOOTING

Trableshooting Code No.

Component

E-OO

Troubleshooting of electrical system (E mode)

H-O O

Troubleshooting of hydraulic mechanical system (H mode)

PC09-1
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TROUBLESHOOTING

CONNECTOR MOUNTING LOCATIONS AND ELECTRICAL

CONNECTOR MOUNTING LOCATIONS AND ELECTRICAL CIRCUITS

CONNECTOR TABLE

* The address column in this table shows the addres in the conector pin allocation drawing.

Address
Connector No. of - -
No. Connector type oins Component Schemetic E’?g'”.e Rangl
drawing circuit circuit
C1 Terminal 1 | Service meter B-8 — B-8
C2 Terminal 1 | Service meter B-7 —_ C-8
C3 X 4 | Starting switch K-3 A-4 A-7
C4 SWP 8 | Intermediate connector (panel) J-2 B-7 C-6
C5 1-pin connector 1 | Engine oil pressure caution lamp C-9 — D-8
C6 1-pin connector 1 | Engine oil pressure caution lamp C-9 — D-8
C7 1-pin connector 1 Pre-heating timer lamp B-8 B-8 E-8
C8 1-pin connector 1 Pre-heating timer lamp B-9 B-8 E-8
C9 1-pin connector 1 | Coolant water temperature caution famp B-9 — E-8
Cc10 1-pin connector 1 Coolant water temperature caution lamp B-9 — F-8
C11 1-pin connector 1 Horn switch G-8 — F-8
Cc12 1-pin connector 1 Horn switch G-9 — F-8
C13 1-pin connector 1 | Optional working lamp G-9 —_— D-8
C14 1-pin connector 1 Optional working lamp H-9 — C-8
D1 KES 1 2 | Diode L-4 F-2 —
E1 X 2 | Feed pump L-6 B-7 —
E2 Terminal 1 | Starting switch L-7 D-8 —
E3 KES 1 2 | Alternator L-8 C-7 —
E4 1-pin connector 1 | Glow plug L-7 E-6 B-5
E5 X 3 | Engine stop solenoid L-6 D-7 —
E6 Terminal 1 | Coolant temparature switch L-7 — B-2
E7 Terminal 1 | Engine oil pressure switch L-5 — C-2
ENG Terminal 1 | Engine ground L-4 — —
FUSE —_ — | Fuse box L-5 A-1 D-1
M1 1-pin connector 1 | Homn G-8 — E-2
M3 1-pin connector 1 Intermediate connector (working lamp) G-1 — F-3
M4 1-pin connector 1 Intermediate connector (working lamp) G1 — E-3
M5 1-pin connector 1 Working lamp B-6 — F-2
M6 1-pin connector 1 | Working lamp B-5 — E-2
M7 1-pin connector 1 | Rotating lamp J-2 — —_
M8 1-pin connector 1 | Rotating lamp J-2 — —_
P1 — 2 | Fusible link K-3 E-7 A-2
p2 KES 1 4 | Solenoid timer G-1 D-2 —
P3 — 4 | Sloeniod relay 1-2 E-2 —
P4 — 6 | Safety relay H-1 B-2 —
P6 — 6 | Current limiter J-2 C-2 —
pP7 KES 1 4 | Glow timer H-1 D-2 A-2
T2 Terminal 1 | Ground K-3 E-4 E-2
T3 1-pin connector 1 Horn B-5 — D-2
T4 Terminal 1 | Glow plug ground — F-6 C-5
PC09-1 20-215




TROUBLESHOOTING

CONNECTOR PIN ALLOCATION DRAWING

CONNECTOR PIN ALLOCATION DRAWING
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TROUBLESHOOTING CONNECTOR PIN ALLOCATION DRAWING
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ELECTRICAL CIRCUIT DIAGRAM FOR ENGINE START, STOP,
TROUBLESHOOTING PREHEATING AND CHARGING SYSTEMS (E CIRCUIT)

ELECTRICAL CIRCUIT DIAGRAM FOR ENGINE START, STOP,
PREHEATING AND CHARGING SYSTEMS (E CIRCUIT)

% This is an electrical circuit diagram only for engine start, stop, preheating and charging systems which was
extracted from the overall electrical circuit diagram.

Engine heat

% timer lamp

(3. 4W) Feed Starting
Starting switch pump Alternator motor
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TROUBLESHOOTING

ELECTRICAL CIRCUIT DIAGRAM FOR PANEL SYSTEMS (P CIRCUIT)

ELECTRICAL CIRCUIT DIAGRAM FOR PANEL SYSTEMS

(P CIRCUIT)

* This is an electrical circuit diagram only for panel systems which was extracted from the overall electrical cir-

cuit diagram.
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TROUBLESHOOTING CONNECTOR TABLE FOR CONNECTOR PIN NUMBERS

CONNECTOR TABLE FOR CONNECTOR PIN NUMBERS

+ The M side in the figure indicates terminal num- SWP type -8 pin
bers of the male connector (pin side), and the F SWP-8
side indicates those of the female connector
(receptacle side).

« Figures inside parentheses stand for assembly

numbers of parts. 1 [
' 4 3 2 1 j 1 2 3 4 }
R N e .. O 3 &3 3
N N e R R S R S—
8 7 6 5 5 6 7 8

M(08055-10881) F(08055-10891)

BWP11206
X type -2 pin X type -3 pin
X-2 X-3
M(08055-00282) F(08055~00292)
M(08055-00381) F(08055-00391)
BWP11207 BWP11208
X type -4 pin KES 1 type -2 pin (White)
X=4 KES1-2(White)
12
— 3
I R w—
3 4
M(08055-00481) F(08055-00491) M(08027-11210) F(08027-11260)
BWP11209 BWP11210
KES1 type -4 pin (White) KES1 type -4 pin (Black)
KES1-4{(White) KES1-4(Black)
102 12
— —3 /3
—J /3 | N R S—
3 4 3 4
M(08027-11410) F(08027-11460) M(08027-11420) F(0B8027-11470)
BWPL1211 BWP11212
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TROUBLESHOOTING

CONNECTOR TABLE FOR CONNECTOR PIN NUMBERS

2 pin (for fusible link)

4 pin (for solenoid relay)

2(Fusible link)

1
L]
]

<[ [

2
M(20T-06-81220) F(=)

BwWP11213

4(solenoid relay)

M(-) F(-)

BwP11214

6 pin (for current limiter)

6 pin (for safety relay)

6(Current limiter)

BwP11215

6(safety retlay)

BWP11216
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TROUBLESHOOTING OF
ELECTRICAL SYSTEM
(E MODE)

Information in troubleshooting table .. .. 20-302
E-1 ENngine does NOt Start...........oooiii e 20-303
E-2 ENGIiNE dOES MOt SEOD ... .iii e e e 20-307
E-3 Engine oil pressure lamp does not Work Properly... ... 20-308
E-4 Engine cooling water temperature lamp does not work properly................ 20-310
E-5 Engine preheating system does NOt WOIK.........coooiiiiiiiii i 20-312
E-6 Service meter does NOt @dVANCE ... ... 20-314
E-7 Horn does not sound, or does not stop SOUNING ... 20-315
E-8 Working tamp does not light up, ordoes not go OFF ... 20-317
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TROUBLESHOOTING INFORMATION IN TROUBLESHOOTING TABLE

INFORMATION IN TROUBLESHOOTING TABLE

* The troubleshooting table and its related electrical circuit diagram contain information as described below in a
concise form. Grasp the given information fully before proceeding to actual troubleshooting.

Troubleshooting Phenomenon occurred on machine
Relative Information Information related to occurred failure and its troubleshooting

Cause Standard value in normal condition and reference for troubleshooting

<Descriptions>
 Standard value in the normal condition provided as a benchmark
with which to judge whether a presumed cause is right or not.
1 » Reference which helps judge whether a presumed cause is right or not.
<Phenomenon of defective wiring harness>
+ Disconnection
Connection to a connector is faulty or there is disconnection in a wiring harness.
+ Faulty grounding
A wiring harness, which is not connected to the grounding circuit, is in
contact with the circuit.
» Short-circuiting
Presumed A wiring harness, which is not connected to the power circuit (12V), is in
cause & 5 | Presumed cause for contact with the circuit.

standard occurred failure <Precautions for troubleshooting>
value in (The number is just a

normal reference number and
condition is not meant to show

priority)

(D Connector No. display method and handiing of T-adapter
Insert or connect a T-adapter in the following manner, unless specifi-
cally otherwise instructed, and carry out the troubleshooting.
« If there is no indication of male or female in the connector No., separate the
connector and insert a T-adapter into both of the male and female sides.
« |f there is an indication of male or female in the connector No., separate the
3 connector and insert a T-adapter into either of the male or female only.

@ Entry order of pin Nos. and handling of tester lead
Connect the positive (+) lead and negative (-) lead of a tester in the fol-
lowing manner, unless specifically otherwise instructed, and carry out
the troubleshooting.
« Connect the positive (+) lead to the pin No. shown at the front or to a wir-
ing harness.
- Connect the negative (-) lead to the pin No. shown at the rear or to a wir-
ing harness.

RELATED ELECTRICAL CIRCUIT DIAGRAM

Here shown is an extracted electrical circuit diagram which is related

to a specific failure.

« Connector No.: indicates (type - number of pins) (color).

+ Arrow mark (<): indicates an approximate location of parts in
the machine.
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TROUBLESHOOTING

E

E-1

ENGINE DOES NOT START

Troubleshooting (1)

* The engine starting motor does not run, therefore, the ending does not start up.

Relative Information

« The engine starting system is suspected of failure.

Presumed
cause &
standard
value in
normal
condition

Cause Standard value in normal condition and reference for troubleshooting
Battery Battery voltage Specific gravity of battery

1 | capacity
insufficient Over 12V Over 1.26

2 Fusible link When the fusible link is blown, there is a great possibility that defective grounding occurred on
defective a related circuit. (See Cause 8.)

Engine start- * Prepare checking with the engine starting switch turned OFF. Start the troubleshooting with
inggswitch the engine starting switch turned OFF or turned to the START position.

3 | defective C3 (male) Switch position Resistance value
(internal dis- OFF Overt M Q
connection) Between D and @ START Soiow 1 0

* Prepare checking with the engine starting switch turned OFF and start the troubleshoot-
Safety relay X ith th teh it it
defective ing wi e switch position as it is.
4 :
(internal dis- P4 (male) Resistance value
connection) Between @ and ® Below 10
Current lim- * Prepare checking with the engine starting switch turned OFF and start the engine to begin
iter defective with troubleshooting.

5 | (internal A . . o
short-circuit- If the engine can be started up with P6 connector disconnected, then the current limiter is
ing) defective.

* Prepare checking with the engine starting switch turned OFF and start the engine to begin
Engine with troubleshooting.
starting Engine starting motor Voltage

6 [jne%gjcrﬁve Power source: Between power terminal and grounding 10 — 14V
(internal Start: Between E2 (female) and grounding 10 - 14V
failure) If each voltage of the power source and start is normal and yet the motor does not run, then

the motor is defective.

* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
Wiring with the switch position as it is.
harness Between battery (+ terminal) and any of the wiring har- ,
defective from P1 to C3 (female) D Resistance value| Below 1 Q

7 (disconnec- nesses o
tion or A Between wiring hamess from C3 (female) 3 to P4 (female) ® |Resistance value| Below 10
contact wit .
connector Between wiring harness from P4 (female) @ to E2 (female) |Resistance value| Below 1Q
defective iri i i

) \s/;/;rrltri]r?ghri@ti?s between battery (+ terminal) and engine Resistance value| Below 1 O
* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch position as it is.
Wiring Between battery (+ terminal) and any of the wiring har-
harness nesses from P1 to C3 (female) @, Between grounding and|Resistance value Over 1M Q

g | grounded wiring harness from P8 (female) @
defectively — @ ®
(contac_t W'ﬁh Between wiring harness from C3 (female) (3) to P4 (female) (&), Resistance value| Over 1M Q
GND circuit) | Between grounding and wiring harness from P6 (female) @

Between grounding and wiring harness from P4 (femal
i g g wiring (female) Resistance value| Over 1M Q
@ to E2 (female)
Wiring har- * Prepare checking with the engine starting switch turned OFF and start the troubleshooting
ness short- with the engine starting switch turned ON.
9 | circuited . -
. Between grounding and wiring harness from P6 (female
(contact with g n9 9 ( ) Voltage Below 1 Q
12V circuity | © to P4 (female) D

10 Engine mal- | If none of the causes 1 to 9 above applies, then the engine is suspected of some defect.

functioning Carry out the troubleshooting accordingly.

PC09-1
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TROUBLESHOOTING

E-1

Engine starting related circuit diagram (starting system)

N

/\ Starting switch < ENGINE
ey—Lerminal B IBRIR1IR2] C TacC Fusible link
00s It 108 P1 starting
OFF O Battery motor
R1T |Ofo] K,ﬁ\
. ACC OO O
2 [Tt jololHfofoto OI6)
g 5 = ]
£3 Alternator
C3 [ @
N\ = 5
O]6]OI0]0J0)] OOOOLE® OEOB®
P4 T P —— ] P7
T2
Current limiter Timer (glow) J
Safety relay
REVOLVING FRAME J>
BwP11217
PC09-1
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TROUBLESHOOTING

E-1

Troubleshooting (2)

* The engine starting motor runs, but the engine does not start up.

Relative Information

+ The engine stop solenoid system is suspected of failure.

Cause Standard value in normal condition and reference for troubleshooting
Engine start * Prepare checking with the engine starting switch turned OFF and start the troubleshooting
ingg;witcszha 3 with the switch turned ON or OFF,
defective C3 (male) Switch position Resistance value
(internal dis- OFF Over 1M ©
connection) Between (D and @ oON Below 16
Fuse No.2 If the fuse is blown, there is a great possibility that defective grounding occurred on a relative
defective circuit. (See Cause 8 below.)
* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch turned ON.
Engine stop E2 (female) Voltage Time
solenoid Conti for th TR
defective Between D and ® 10-14V tu?gelglgﬁ_s after the switch is
(internal dis- —
connection 10 14 V 1+ 0.5 sec. after the solenoid is
or short-cir- Between @ and ® turned ON.
cuiting) Below 1 Q Continuous after the above
If all the voltages are normal and yet there is no sound from the activated engine stop sole-
noid, then the solenoid is defective.
* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch turned ON.
P3 (female) Input voltage Time
. 1+ 0.5 sec. after the switch is
Engine sto 10-14V
re|§y defeCF,) Between ® and turned ON.
tive (internal Below 1 O Continuous after the above
disconnec- P3 (male) Contact resistance value Time
tion or short- 1305 fer th toh
P d circuiting) Below 1 O turr .déf\lo atter the switch Is
resume Between © and ©® urne '
g?aunsc?afd Over 1 Mega Q Continuous after the above
value in If the input voltage is normal, while the contact resistance value is not normal, then the
normal engine stop relay is defective.
condition * 1 Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch turned ON.
P2 Voltage Time
. Continuous after the switch is
Engine stop Between @ and ® 10-14V
timer defec- t1urn(e)c;ON. Horth ——
tive (internal Bel v + 0.5 sec. after the switch is
failure) Between (D and @ clow T turned ON.
10-14V Continuous after the above
If the input voltage (between @ and @) is normal, while the output voltage (between @)
and @) is not normal, then the engine stop timer is defective.
* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
Diode defec- with the switch position as it is. ,
tive D1 (male) Resistance value
Between (D and @ Over 1 M Q
* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch position as it is.
Wirina h Wiring hamesses from C3 (female) @ to fuse 2 inlet Resistance value| Below 1Q
iring har-
ness discon- | Wiring harness from fuse 2 outlet to E5 (female) @, wir-
nected ing harness from E5 (female) D to P2 (female) @, or Resistance value|  Below 1 Q
(disconnec- .
tion or con- wiring harness from P2 (female) @ to P3 (female) ©
’(C%Crzt\e’a\,(i:ttgr Wiring harness from P3 (female) © to E5 (female) @  |Resistance value|  Below 1.0
defective) Wiring harness from E5 (female) @ to grounding Resistance value| Below 1Q
Wiring harness from P2 (female) (D to P3 (female) ® Resistance value| Below 1 Q
Wiring harness from P2 (female) @ to P3 (female) Resistance value| Below 1 Q
PC09-1 20-305




Standard value in normal condition and reference for troubleshooting

* Prepare checking with the engine starting switch turned OFF and start the troubleshooting
with the switch position as it is.

Between wiring harness from C3 (female) @ and fuse 2 inlet

Resistance value

Overt M Q

Between wiring harness from fuse 2 outlet to E5 {(female)
@, wiring harness from E5 (female) DtoP2 (female)
@, wiring harness from P2 (female) @ toP3 (female)
©, wiring harness from P3 (female) © to D1 (female)

@, or wiring harness from D1 (female) @ to another
related circuit and grounding

Resistance value

Over 1T M Q

Between wiring harness from P3 (female) © to E5
(female) @ and grounding

Resistance value

Over1TMQ

Between wiring harness from P2 (female) @ to P3
(female) ® and grounding

Resistance value

Overt M Q

Between wiring harness from P2 (female) @ to P3
(female) ® and grounding

Resistance value

Overt M Q

TROUBLESHOOTING
Cause
Wiring
Presumed harness
S grounding
\S/ﬁ{}g?;d 8 defective
normai (contact with
condition GND circuit)
9 Engine mal-
functioning

If none of the causes 1 to 8 above applies, then the engine is suspected of some defect.
Check the engine accordingly.

Engine starting related circuit diagram (stop solenoid system)

: starti itch
A Termmmar ing switc
e tioR B IBR|R1IR2! C [ACC
OFF 1O
R1 O7O70 O Fusible link
ACC (OO0 O P1 Engine stop
o solenoid
= St (0220, O+O+0 E5 Ahhdad
g el [H0,, ]
77 D/ j
OO Battery &) EPULL&I
C3 " L * “|| || . @ t
D@ T1 ;5 [ 1
N Fuse box T
D1
O
] ] < ENGINE >
BJOIC O] ONO)
o P2 P3
A B C D
T2 é J"
|

20-306

TlImer(solenold)

Relay(solenoid)
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TROUBLESHOOTING E-2

E-2 ENGINE DOES NOT STOP

Troubleshooting * The engine does not stop.
Relative Information « Stop the engine with the engine stop solenoid.
Cause Standard vaiue in normal condition and reference for troubleshooting
Engine stop sole- | % Start the troubleshooting with the engine starting switch turned OFF.
1 noid defective - . . .
(internal short-cir- If the engine qoes not stop even after disconnecting E5 connector, the engine stop sole-
cuiting) noid is defective.
) ) * Prepare checking with the engine starting switch turned OFF and start the trouble-
Engine starting shooting with the switch turned ON or OFF.
2 S,W'tCh defgctlve C3 (male) Switch position Resistance value
(internal discon-
nection) Bet @ and @ OFF Over 1M Q
Presumed etween an ON Below 1 Q
cause & * Prepare checking with the engine starting switch turned OFF and start the trouble-
standard shooting with the switch turned ON.
value in ,_
normal Between wiring harness from C3 (female) @ to fuse 2
condition N outlet, or wiring harness from fuse 2 outlet to another Voltage Below 1V
Wiring harness related circuit and grounding
3 shorz—mtrcu.lttﬁci oy Between wiring harness from fuse 2 outlet to P2
SSCTJ%C w (female) @, wiring harness from P2 (female) @ to E5
(female) D, wiring harness from E5 (female) @ to P3
Voltage Below 1V
(female) ©, wiring harness from P3 (female) © to D1
(female) @, or wiring harness from D1 (female) (D to
another related circuit and grounding
4 Engine malfunc- If none of the causes 1 to 4 applies, the engine is suspected of maifunctioning. Check the
tioning engine accordingly.

Electrical circuit diagram related to engine stop

A\ Starting switch

eyt g TRl [R2] C (A
OFF |O
R1 (022030 O Fusible link
ACC O O P1 Engine stop
Ll_,J sotenold
E: St | o ercld

r(OH
5
ol ololo E5
T b o/ i
D@ Battery B PILL j]
C3 [ [——+o|l|| |- ©) '
oI0) [ENSL Y ]

N Fuse box

®z0n
o %<j D1

< ENGINE >

T2 é ‘in
Timer (solenold) L

Retayv{solenoid)

<F REVOLVING FRAVE >

BwP11218
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TROUBLESHOOTING

E-3

E-3 ENGINE OIL PRESSURE LAMP DOES NOT WORK PROPERLY

Troubleshooting (1)

» The engine oil pressure lamp does not light up when the engine stops.

Relative Information

« The engine oil pressure lamp lights up when the engine stops, because no oil pressure is generated.

Presumed
cause &
standard
value in
normail
condition

Cause

Standard value in normal condition and reference for troubleshooting

Engine oil pres-
sure lamp defec-
tive (blown)

* Start the troubleshooting with the engine starting swit

ch turned OFF.

The engine oil pressure lamp is suspected of being blown. Check the lamp itself.

Fuse 1 defective

* Prepare checking with the engine starting switch turn
shooting with the switch turned ON or OFF.

ed OFF and start the trouble-

If the fuse is blown, there is a great possibility that defective grounding has occurred in

a related circuit. (See Cause 5 below.)

Engine oil pressure
switch defective
(internal discon-
nection)

* Prepare checking with the engine starting switch turn

ed OFF and start troubleshoot-

ing with the switch turned OFF or after starting the engine.

E7 (on switch side) Engine Resistance value
Between terminal and Stop Below 1 Q
grounding Start Over 1M Q

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch turn
ing with the switch turned OFF.

ed OFF and start troubleshoot-

Between wiring harnesses from fuse 1 outlet to C5
(female)

Voltage Below 1 Q

Between wiring harnesses from C6 (male) to E7

Voltage Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch turn
ing with the switch turned OFF.

ed OFF and start troubleshoot-

Between wiring harness from fuse 1 outlet to C5
(female), or wiring harness from C5 (female) to another
related circuit and grounding

Resistance

value Over 1 M Q

Troubleshooting (2)

> The engine oil pressure lamp lights up while the engine is running.

Relative Information

« The engine oil pressure lamp lights up if the pressure lowers while the engine is running.

Presumed
cause &
standard
value in
normal
condition

Cause

Standard value in normal condition and reference for troubleshooting

Engine oil pressure
lowered (system in
normal condition)

* There is a possibility that the engine oil pressure has

lowered. Check the engine for

a possible cause and damage, and then repair based on the findings.

Engine oil pressure
switch defective
(internal short-cir-
cuiting)

* Prepare checking with the engine starting switch turn
ing with the switch turned OFF.

ed OFF and start troubleshoot-

E7 (on switch side) Engine Resistance value
Between terminal and Stop Below 1 Q
grounding Start Over 1M Q

Wiring harness

* Prepare checking with the engine starting switch turn
ing with the switch turned OFF.

ed OFF and start troubleshoot-

grounded defec- 1 g hamess from C6 (male) fo E7 and
: : etween wiri rness from .
tgsg é?:;ﬁg?)d with grounding, or between wiring harness from C6 (male) to Re\sllas[tlagce Over1 M Q
C1 and grounding
20-308 PC09-1




TROUBLESHOOTING E-3

Engine oil pressure lamp related circuit diagram

service
meter C1

—
3MA = (0741
c2 —-L_

Oil pressure
E7 switeh

Yy
S

CH
@ Fuse bo
< B -

0il pressure C6 @01,5//\0
Lamp (3. 4w)

CICIC,

77971_'2

< PANEL >< REVOLVING FRAME >< ENGINE >

BwWP11218
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TROUBLESHOOTING

E-4 ENGINE COOLING WATER TEMPERATURE LAMP DOES NOT WORK PROPERLY

Troubleshooting (1)

+ The engine cooling water temperature lamp lights up before the engine is started.

Relative Information

* The engine cooling water temperature lamp does not light up before the engine is started, due to the low
temperature.

Presumed
cause &
standard
value in
normal
condition

Cause

Standard value in normal condition and reference for troubleshooting

Engine cooling
water temperature
switch defective
(internal short-cir-
cuiting)

* Prepare checking with the engine starting switch turned OFF and start troubleshoot-
ing of the switch alone.

E6 (male)

Cooling water temperature

Resistance value

Between terminal and body

Below 107 °C

Qver T M Q

107 - 113 °C

Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch turned OFF and start troubleshoot-
ing with the switch turned OFF.

Between wiring harness from C10 (male) to E6 (female)

and grounding

Resistance

Qver 1 M Q
value

Troubleshooting (2)

+ The engine cooling water temperature lamp lights up while the engine is running.

Relative Information

* The engine cooling water temperature lamp lights up when the engine cooling water is overheated.

Presumed
cause &
standard
value in
normal
condition

Cause Standard value in normat condition and reference for troubleshooting
Engine cooling
water overheated * There is a possibility that the engine cooling water has been overheated. Check the
(system in normal engine for a possible cause and damage, and then repair based on the findings.
condition)

Engine cooling
water temperature
switch defective
(internal short-cir-
cuiting)

* Prepare checking with the engine starting switch turned OFF and start troubleshoot-

ing of the switch alone.

E6 (male) Cooling water temperature Resistance value
Between terminal and bod Below 107 °C Over 1M Q
y 107 =113 °C Below 1

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch turn
ing with the switch turned OFF.

ed OFF and start troubleshoot-

Between wiring harness from C10 (male) to E6 (female)

and grounding

Resistance Over 1M Q

value

20-310
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TROUBLESHOOTING E-4

Engine water temperature lamp related circuit diagram

water
temperature
water c4 FE Switen
temperature
Lamp C9 ] 1 K
el = : use b
use box
1
C10 OGN

< PANEL >< REVOLVING FRAME J>< ENGINE >

BWP11220
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TROUBLESHOOTING

E-5 ENGINE PREHEATING SYSTEM DOES NOT WORK

Troubleshooting (1)

+ Even if the engine starting switch is turned to the HEAT position, the engine preheating monitor
lamp does not lights up and the glow plug mounting portion does not warm up either

Relative Information

+ When the engine starting switch is turned to the HEAT position, the engine preheating monitor lamp
fights for 18 seconds and the glow plug warms up..

« If the engine starting motor fails to start up the engine, carry out the troubleshooting in the section of
"Engine does not start up”.

Presumed
cause &
standard
value in
normal
condition

Cause

Standard value in normal condition and reference for troubleshooting

Engine starting
switch defective
(internal discon-
nection)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF or turned to the HEAT position.

C3 (male) Engine starting switch Resistance value
OFF Overt M Q
Between @ and @ HEAT Below 1 Q

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF

Resistance

Between wiring harnesses from C3 (female) @ to the ]
value

circuit branched portion

Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF

Between wiring harness from C3 (female) @ to P7

(female) @ or between wiring harness from C3
(female) to E4 (female) and grounding

Resistance

Over T M Q
value

Troubleshooting (2)

» When the engine starting switch is turned to the HEAT position, the glow plug mounting portion
warms up, while the preheating monitor lamp does not lights up.

Relative Information

» When the engine starting switch is turned to the HEAT position, the preheating monitor lamp lights for
18 seconds and the glow plug is heated.

Presumed
cause &
standard
value in
normal
condition

Cause Standard value in normal condition and reference for troubleshooting
Engine preheating * Start troubleshooting with the engine starting switch turned OFF.
monitor lamp defec- ] . . . . .
tive (blown) The engine preheating monitor lamp is suspected of being blown. Check the lamp itself.

Glow timer defec-
tive (internal fail-
ure)

* Prepare checking with the engine starting switch turned OFF and start troubleshoot-
ing with the switch turned to the HEAT position.

P7 Voltage

Between @ and 3 (Input) 10 — 14V (at all time)

Between @D and ® (Output) 10 — 14V (for 18 seconds)

If the input voltage is normal, while the output voltage is not normal, then the glow time is defective,

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harnesses from P7 (female) @ to the

= . ; Resistance value| Below 1Q
circuit branching portion
Between wiring harnesses from P7 (female) ®to Resistance value| Below 10
grounding
Between wiring harnesses from P7 (female) DtoC7 Resistance value! Below 1 O
(female)
Between wiring harnesses from C8 (male) to grounding|Resistance value; Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harnesses from P7 (female) ®tocC7
(female)

Resistance value| Below 1 Q

20-312
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TROUBLESHOOTING

Troubleshooting (3) + When the engine starting switch is turned to the HEAT position, the engine preheating monitor
g lamp lights up, but the glow plug mounting portion does not warm up.

Relative Information

« When the engine starting switch is turned to the HEAT position, the engine preheating monitor lamp
lights for 18 seconds and the glow plug is heated.

Cause

Standard value in normal condition and reference for troubleshooting

Glow plug defec-

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Presumed ive (i is-
cause & L ggiég’;eig;?l dis E4 (male) Resistance vailue
standard Between terminal and grounding Continued
xalrl:ﬁ lln Wiring harness * Prepare checking with the engine starting switch OFF and start troubleshooting with
condttion defective (discon- |  the switch turned OFF.
2 | nection or contact - . .
with connector Between wiring harnesses from E4 (female) to the cir- Resistance Below 1 O
defective) cuit branching portion value

Electrical circuit diagram related to engine preheating monitor lamp and glow plug

AN

Starting switch

Key Terminal E H ht
A 1 e e e R
OFF
R1 O+O1+0 O @
. ACC |OFO O
z St |OTOT—TO+OTO -~
e © D © © Oﬁ Qg
N DAOB D®
| E4 T4
Battery
>
Papcunll s || [
@O OOG®
[ K
T2
P1 7
Fusible link
Timer(grow)
< REVOLVING FRAME >< ENGINE >
BWP11221
20-313
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TROUBLESHOOTING

E-6

E-6 SERVICE METER DOES NOT ADVANCE

Troubleshooting

» The service meter does not advance though the engine is running.

Relative Information

+ The service meter advances only when the engine is running.
« If the display of engine oil pressure lamp is not normal, either, first carry out that troubleshooting, refer-
ring to the section of "Engine oil pressure lamp does not work properly”

Presumed
cause &
standard
value in
normal
condition

Cause

Standard value in normal condition and reference for troubleshooting

Service meter
defective (internal
failure)

* Prepare checking with the engine starting switch OFF and start troubleshooting with

the switch turned OFF.

C1and C2 .
(wiring harness side) Engine Voltage
Stop Below 1V
B 1 2
etween C1and C = Ty

If the above voltage is normal and yet the service meter does not work, then the service

meter is defective.

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch OFF and start troubleshooting with

the switch turned OFF.

Between wiring harnesses from C1 to the circuit Resistance

; : Below 1 Q
branching portion value
Between wiring harnesses from C2 to grounding Res;s[tua;ce Below 1 Q

Electrical circuit diagram related to service meter

L]

Oil pressure
E7 switch

)

Service
meter C1
—1 5>
3MA EZZ>
Cc2
Ch

&=

o]

0il pressure CO
Lamp (3. 4W)

@EE

Fuse box

oo

779;2

A4

PANEL

<

20-314
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TROUBLESHOOTING

E-7

E-7 HORN DOES NOT SOUND, OR DOES NOT STOP SOUNDING

Troubleshooting (1)

* The horn does not sound.

Relative Information

Presumed
cause &
standard
value in
normal
condition

Cause

Standard value in normal condition and reference for troubleshooting

Fuse 2 defective

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

If the fuse is blown, there is a great possibility that defective grounding occurred in a
related circuit. (See Cause 5 below.)

Horn switch defec-
tive (internal dis-
connection)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

C11 (male) and C12 Horn switch Resistance value
(female)
OFF Over 1M Q
B 11 12
etween C11 and C ON Below 1V

Horn defective
(internal failure)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned ON.

M1 and T3

(wiring harness side) Horn switch Voltage
OFF Below 1V
Between M1 and T3
eween Wt an ON T0-14V

If the above voltage is normal and yet the horn does not sound, then the horn is defective.

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harnesses from fuse 2 outlet to C11

(female) Resistance value| Below 1 Q
Between wiring harnesses from C12 (male) to M1 Resistance value| Below 1 Q
Between wiring harnesses from T3 to grounding Resistance value| Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harness from fuse 2 outlet to C11

(female) and grounding, or between wiring harness Resistance value{ Over 1M Q
from fuse 2 outlet to other related circuits and grounding
Between wiring harness from C12 (male) to M1 and grounding| Resistance value| Over 1 M Q

Troubleshooting (2)

+ The horn does not stop sounding.

Relative Information

Cause

Standard value in normal condition and reference for troubleshooting

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

short-circuited
(contact with 24V
circuit)

Presumed Horn switch defec- C11 (male) and C12 . .

cause & tive (internal short- ( (fem)ale) Horn switch Resistance value
standard circuiting) OFF Over MO

value in Between C11 and C12

normal ON Below 1 Q
condition Wiring harness * Prepare checking with the engine starting switch OFF and start troubleshooting with

the switch turned ON.

Between wiring harness from C12 (male) to M1 and

g Below 1V
grounding

Voltage

PC08-1
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TROUBLESHOOTING E-7

Horn related circuit diagram

Fuse box
Horn @20A
, 074} Horn
switch (11 o~ R
I{QSO—E!:}——— @———l——— Ml 1A 4]
J 4 |
- C12 |

< PANEL >< REVOLVING FRAME >

BwPi1z222
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TROUBLESHOOTING

E-8 WORKING LAMP DOES NOT LIGHT UP, OR DOES NOT GO OFF

Troubleshooting (1)

= The working lamp does not light up.

Relative Information

Cause

Standard value in normal condition and reference for troubleshooting

Fuse 3 defective

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

If the fuse is blown, there is a great possibility that defective grounding has occurred in
a related circuit. (See Cause 5 below.)

Working lamp
defective (blown)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

The working lamp is suspected of a blown bulb. Check the lamp itself.

Presumed

cause & Working lamp
standard defective (discon-
value in nection in switch)
normal

condition

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

M6 and M5 . .
(working lamp side) Lamp switch Resistance value
OFF Not continued
Betw M6 and M5
etween o an ON Continued

Wiring harness
defective (discon-
nection or contact
with connector
defective)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harnesses from fuse 3 outlet to M6 .
(female) Resistance value| Below 1 Q
Between wiring harnesses from M5 to grounding Resistance value| Below 1 Q

Wiring harness
grounded defec-
tively (contact with
GND circuit)

* Prepare checking with the engine starting switch OFF and start troubleshooting with
the switch turned OFF.

Between wiring harness from fuse 3 outlet to M6

(female) and grounding Over 1M Q

Resistance value

Troubleshooting (2)

» The working lamp does not go OFF.

Relative Information

Cause Standard value in normal condition and reference for troubleshooting
Presumed * Prepare checking with the engine starting switch OFF and start troubleshooting with
cszfaunsdeaftd Working lamp the switch turned OFF.
value in defective (short- M6 and M5 Lamp switch Resistance value
normal c;rgulrt]x)ng " (working famp £1d¢) OFF Not continued
condition switc
Between M6 and M5 ON Continued

PC09-1
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TROUBLESHOOTING

E-8

Working lamp related diagram

working lamp(23w)

Fuse box |M ************** j

M4 ME ! :

2D R R—+o ¢ |

o +—0— |

T2 M3 M5 :

24 - |

< REVOLVING FRAME BOOM >
BWP11223

20-318
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TROUBLESHOOTING OF HYDRAULIC,
MECHANICAL SYSTEM
(H MODE)

Table of using troubleshooting chart ... 20-402
H- 1 All work equipment, travel and swing show slow speed or lack in power...................coo 20-404
H- 2 Engine running speed drops sharply or engine stalls.

Moreover, all work equipment, travel and swing do not move at all or move extremely slowly ........... 20-404
H- 3 There is noise from around hydraulic PUMIP... ... 20-405
H- 4 Control levers and pedals are hard to operate ... 20-405
H- 5 Boom moves slowly, lacks in power, has long time lag and big hydraulic drift ... 20-406
H- 6 Arm moves slowly, lacks in power, has long time lag and big hydraulic drift ... 20-406
H- 7 Bucket moves siowly, iacks in power, has long time lag and big hydraulic drift................................ 20-407
H- 8 Swing is slow, lacks in power and has big hydraulic drift.................. 20-407
H- 9 Blade moves slowly, lacks in power, has long time lag and big hydraulic drift............................... 20-407
H-10 Machine deviates from travel path in fraveling.........ccoco i 20-408

a) The machie deviates in the same direction both in forward and in reverse directions .................. 20-408

b) The deviation direction changes depending on forward or reverse travel .................................. 20-408
H-11  No power or slow in traveling. ... 20-410
H-12 Undercarriage does not move (one side ONIY) ... 20-410
H-13 Travel speed cannot be Changed...........ooooiiiiii i 20-411
H-14 Upper structure does MOt SWING ..o 20-411
H-15 Swing speed is slow or acceleration is POOT ... ... 20-412
H-16 Overrun when stopping Wing iS Dig.. ..o 20-412
H-17 There is big shock when StOppINg SWING ...cooooiiii 20-413
H-18 There is big noise when StOPPING SWING ......oo e 20-413
H-19  Hydrautic drift of sSWing is big ... 20-414
H-20 Troubleshooting of hydraulic breaker..............ooii 20-415

PC09-1 20-401



TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

METHOD OF USING TROUBLESHOOTING CHARTS

1.

2.

Category of troubleshooting code number

Troubleshooting Code No. Component
E-OO Troubleshooting of electrical system
H-OO Troubleshooting of hydraulic, mechanical system

1)

2)

4)

5)

6)

Method of using troubleshooting table for each troubleshooting mode

Troubleshooting code number and problem

The title of the troubleshooting chart gives the troubleshooting code, service code, and failure mode (prob-

lem with the machine). (See Example (1))

Distinguishing conditions

Even with the same failure mode (problem), the method of troubleshooting may differ according to the

model, component, or problem. In such cases, the failure mode (problem) is further divided into sections

marked with small letters (for example, a)), so go to the appropriate section to carry out troubleshooting.

(See Example (2))

If the troubleshooting table is not divided into sections, start troubleshooting from the first check item in the

failure mode.

Method of following troubleshooting chart

« Check or measure the item inside :HZ and according to the answer follow either the YES line or the
NO line to go to the next (1. (Note: The number written at the top right corner of the [ is an index
number; it does not indicate the order to follow.)

» Following the YES or NO lines according to the results of the check or measurement will lead finally to
the Cause column. Check the cause and take the action given in the Remedy column on the right.
(See Example (3))

» Below the [T there are the methods for inspection or measurement, and the judgement values. [f the
judgement values below the [ are correct or the answer o the question inside the 1 is YES, follow
the YES line; if the judgement value is not correct, or the answer to the question is NO, follow the NO
line.

«  Below the [ is given the preparatory work needed for inspection and measurement, and the judge-
ment values. If this preparatory work is neglected, or the method of operation or handling is mistaken,
there is danger that it may cause mistaken judgement, or the equipment may be damaged. There-
fore, before starting inspection or measurement, always read the instructions carefully, and start the
work in order from ltem 1).

General precautions
When carrying out troubleshooting for the failure mode (problem), precautions that apply to all items are
given at the top of the page and marked with x. (See Example (4))
The precautions marked % are not given in the [ but must always be followed when carrying out the
check inside the L1
Troubleshooting tools
When carrying out the troubleshooting, prepare the necessary troubleshooting tools. For details, see
TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING.
Installation position, pin number
A diagram or chart is given for the connector type, installation position, and connector pin number connec-
tion. When carrying out troubleshooting, see this chart for details of the connector pin number and location
for inspection and measurement of the wiring connector number appearing in the troubleshooting flow
chart for each failure mode (problem).
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TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

<Example>
H-19 Hydraulic drift of swing is big

* Check that the swing speed is normal.

Cause Remedy
2
Does the YES Safety val ith sucti
hydraulic drift of ately valve with suction Replace
YES/| swing become defective
normal if the
1 saf?_ty valves with H
Does the suction are _
miCaror || Dhenoss oo e spectl | o Conic e
swing becomes C NO ightness insufficien bi
normal if A and B and right? assembly
ports @ of swing
g}otcﬁ(r (ajf)e
ocke ) o )
- Qil leak inside swing motor
. Eelqw 31t5 mmd NO EXCessive Replace
» Engine stoppe
« See the figure
below.
+ See A below.

H-19 Related electrical circuit diagram

Swing motor

”/TI/JDSwing control valve <i>

A3

Spool

|
|
|
|
|

B3 A
$ S I
L TJP03020

Carry out the repair and adjustment work after parking the machine on the flat ground and move the machine
to the sloping ground.

PC09-1 20-403



TROUBLESHOOTING

H-1, H-2

H-1 All work equipment, travel and swing show slow speed or lack in power

Cause Remedy
2 YES
Does the retlief ‘ Hydraulic pump defective | Replace
ressure return to
YES ﬁormal condition
— if the hydraulic B
pump assembly is
1 | {replaced with Enai ffunctioni See Engine
| f new one? o ngine malfunctioning Shop Manual
s the relie
pressure of main | |
relief valve
normai? 3 YES Main relief valve Adiustment
PPy Does the retlief t adjustment not proper jus
Aoy pressure return to
+5 2 — normal condition |+
{160, Okg/cm } NO{if the main relief
. Enfg;lr!}e rungmg valve is adjusted? Main relief valve defecti Repair or
at full spee ain efective | ropiace
+15.7*¢5MPa NO
{160*§ kg/lcm?}
* Engine running
at full speed

H-2 Engine running speed drops sharply or engine stalls. Moreover, all work
equipment, travel and swing do not move at all or move extremely slowly.

1 YES

Do they return to
normal condition
if the hydraulic
pump is replaced
with new one?

20-404

NO

Cause Remedy
Hydraulic pump defective | Replace
. P See Engine
Engine malfunctioning Shop Manual
PC09-1



TROUBLESHOOTING

H-3, H-4

H-3 There is noise from around hydraulic pump

Cause

Remedy

YES

NO

YES
2
YES |Is the strainer not
clogged ? 3 YES
Doessucha
noise disappear if
the clamp of the
1 Plpmg between
NO | the hydraulic tank 4
Is the oil amount and hydraulic
in the hydraulic pump is Do metal dusts
tank at normal [ retightened? flow out with oil if
level? NO| hydraulic oil is
drained?
NO

H-4 Control levers and pedals are hard to operate

1 ves

Strainer clogged

Piping clamp loosened

Hydraulic pump defective

Keep the pumpin
operation for some time

Cleaning

Retightening

Replace

Rechecking
(depending on
change in the

and watch if there is

going to be any change. | phencmenon)

Hydraulic oil short Refilling with oil
Cause Remedy

Does their
operation become
easy if the linkage| |
is disconnected at
the spool side of
control valve?

NO

PC09-1

Control valve spool
defective

Linkage or control lever or
pedal malfunctioning

Replacement
of control valve
assembly

Repair or
replace

20-405



TROUBLESHOOTING H-5, H-6

H-5 Boom moves slowly, lacks in power, has long time lag and big hydraulic drift

* Check that the other work equipment, travel and swing are in normal condition.

Cause Remedy
YES Lever linkage or control [ Repair or
valve spool malfunctioning | replace
1
3 YES
ts the cylinder D h lind Safety valve with suction
hydraulic drift - re?gfnttoen%/r:gaiar defective Replace
amount normal? YES {condition if the
2 safefty valve with
suction is
+ 20mm/15min. replaced with new 0 Replacement
. : Is the leak p g Control spool ol tightness | . <~ nirol valve
Engine stopped | |amount of oil from| | 1207 NO insufficient assembly
NO|the cylinder
normal?
* 1.2cc/min. Cylinder piston ring Replacement
- Engine running at NO defective of piston ring
full speed

H-6 Arm moves slowly, lacks in power, has long time lag and big hydraulic drift

* Check that the other work equipment, travel and swing are in normal condition.

Cause Remedy
YES Lever linkage or control Repair or
valve spool malfunctioning |replace
! 3
Is the hydraulic . .
drift am>cl>unt of Does the cylinder YES Sa;’ety valve with suction | goia e
the cylinder » return to normal defective
normal? YES |condition if the
: 2 saf«?ty valve with
suction is
* 10mm/15min. replaced with new . Replacement
; Is the leak Control valve spool oil
* Engine stopped amount of oil from one? NO tightness insufficient g;ggmg?; valve
NG| the cylinder
normal?
« 1.2¢cc/min Cylinder piston ring Replacement
- Engine running at NO defective of piston ring
full speed
PC09-1
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TROUBLESHOOTING

H-7, H-8, H-9

H-7 Bucket moves slowly, lacks in power, has long time lag and big hydraulic drift

* Check that the other work equipment, travel and swing are in normal condition.

Cause Remedy
YES Lever linkage or control Repair or
1 valve spool malfunctioning [replace
Is the hydraulic
drift amount of
cylinder normal? 2 YES Control valve spool cil Efecpé?\?r%?}\?;tv e
Is the leak tightness insufficient assembly
* 10mm/15min. amount of oil from| |
» Engine stopped NO|the cylinder
normal? . . .
Cylinder piston ring Replacement
« 1.2cc/min NO defective of piston ring
+ Engine running at
full speed

H-8 Swing is slow, lacks in power and has big hydraulic drift

* Check that the other work equipment, travel and swing are in normal condition.

Cause

Remedy

Control valve spool oil
tightness insufficient

Cylinder piston ring
defective

2 YES
Is the leak
YES amount of oil from| |
1 [lthe cylinder
normal?
Is the stroke of NO
control valve * 1.2ce/min.

spool normal?

e Bmm.

+ Engine running at
full speed

Pedal linkage or control

- Engine stopped NO

valve spool malfunctioning | replace

Replacement
of control valve
assembly

Replacement
of piston ring

Repair or

H-9 Blade moves slowly, lacks in power, has long time lag and big hydraulic drift

* Check that the other equipment, travel and swing are in normal condition.

YES amount of oil from |

Is the stroke of
control valve
spool normal?

2 YES

Cause

Remedy

Control valve spool oil

Is the leak

the cylinder

normal?

tightness insufficient

Cylinder piston ring
defective

+ 1.2cc/min.
» Engine running at
full speed

NO

Replacement
of control valve
assembly

Replacement
of piston ring

Lever linkage or control
valve spool malfunctioning

* Bmm.
« Engine stopped N

PC09-1
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Repair or
replace
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TROUBLESHOOTING

H-10

H-10 Machine deviates from travel path in traveling

* Check that the travel speed is normal.

a) The machine deviates in the same direction both in forward and in reverse directions.

Does the relief
ressure return

YES

YES [ to normal condi-
tion if the hy- m
2 draulic pump as-
Is the travel sembly is replace
motor relief with new one? NO
— Direction changes.— pressure normal
at the time of its
relief?
+15.7" 3° MPa
o8 kafoms O
{160" 3 kg/cm?}
1 » Engine running at
Does the deviat- full speed YES
ing direction
change if the front 5
and rear hydraulic - -
ump outlét Does oil drained
0SEes are ex- YES| from the final
changed? ] d{j[ve o%the devi- 6 YES
ating sioe con: Does the deviat-
tain metal dusts? ing direction
change if the left
and right hoses 7
4 NO| between the con- Does the deviat- | YES
trol ve}lve and ing direction
s Is the stroke of swivel are ex- change if the left
| Direction does __{,ntrof valve H changed? and r?ght hoses
not change. spool normal? NO| between the
’ swivel and travel
motor are ex-
. 6mm changed? NO
NO
b) The deviation direction changes depending on forward or reverse travel.
Cause Remedy
s . Repair or
2 YES Swivel joint O-ring rep?ace
defective
YES| Is the stroke of
1 control valve =
spool normal?
Is the travel motor Lever linkage or control Correction or
relief pressure .6 NO valve spool defective replace
normatl at the time mm.
of its relief?
+15.7*3°MPa Set pressure of main relief | Adjustment or
{160*§ kg/cm?} NO valve lowered replace
+ Engine running at
full speed

20-408
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TROUBLESHOOTING

H-10

Cause Remedy

Hydraulic pump defective | Replace

Proceed to No. 5 —

Set pressure of main re- | Adjustment or

lief valve lowered replace

; ; : Repair or
Final drive defective replace
Control valve defective Replace

Swivel joint O-ring defec- | Repair or

tive (See Fig. 1) replace

; Repair or
Travel motor defective replace
Lever linkage or control Repair or
valve spool defective replace

Fig. 1 Relation between deviating direction and location of responsible defective swivel joint packing
(A ports G and H are provided only to machines with variable gauge specs.)

(FORWARD:straight)

TOP

(FORWARD: left turn)

Afleft travel FORWARD)

(FORWARD:right turn)

‘ (REVERSE:straiont)
(FORWARD st raioht) ! | BRioht travel FORWARD)
A (REVERSE:straioht)  Io(left travel REVERSE) ’ (FORWARD :straishl)
DRisht travel REVERSE) (REVERSE " teft turn) )

(REVERSE straight)

PC09-1

E(Blade LOWER)

F(Blade RAISE)

G (Gauge extension)

H (Gauge contraction)

| (Travel 2 speed)

(REVERSE:right turn)

TJP0O3022
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TROUBLESHOOTING

H-11, H-12

H-11 No power or slow in traveling

* Check that the machine does not deviate in traveling.
* Check that the other work equipment and swing are in normal condition.

Cause Remedy
3 vEs . .
Does the relief Hydraulic pump defective | Replace
pressure return to
YES| normal condition if] |
2 []the hydraulic
- pur]np a(sjgembly is See Engine
s the relie replaced? : (i
YES | pressure of travel E NO Engine malfunctioning Shop Manual.
r{ motor normat at [
the time of its
1 relief?
4 YES Adjustment of main relief .
. +05 justment of main relie
15.7 " 5° MPa Doos the relief valve improper Adjustment
Is the stroke of {160* 3 kg/cm?} pressure return to
control valve L]+ Engine running N5 normal condition
spool normal? at full speed if the main refief
valve is adjusted? Main relief valve defoct Repair or
ain relief valve defective
«6mm. +15.7*§5MPa NO replace
{160+ 5 kg/ocm?}
» Engine running
at full speed Lever linkage or control Repair or
NO valve spool malfunctioning | replace
H-12 Undercarriage does not move (one side only)
* Check that the other work equipment and swing are in normal condition.
Cause Remedy
2 YES . . . Repair or
Final drive defective
Is the relief e replace
YES| pressure of travel
1 motor normal at
th«la_ t%,ryne of its )
Is the stroke of refie — Travel motor defective E}e;l):éreor
control valve +15.7 "6°MPa NO p
spool normal? {160 * g kg/cm?}
* Engine running
* 6mm. at full speed Lever linkage or control Repair or
NO valve spool malfunctioning | replace
PC09-1
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TROUBLESHOOTING

H-13, H-14

H-13 Travel speed cannot be changed

Cause Remedy
1 YES Selector portion of travel |Repair or
motor defective replace
Is the stroke of
control valve -
spool normal?
Lever linkage or control Repair or
« 6mm. NO valve spool defective replace
H-14 Upper structure does not swing
* Check that the other work equipment and travel are in normal condition.
Cause Remedy
2
YES Swing motor defective Replace
Is the stroke of
— [Either way] control valve M
spool normal? )
1 Lever linkage or control Repair or
. valve spool malfunctioning | replace
Does the upper 6mm. NO
structure no
swing in either | 3
way Or in one YES Safety val ith sucti
o y valve with suction
way only Is the defective Replace
phenomenon
reversed if the
L [One way only] safety valves with 4
Zigggﬂgaerg Is the YES| Drain check valve Replace
between the left phenomde_r%czrr; defective
; reversed if the
and right? drain check
NO|valves are
exchanged
between the left Swing motor defective Replace
and right? NO

PC09-1
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TROUBLESHOOTING

H-15, H-16

H-15 Swing speed is slow or acceleration is poor

* Check that the other work equipment and travel are in normal condition.

Does this
phenomenon
apply to both left
and right ways or
one way only?

» Time take to start
swing: 4.0
sec/180°

+» Time taken to
swing: 42.0 sec/5
turns

« Engine running at
full speed

H-16 Overrun when stopping wing is big

L [One way only]

— [Either way] e

* Check that the swing speed is normal.

1

Does the overrun
occur in both left
and right swings
or in swing in one
way only?

* Overrun amount
when stopping
swing: 30°

20-412

[Either way]

[One way only]

Cause Remedy
2 YES Oil Jeak inside swin
motor excessive. O Replace
Is the stroke of
control valve H
spool normal?
P Lever linkage or control Repair or
< Bmm. NO valve spool malfunctioning | replace
4
Does the swing Iypg get
f pressure of safety .
nm(ffftr'ﬁg] I;:eé)trle(rj?ti?n valve with suction lowered Adjustment
YES |if the safety
3 [valves with
st SOuStaat
s the adjusted: Safety valve with suction |Replace
phenomenon <67%05MPa__ NO|defective P
reversed if the 5
safety valves with | | {68 + 5 kg/cm?}
suction are « Engine running
exchanged at full speed
beg/ve;er?t’t)he left
and right~
9 L)Shg]fomenon vES Swing motor defective Replace
reversed if the
| [drain check
NO valvrges ared
exchange .
betweeﬁ the left Drain check valve Replace
and right? NO | defective
Cause Remedy
Oil leak inside swing Replace
motor excessive
Safety valve with suction Replace
defective
PC09-1



TROUBLESHOOTING

H-17, H-18

H-17 There is big shock when stopping swing

* Check that the swing speed is normal.

Cause Remedy
1 [Either way] Swing gear defective Replace
Is there a shock
big in both left
and right swings
orin SV‘I’”I,Q in one _ )
way only [One way only] S:%‘:gi\y:lve with suction Replace
H-18 There is big noise when stopping swing
* Check that the swing speed is normal.
Cause Remedy
1 [Either way] Swing gear defective Replace

Is there a big
noise in both left
and right swings 2
or in swing in ohe Is the YES Safety valve with suction Replace
way only? phenomenon defective P

reversed if the

[One way only] —1safety valves with

suction are

exchanged . )

between the left Swing motor defective Replace

and right? NO

20-413
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TROUBLESHOOTING H-19

H-19 Hydraulic drift of swing is big

* Check that the swing speed is normal.

Cause Remedy
2
Does the . .
hydraulic drift of YES Safety valve with suction Replace
YES| swing become defective
normal if the
1 saf?;y valves with H
Does the suction are _
rycraf cif ot || | exchanged Conirol valve spoo o e
swing becomes S NO ightness insufficien bi
normal if A and B and right? assembly
ports (D) of swing
Enlot?(r g[?e
ocke . . .
. Oil feak inside swing motor
* Eelo_w 31t5 mmd NO excessive g Replace
+ Engine stoppe
+ See the figure
below.
* See A below.

Swing motaor

/H/OSwing control valve Qﬁ

A3

~

|
i
.

, 1
| 1
: |

Spoal ! 16 _______ “
| ;
: |
| .
i

B3 Al
Qg S I
LJ TJP03020

Carry out the repair and adjustment work after parking the machine on the flat ground and move the machine
to the sloping ground.
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TROUBLESHOOTING

H-20

H-20 Troubleshooting of hydraulic breaker

No. Phenomenon of Abnormality Main Cause Corrective Action
1 | No strike at all + Control valve malfunctioning + Overhaul control valve and check
for sliding of valve body and control
+ Control valve damaged valve.
+ Hydraulic oil amount insufficient + Replace with new one
+ Mounting nuts for valve body « Refill with oil
assembly and front end assembly » Retighten
loosend
2 | Weak strike and few strike frequency | * Engine speed too low + Raise engine speed
» Control valve malfunctioning » The same as those in item No.1
» Chisel seized » Pull out and repair seized portion
(coat with grease)
+ Chisel crooked * Press chisel straight
3 | Normal strike frequency but weak + Accumulator gas pressure {co low « Refill with nitrogen gas Pressure:
striking force « Accumulator diaphragm damaged 3.9 MPa (40 kg/cm?)
* Replace with new one
4 | Alotof oil leak from chisel insert + U-packing worn * Replace with new one
portion + U-packing damaged » Repair damage on hammer piston
and replace packing with new one
A small amount of dark oil flow-out * Grease flown out » Nothing abnormal with this flow-out
5 | Abnormal hose vibration on high- + Accumulator gas pressure too high + Adjust gas pressure
pressure side (3.9 MPa {40 kg/cm?})
» Accumulator diaphragm damaged + Replace with new one
» Accumulator gas pressure lowered + Refill with gas
(3.9 MPa {40 kg/cm?})
6 | Oil leak from mating faces of valve  O-ring worn or hardened * Replace with new one

body, cylinder and accumulator

* Bolt or nut loosened

» Retighten

PC09-1
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DISASSEMBLY AND ASSEMBLY METHOD OF USING MANUAL

METHOD OF USING MANUAL

1. When removing or installing unit assemblies
@ When removing or installing a unit assembly, the order of work and techniques used are given for the
removal operation; the order of work for the installation operation is not given.
(® Any special techniques applying only to the installation procedure are marked [ 1], and the same
mark is placed after the relevant step in the removal procedure to indicate which step in the installation
procedure it applies to.

(Example)

REMOVAL OF O O OO ASSEMBLY ..... Title of operation
.............................................................. Precautions related to safety when carrying out the opera-

tion

Lo XX XX (L) oo Step in operation

B e a s Technique or important point to remember when removing

XXXX (1).

2. AAANA Q) e Indicates that a technique is listed for use during
installation

3. OO assembly (3)

ST Quantity of oil or water drained

INSTALLATION OF cccc ASSEMBLY ....Title of operation
 Carry out installation in the reverse order to removal.

.................................................... Technique used during installation
b TP PTPRPRTT Technique or important point to remember when installing
AAAA (2).
o Adding water, Oil ..........cccviiiiiieiennnn. Step in operation
B et a e Point to remember when adding water or oil
/W ................................................... Quantity when filling with oil and water

2. General precautions when carrying out installation or removal (disassembly or assembly) of units are given
together as PRECAUTIONS WHEN CARRYING OUT OPERATION, so be sure to follow these precautions
when carrying out the operation.

3. Listing of special tools

() For details of the description, part number, and quantity of any tools (A1, etc.) that appear in the opera-
tion procedure, see the SPECIAL TOOLS LIST given in this manual.

PC09-1 30-3



DIS

ASSEMBLY AND ASSEMBLY PRECAUTIONS WHEN CARRYING OUT OPERATION

PRECAUTIONS WHEN CARRYING OUT OPERATION

[When carrying out removal or installation (disassembly or assembly) of units, be sure to follow the general pre-
cautions given below when carrying out the operation.]

1. Precautions when carrying out removal work
» If the coolant contains antifreeze, dispose of it correctly.
» After disconnecting hoses or tubes, cover them or fit blind plugs to prevent dirt or dust from entering.
» When draining oil, prepare a container of adequate size to catch the oil.
» Confirm the match marks showing the installation position, and make match marks in the necessary places
before removal to prevent any mistake when assembling.
» To prevent any excessive force from being applied to the wiring, always hold the connectors when discon-
necting the connectors. Do not pull the wires.
» Fit wires and hoses with tags to show their installation position to prevent any mistake when installing.
» Check the number and thickness of the shims, and keep in a safe place.
* When raising components, be sure to use lifting equipment of ample strength.
* When using forcing screws to remove any components, tighten the forcing screws uniformly in turn.
» Before removing any unit, clean the surrounding area and fit a cover to prevent any dust or dirt from enter-
ing after removal.
* Precautions when handling piping during disassembly
Fit the following blind plugs into the piping after disconnecting it during disassembly operations.
1) Face seal type hoses and tubes
Eﬁmhnfrl Plug (nut end) Nut (elbow end)
02 07376-70210 02789-00210
03 07376-70315 02789-00315
04 07376-70422 02789-00422
05 07376-70522 02789-00522
06 07376-70628 02789-00628
2) Split flange type hoses and tubes
l;lgm;)n;l Flange (hose end) Sleeve head (tube end) Split flange
04 07379-00400 07378-10400 07371-30400
05 07379-00500 07378-10500 07371-30500
3) If the part is not under hydraulic pressure, the following corks can be used.
Egmlbnearl Part Number DDlmezsmnsL
06 07049-00608 6 5 8
08 07049-00811 8 65| 11
10 07049-01012 10 | 85 | 12
12 07049-01215 12|10 15 S | Tewer i8] o
14 07049-01418 14 [ 11.5| 18
16 07049-01620 16 | 135 20
18 07049-01822 18 15 22
20 07049-02025 20 17 25 L
22 07049-02228 22 (185 28
24 07049-02430 24 | 20 | 30 Dipo2774
27 07049-02734 27 |225| 34
30-4 PC09-1
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DISASSEMBLY AND ASSEMBLY PRECAUTIONS WHEN CARRYING OUT OPERATION

2. Precautions when carrying out installation work

» Tighten all bolts and nuts (sleeve nuts) to the specified (KES) torque.

« Install the hoses without twisting or interference.

* Replace all gaskets, O-rings, cotter pins, and lock plates with new parts.

» Bend the cotter pins and lock plates securely.

* When coating with adhesive, clean the part and remove all oil and grease, then coat the threaded portion
with 2 — 3 drops of adhesive.

* When coating with gasket sealant, clean the surface and remove all oil and grease, check that there is no
dirt or damage, then coat uniformly with gasket sealant.

» Clean all parts, and correct any damage, dents, burrs, or rust.

» Coat rotating parts and sliding parts with engine oil.

* When press fitting parts, coat the surface with anti-friction compound (LM-P).

» After fitting snap rings, check that the snap ring is fitted securely in the ring groove.

* When connecting wiring connectors, clean the connector to remove all oil, dirt, or water, then connect
securely.

* When using eyebolts, check that there is no deformation or deterioration, screw them in fully, and align the
direction of the hook.

* When tightening split flanges, tighten uniformly in turn to prevent excessive tightening on one side.

* When operating the hydraulic cylinders for the first time after reassembling cylinders, pumps and other
hydraulic equipment removed for repair, always bleed the air as follows:
1. Start the engine and run at low idling.
2. Operate the work equipment control lever to operate the hydraulic cylinder 4 — 5 times, stopping the cyl-
inder 100 mm from the end of its stroke.
3. Next, operate the hydraulic cylinder 3 — 4 times to the end of its stroke.
4. After doing this, run the engine at normal speed.
* When using the machine for the first time after repair or long storage, follow the same procedure.

3. Precautions when completing the operation

» If the coolant has been drained, tighten the drain valve, and add water to the specified level. Run the engine
to circulate the water through the system. Then check the water level again.

» If the hydraulic equipment has been removed and installed again, add engine oil to the specified level. Run
the engine to circulate the oil through the system. Then check the oil level again.

» If the piping or hydraulic equipment have been removed, always bleed the air from the system after reas-
sembling the parts.
% For details, see TESTING AND ADJUSTING, Bleeding air.

* Add the specified amount of grease (molybdenum disulphide grease) to the work equipment parts.
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DISASSEMBLY AND ASSEMBLY

SPECIAL TOOL LIST

SPECIAL TOOL LIST

% Tools with part number 790T-O00-OO0OO can not be supplied (they are items to be locally manufactured).

* Necessity: N :

....... Cannot be substituted, should always be installed (used)

o ... Extremely useful if available, can be substituted with commercially available part.
New/remodel:N : ....... Tools with new part numbers, newly developed for this model.
R:.... Tools with upgraded part numbers, remodeled from items already available for other

models.
Blank....Tools already available for other models, used without any modification
% Tools marked O in the Sketch column are tools introduced in special sketches (See SKETCHES OF SPE-

CIAL TOOLS).
Nece| | NE | Ske-
Component Symbol Part No. Part Name ssity Qty r%mlo ch Nature of work, remarks
e
790-201-1702 | Push tool KIT H |1
1 * 790-101-5021 | = Grip 1 Press fitting of cylinder
- 01010-50816 | * Bolt T bushing
* 790-201-1711 | * Push tool H| 1
790-201-1500 | Push tool KIT H| 1
) * 790-101-5021 | = Grip 1 Press fitting of cylinder
Disassembly, assembly *01010-50816 | * Bolt m|1 head dust seal
hydraulic cylinder U
assembly * 790-201-1520 | « Plate H|1
3| 790-720-1000 | Expander e |1
796-720-1620 | Ring e 1 Installation of piston ring
4
07281-00609 Clamp e |1
790-502-1003 | SYlinder repair m|1 _
5 stan Disassembly, assembly of
i hydraulic cylinder
790-101-1102 | Hydraulic pump m|1
6 | 790-330-1100 | Wrench H|1 Removal of cylinder head
1| 796-170-2110 | Stand m|1 Installation of breaker
2| 796-170-2120 | Shaft H|1 Removal of bushing
3| 796-170-2130 | Shaft m|1 Press fitting of thisel
Disassembly, assembly
hydraulic oil breaker V| 4| 796-170-2140 | Shaft H|1 Press fitting of dust seal
assembly
5| 796-170-2150 | Shaft m|1 Removal of bushing
6 | 796-170-2160 | Handle m| 1 Removal of cover
7 | 796-170-2170 | Valve H| 1 Charging nitrogen gas
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DISASSEMBLY AND ASSEMBLY

SWING MOTOR

5.

REMOVAL AND INSTALLATION
OF SWING MOTOR ASSEMBLY

REMOVAL

A Lower the work equipment to the ground com-

pletely and stop the engine. Then loosen the
oil filler cap slowly to release the remaining
pressure inside the hydraulic tank.

1. Drain hydraulic oil.
. . .

b Hydraulicoil: 9 £
2. Open hood (1) and remove floor mat (2).

b """'—-'.'
\ | — =
1 Y T

IN

30-6

Disconnect hoses (5) and remove swing motor
assembly (6).

* The swing motor may be removed together
with cage (7).

In that case, remove the elbows correspond-
ing to hoses (5), too. (This is to provide for
space when removing and installing the
cage mounting bolts.)

*

"

P - & =y c(a:); " :
* When removing the swing motor together
with the cage, separate cage (7) from gear

(8).

CPP11108

STALLATION

Installation is carried out in the reverse order to
removal.

Refilling with oil

Refill with hydraulic oil up to the specified level,
the start the engine to have oil circulate through
the piping and check the oil level again.

/w Hydraulic oil : 9 £ (EO10-CD)
Pressurize the hydraulic tank, referring to the

section of "PRESSURIZING HYDRAULIC
TANK" in INSPECTION AND ADJUSTMENT.
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DISASSEMBLY AND ASSEMBLY

CENTER SWIVEL JOINT

REMOVAL AND
INSTALLATION OF CENTER
SWIVEL JOINT ASSEMBLY

REMOVAL

1.

Place the machine on blocks of approx. 50 cmin
height in order to provide for space when remov-
ing and installing the lower hoses.

A Hode the machine is a stable candition.

2.

4.

5.

Remove the swing motor assembly, referring to
the section of "REMOVAL AND INSTALLATION
OF SWING MOTOR ASSEMBLY".

Remove cover (1).

Disconnect 6 lower hoses (2).

Disconnect 9 upper hoses (3).

PC09-1

8.

Remove the mounting bolts of center swivel joint
assembly (4) and take it down for removal [3% 1]

CwP11109

INSTALLATION
Installation is carried out in the reverse order to
removal.

0 = Mounting bolt :
Liquid adhesive compound (LT-2)

& 1 Mounting bolt :

59 — 74 Nm {6.0 — 7.5 kgm}

Refilling with oil

Refill with oil up to the specified level, then start
the engine to have oil circulate through the pip-
ing and check the oil level again.

w Hydraulic oil : 9 ¢ (EO10-CD)
* Pressurize the hydraulic tank, referring to
the section of "PRESSURIZING HYDRAU-

LIC TANK" in MAINTENANCE AND
ADJUSTMENT.
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DISASSEMBLY AND ASSEMBLY

CENTER SWIVEL JOINT

DISASSEMBLY OF CENTER
SWIVEL JOINT ASSEMBLY

DISASSEMBLY

1.

2.

3.

Remove plate (1).

Remove snap ring (2).

Remove shaft assembly (3).

Remove dust seal (4) from shaft assembly (3).

Remove 3 plugs (5) and 4 plugs (6) from shaft
assembly (3).

Remove 8 O-rings (7) and backup rings (8) from
swivel rotor (9).

ASSEMBLY

1.

Install 8 O-rings (7) and backup rings (8) to
swivel rotor (9).

Install 3 plugs (5) and 4 plugs (6) tc shaft assem-

bly (3).

* Remove all oil and grease from the plug
thread, dry the thread, then coat the whole
circumference of the thread with thread
tightener (Loctite 542).

5 "1Plug (5): 4.90 — 6.86 Nm {0.5 — 0.7 kgm}

Plug (6): 11.8 — 24.7 Nm {1.2 — 2.5 kgm}

Install dust seal (4) to shaft assembly (3).
0= Dust seal lip and contact surface with
rotor and shaft: Grease (G2-Ll)

Install shaft assembly (3).
* Be careful not to damage the O-rings when
installing.

Install spacer (9) and secure with snap ring (2).
Install plate (1).

&1 Mounting bolt :
11.8 — 14.7 Nm {1.2 + 1.5kgm}

30-8
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DISASSEMBLY AND ASSEMBLY ENGINE AND HYDRAULIC PUMP

REMOVAL AND INSTALLATION 5. Remove engine hood and seat assembly (3).

* Remove the assembly with the engine hood

OF ENGINE AND HYDRAULIC lock lever pulled up.
PUMP ASSEMBLY

REMOVAL

A Lower the work equipment to the ground com-
pletely and stop the engine. Then loosen the
oil filler cap slowly to release the remaining
pressure inside the hydraulic tank.

A Disconnect the negative (-) terminal of battery
beforehand.

1. Drain hydraulic oil.

Engine hood and seat assembly : 30 kg

by Hydraulicoil 19 2
2. Drain engine cooling water.
¢ CPP11112
* Engine cooling water : 2 ¢
3. Sling the engine hood and seat assembly. 6. Remove the floor mat and floor plate (5).

sy S

4. Remove radiator mask (1) and hood mounting
bolts (2).

7. Disconnect starting motor terminal E2 (6), B ter-
minal (7) and alternator wiring connector E3 (8).

PC09-1 30-9



DISASSEMBLY AND ASSEMBLY ENGINE AND HYDRAULIC PUMP

8. Disconnect engine cooling water switch terminal 11. Disconnect grounding (14) on the right side of
E6 (9) and fuel hose (10). engine.

. ' : CPP11120§
9. Disconnect glow plug wiring connector E4 (11) and 12. Disconnect the wiring harness terminals from

engine stop solenoid wiring connector E5 (12). engine hydraulic switch E7 (15).

CPP11117

14. Remove hydraulic tank assembly (19).

CPP11119.
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DISASSEMBLY AND ASSEMBLY ENGINE AND HYDRAULIC PUMP

15. Disconnect radiator hoses (21) and (22). * Disconnect drain hose (29) on the radiator
side while the assembly is being removed.

16. Remove radiator fan guard (23).

CPP11127

20. Remove left and right plates (30) of the engine
17. Remove the mounting bolts of fuel filter assem- mounts.
bly (24), and put the assembly away and fasten — : .
it to the chassis so that it does not disturb the
engine removal and installation work.

18. Remove left and right counterweights (25). (This
is applicable to machines equipped with breaker
arm)

19. Remove radiator assembly (28) together with
reserve tank (26) and bracket (27).

e
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DISASSEMBLY AND ASSEMBLY

ENGINE AND HYDRAULIC PUMP

21. Sling the engine and hydraulic pump assembily.
22. Remove the 4 engine mount mounting nuts and
remove engine and hydraulic pump assembly
(31).
* Check that there is no piping or wiring which
are still left as connected and take care that
parts do not interfere with each other during
the work.

Engine and hydraulic pump assembly :
100 kg

INSTALLATION

- Installation is carried out in the reverse order to
removal.
Adjust the fuel control cable after the installation,
referring to the section of "ADJUSTMENT OF
FUEL CONTROL CABELE" in INSPECTION
AND ADJSUTMENT.

&1 Radiator hose clamp :
4.4 +0.49 Nm {0.4 % 0.05 kgm}

0 - Piate mounting bolt :
Liquid adhesive compound (LT-2)

& ——1Plate mounting bolt :
54— 79 Nm {6.0 — 7.5 kgm}

0\, Engine mount mounting nut :
Liquid adhesive compound (LT-2)
&% 1 Engine mount mounting nut :
27 - 34 Nm {2.8 - 3.5 kgm}
* When removing brackets (32) and (33) from
the engine as well as cushion (34) and
brackets (35) and (36) from the chassis,
tighten them to the following tightening
torques.
(o Bracket (32} and (33) mounting bolt :
Liquid adhesive compound (LT-2)

30-12

&1 Bracket (32) and (33) mounting bolt :
54 -~ 79 Nm {6.0 — 7.5 kgm}
(- Cushion mounting nut (34) :
Liquid adhesive compound (LT-2)
& ] Cushion mounting nut (34) :
27 - 34 Nm {2.8 — 3.5 kgm}
0\ Bracket (35) and (36) mounting bolt :
Liquid adhesive compound (LT-2)
&~ Bracket (35) and (36) mounting bolt :
54 - 79 Nm {6.0 — 7.5 kgm}

oGl |
!@ ]I'L
‘@ g o -
|
.: HL ]
| % ==
3%k 2 U o
' ey [Tillo
Rl |
@
N ®
] i
O o
b L
34 33 36 34 CWP11132

» Refilling with oil and engine cooling water
Refill with oil and engine cooling water up to the
specified level. Then start the engine to have oil
and water circulate through the piping and check
the level again.

w Hydraulic oil : 9 ¢

W Engine cooling water : 2 ¢

* Pressurize the hydraulic tank, referring to the

section of "PRESSURIZING HYDRAULIC
TANK" in INSPECTION AND ADJUSTMENT.
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DISASSEMBLY AND ASSEMBLY

REVOLVING FRAME

REMOVAL AND INSTALLA-
TION OF REVOLVING FRAME
ASSEMBLY

« This section deals with steps for removing and
installing the revolving frame assembly together
with the engine assembly. When removing the
engine assembly, refer to the section of
"REMOVAL AND INSTALLATION OF ENGINE
AND PUMP ASSEMBLY".

REMOVAL

Lower the work equipment to the ground com-
pletely and then loosen the oil filler cap on the
hydraulic tank slowly to release the remaining
pressure inside the tank.
Disconnect the negative (—) terminal of battery
beforehand.
1. Drain hydraulic oil.

‘ . .
¢ Hydraulicoil : 9 £

2. Remove the floor mat.

3. Remove pin (1), then lower boom cylinder (2)
and support it with a block.
* Check the thickness and installed location of

shims beforehand.

CPP11133

4. Disconnect arm cylinder hoses (3) and (4) and
bucket cylinder hoses (5) and (6).

PC09-1

CPP11135

Disconnect headlamp wiring connector (7) and
grounding (8).

Disconnect breaker hose (9). (Only machines
with breaker arm specs.)

Sling the work equipment assembly and remove

pin (10).

* Check the installed position of shims before-
hand.

CPP11137]

4]
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DISASSEMBLY AND ASSEMBLY

REVOLVING FRAME

8. Remove work equipment (11).

11

fcrpii138
* Take piping (12) out of the boom during the
removing work.

* Place the removed work equipment on a
stand safely.

|

9. Remove the swing motor assembly, referring to
the section of "REMOVAL AND INSTALLATION
OF SWING MOTOR ASSEMBLY™.

10. Disconnect hoses (13), (14) and (15).

11. Disconnect 7 hoses (16) from the center swivel
joint.

30-14

12. Sling the revolving frame assembly.

13. Remove 12 mounting bolts for revolving frame
assembly (17) and then remove it together with
the engine assembly.

* Tilt the boom cylinder to the revolving frame
side and fasten.

* When removing, pay attention to the weight
balance.

Revolving frame assembly : 370 kg

CPP11142

INSTALLATION

« Installation is carried out in the reverse order to
removal.

When aligning the pin holes, never put a finger

into them.

* Adjust with shims (18) left and right clear-
ance "a" and "b" between the cylinder rod
and the boom so that the following value is
attained.

s (@a+b) = 1mm
0 \= Seal portion and inside of bushing :
Hyper-white grease (G2-T)

PC09-1



DISASSEMBLY AND ASSEMBLY REVOLVING FRAME, SWING CIRCLE

REMOVAL AND INSTALLATION
5 OF SWING CIRCLE ASSEMBLY

*—E REMOVAL

‘ 1. Remove the revolving frame assembly, referring
l 1 to the section of "REMOVAL AND INSTALLA-

TION OF REVOLVING FRAME ASSEMBLY".

L : : 2. Sling swing circle assembly (1) to dismantle.

b a

Cwp11143

0. Seal portion and inside of bushing :
Hyper-white grease (G2-T)

1) Let a rope of approx. 2 m length through the
inside of the boom from the boom tip to the
end, and bind up the piping with the rope.

2) Pull the rope from the boom tip side and let
the piping through the inside of the boom.

+ Refill with oil
Refill with hydraulic oil up to the specified level, INSTALLATION
then start the engine to have oil circulate through
the piping and check the oil level again.

» |Installation is carried out in the reverse order to

removal.
% Hydraulic oil : 9 2
. . _ * Install the swing circle assembly in the way
* Pressurize the hydraulic tank, referring to the that when the machine front is in F direction,
section of "PRESSURIZING HYDRAULIC greasing port A, outer wheel soft zone B
TANK" in INSPECTION AND ADJUSTMENT. and inner wheel soft zone C come to the

positions shown in the figure below.
* Degrease the circle thread portion thor-
oughly.
0 Circle tooth surface :Grease (G2-LI)
<, Mounting bolt :
Liquid adhesive compound (LT-2)
&1 Mounting bolt :
58.8 - 73.5 Nm {6 — 7.5 kgm}
[Target value: 65.7 Nm {6.7 kgm}]

o

c CWP11145
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DISASSEMBLY AND ASSEMBLY

IDLER

ASSEMBLY OF IDLER
ASSEMBLY

ASSEMBLY
1. Assemble snap ring (2) in idler (1).

1 2

\
L% /SJ

CwP11148

2. Press-fit bearing (3) into the idler, using tool [1].
0 = Inside of bearing : Grease (G2-Ll)

‘/[1]
3
N = |
\/@I lﬁj
/
3 CWP11149

3. Install shaft (4) and fix it with snap ring (5).

* Fill internal space A of the idler with approx.

11 cc of grease (G2-L1).

4

\

CwP11150

30-16

4. Press-fit dust seal (6), using tool [2].
0o Dust seal sliding surface :
Engine oil (EO30-CD)
0. Between dust seal lips : Grease (G2-Ll)

CwP11151
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DISASSEMBLY AND ASSENMBLY

TRACK ROLLER, RUBBER SHOE

ASSEMBLY OF TRACK
ROLLER ASSEMBLY

ASSEMBLY

1. Press-fit bearing (2) into track roller (1), using
tool [1].
0\ Inside of bearing : Grease (G2-LI)

(1

S

LS

EAN

2. Install shaft (3) and fix it with snap ring (4).
* Fill internal space A of the track roller with
approx. 40 cc of grease (G2-L1).

CwP11152

fil

3. Press-fit dust seal (5), using tool [2].
0, Between dust seal lips : Grease (G2-LlI)

=

CwP11153

2

A CwP11154

PC09-1

REMOVAL AND INSTALLATION
OF RUBBER SHOE ASSEMBLY

REMOVAL

1. Lower the work equipment to the ground and
loosen lubricator (1) to slacken the track shoe

tension.

A Internal pressure of the adjusting cylinder is
so high that loosening the lubricator must be
kept no more than one turn. If grease scarcely
oozes out then, move the machine back and
forth.

CPP11146

2. Swing the work equipment by 90 degrees and lift

the machine slightly.

3. Get steel pipes A caught in the rubber shoe (2)
and turn the sprocket in the reverse direction.
When the rubber shoe is lifted from the idler due
to steel pipes A, slide it sideways to remove.

Rubber shoe assembly : 30 kg

A CwP11147
INSTALLATION
« Carry out installation in the reverse order to
removal.

* Adjust the rubber shoe tension, referring to
the section of "INSPECTION AND ADJUST-
MENT OF RUBBER SHOE TENSION" in
INSPECTION AND ADJUSTMENT.

30-17



DISASSEMBLY AND ASSEMBLY CONTROL VALVE

ASSEMBLY OF CONTROL
VALVE ASSEMBLY

« This section deals with precautions to be fol-
lowed when assembling the control valve
assembly.

* Select a clean working place free of dust and dirt
in the surrounding.

* Replace a damaged part or part with burr with
new one.

* Take good care so that parts may not be dam-
aged through fall or contact.

* Wash parts with clean solvent and dry with air.

Do not attempt to clean with cloth.

Replace all the O-rings with new one.

Coat sliding surfaces of the parts with engine oil.

* %

» For further details on the following precaution
items, refer to the section of "10-SPOOL CON-
TROL VALVE" in STRUCTURE, OPERATION
AND MAINTENANCE STANDARD.

* When assembling each spool, be careful of its

assembling direction.

Adhere to each specified tightening torque.

Coat the thread portion of the spring retainer

mounting bolt for each spool with liquid adhesive

compound (Loctite No. 242).

* %

30-18 PC09-1



DISASSEMBLY AND ASSEMBLY

HYDRAULIC CYLINDER

ASSEMBLY OF HYDRAULIC
CYLINDER ASSEMBLY

SPECIAL TOOL

Symbol

Part No. Part Name

Q'ty
Distinction*
Sketch

790-201-1702 | Push tool Kit

+ 790-101-5021 | « Grip

+ 01010-50816 |+ Bolt

* 790-201-1711 | » Push tool

790-201-1500 | Push tool kit

+ 790-101-5021 | * Grip

+ 01010-50816 |+ Bolt

* 790-201-1520 | « Plate

3 |790-720-1000 |Expander

796-720-1620 |Ring

JOUEN RN U [NOE N NN JNIENY (EE N (VU O U\ JIICN) Y

07281-00609 | Clamp

790-502-1003 Cylinder repair
5 stand

790-101-1102 | Hydraulic pump

EE N 6O o E NN N N N N N Necessity

6 | 790-330-1100 |Wrench assembly

*Distinction of new part and improved part

ASSEMBLY

* Wash each part cleanly and coat the sliding sur-
face with engine oil.

* Assemble packing, seals and O-rings with care
so that they may not receive damage.

* When inserting a backup ring for O-rings, do not
attempt to insert forcibly, but do so after warming
it up to approx. 50 - 60°C degrees.

* Seal the piping ports and pin insert holes so that
dust may not get in.

« All the illustrations in this section show an
instance of the boom cylinder except where oth-
erwise indicated.

1. Cylinder

Press-fit bushing (1) and dust seal (2) into cylin-
der (3).

CJPIT155

PC09-1

2. Piston rod
Press-fit bushing (4) and dust seal (5) into cylin-
der (8).

CJPIT156

3. Cylinder head assembly

1

Press-fit bushing (7) into cylinder head (8),
using tool U1. (Except for boom cylinder)

e

ut

CWP11157

2)

3)

Install rod packing (9).

* When installing, check the installing direc-
tion, referring to the illustration below.
Press-fit dust seal (10) into cylinder head

(8), using tool U2.

U2

10

CwP11158
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CYLINDER

6)

Install snap ring (11).

Install O-rings (12) and (13) and backup ring
(14).

Install O-ring (15) and backup ring (16).
{Only with boom cylinder)

5. Assembly of piston rod assembly

1) Install cylinder head assembly (17) to piston
rod (6).

1 12

14 13

CJPI11860

16 15 16 cwpi11s9

4. Piston assembly

1)

Set piston ring (20) to tool U3 and turn the
handle by 8 to 10 times to expand it.
Remove piston ring (20) from tool U3 and
install to piston (21).

Contract piston ring (20) with tool U4.

nstall wear ring (22).

Ul

U4 22

=)

=5

a1

st

20 CJPIT162

30-20

2) Set piston rod (6) to tool US.

3) Install plunger (18) and retainer (19) to pis-

ton rod (8). (Only with boom cylinder)

Install piston assembly (23) to piston red (6).

) Tighten nut (24).

Degrease the thread portions of nut and pis-

ton rod screw thoroughly.

* After installing the nut, check that plunger
(18) has play. (Only with boom cylinder)

LES
*» 22L&

0, Piston rod thread portion :
Liquid adhesive compound
{Loctite No. 262 or equivalent)
[Boom cylinder]

6 INut:132%13.0 Nm {13.5 + 1.3 kgm}
[Variable gauge cylinder]

G _—INut:118 £11.8 Nm {12 £ 1.2 kgm}
[Other than above]

G INut: 157 £ 15.7 Nm {16 + 1.6 kgm}

]

CJPI118BI
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CYLINDER

B 18 19 23 24

CWP11163

6. Assembly of cylinder assembly

1) Assemble piston rod assembly (25) in cylin-
der (3).

2) Set cylinder assembly (26) to tool US.

3) Tighten cylinder head assembly (17), using
tool U6.

[Variable gauge cylinder]

& ——1Cylinder head assembly :
196 + 19.6 Nm {20 + 2.0 kgm}

[Other than above]

&1 Cylinder head assembly :
392 + 39.0 Nm {40 * 4 kgm}

25

CJP11164
s 26
il /rﬁ\ o
il ' Us
- =
CiP11165

PC09-1
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DISASSEMBLY AND ASSEMBLY HYDRAULIC BREAKER

DISASSEMBLY AND ASSEMBLY OF HYDRAULIC BREAKER
ASSEMBLY

=
O ®

\-(@@>

17

0DDP0O0074

30-22
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC BREAKER

SPECIAL TOOL
2z s
Symbol Part No Part Name 2128 |3
ym : I
[9) ©» w
z a
1 |796-170-2110 |Stand |1
2 |796-170-2120 |Shaft m 1
3 |796-170-2130 | Shatft m 1
V | 4 |796-170-2140 | Shaft H 1
5 [796-170-2150 |Shaft mi1
6 [796-170-2160 |Handle m 1
7 |796-170-2170 | Valve Assembly |1 |1

*Distinction of new part and improved part

DISASSEMBLY

*

*

*

Carry out the work in a work environment free of
dust and dirt.

Disassemble the hydraulic breaker assembly,
using a suitable upright stand.

For the component parts, refer to the illustrations
on the preceding page.

Disassembly of breaker main body

1.

2.

Remove 4 mounting bolts (10) and then remove
accumulator assembly (7).

Remove nut (27) and washer (26) and then sep-
arate valve body assembly (11) and cylinder
assembly (22) from front end assembly (25).

Further disassembly of accumulator assembly

1.
2.

3.

Grip shell (8) in vice A and remove cap (1).
Loosen cap bolt (2) slowly and evacuate the
contained gas.

Remove cover (4) from shell (6), using tool V6.

4 5 VE

CJP11166

4.

Remove diaphragm (5), cap bolt (2) and seal
washer (3) from cover (4).

PC09-1

5.

Remove O-ring (9) and backup ring (8) from
shell (6).

Further disassembly of valve body assembly

1.
2.

Pull controi valve (14) out of valve body (11).

Remove draw bolt (13).

* Heat the draw bolt stud with a burner and
burn out the screw lock to remove.

Further disassembly of cylinder assembly

1.

Pull inner tube (18) and piston (19) out of cylin-

der assembly (22).

* Do not remove plug (15), spring (16) and
steel ball (17) from piston (19).

Remove O-ring (20) from cylinder assembly

(22).

Remove dust seal (24) and packing (23) from

cylinder assembly (22).

* Stick the packing with a pointed tool like a
thin driver or a needle-like tool and take it
out.

30-23



DISASSEMBLY AND ASSEMBLY

HYDRAULIC BREAKER

Further

disassembly of front end assembly

1. Retainer pin

1)

2)
3)

Pull grooved pin (39) out of front end assem-

bly (25).

Remove collar (40).

Hit the tip of stepped pin (28) with a soft

metal bar (e.g. made of brass) to retract the

tip.

* The tip of stepped pin (28) will protrude
after collar (40) is removed. When the pin
is turned by 180° as illustrated, it strikes
"a" portion. This is the reason for the tip
retraction.

Turn retainer pin (29) to the illustrated posi-

tion and pull it out.

Take stepped pin (28) out of retainer pin

(29).

28

29

39
40

25

O

O

!
i

CIPI11867

6)

Remove roller (32) and spring (31).

30-24

2. Chisel bushing

Set front end assembly (25) to tools V1 and

V2, and pull out bushings (35) and (36) at

the same time, using a hydraulic press.

* Required hydraulic press capacity: More
than 196 kN {20 tons}

/
ﬁZZQ

@)
N

>

CJPI1168

Dust seal and bushing
Push out dust seal (34) and bushing (33) with a
round bar of 32 to 34 mm in diameter.

PC09-1



DISASSEMBLY AND ASSEMBLY HYDRAULIC BREAKER
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC BREAKER

ASSEMBLY

* For details on each part, refer to the illustrations
on the preceding page.

Subassembly of front end assembly

1. Dus
1)

2)

t seal and bushing
Press-fit bushing (33) into front end assem-
bly (25) with a hydraulic press, using tool
V5.
Press-fit dust seal (34), using tool V4.
* Replace the used dust seal with new one.
* Required hydraulic press capacity:

More than 20 tons

33

V5

25 Vi
] o] P,
LT Y
< >33
Moy »
CJPI1188

2. Chisel bushing

1)

30-26

Press-fit chisel bushing (35) into front end

assembly (25) with a hydraulic press, using

tool V3.

* Required hydraulic press capacity: More
than 20 tons

* Coat the outer surface of chisel bushing
(35) and the inner surface of front end
assembly (25) with grease, and then
press-fit the bush slowly.

* Press-fitting force: More than 10 tons

2)

Press-fit chisel bushing (36) with a hydraulic

press, using tool V3.

* Coat the outer surface of chisel bushing
(36) and the inner surface of front end
assembly (25) with grease, and then
press-fit the bush slowly.

0\, Lubrication oil : Engine oil (EO10-CD)

* Press-fitting force: More than 58.8 kN {6
tons}

- CJPL1170

3. Retainer pin

1)

Press-fit stepped pin (28) into retainer pin

(29).

* Press-fit, paying attention io its relative
position with cutout portion "a" of the
retainer pin.

Install collar (40) and fix with grooved pin

(39).

Stand front end assembly (25) with the

flange facing down and put spring (31) and

roller (32) in the hole.

Insert retainer pin (29).

* When inserting retainer pin (29), push
the roller with a tool like a driver, thereby
contracting the spring, and insert retainer
pin (29).

25
= o

3l
2 S
Q
1

AN
a 29
CWP0O7744
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC BREAKER

Subassembly of cylinder assembly

1.

4.

Assemble packing (23) and dust seal (24) in cyl-
inder assembly (22).
* Clean the packing and dust seal grooves.

0\, Packing and dust seal groove as well as
packing and dust seal themselves :
Engine oil (EO10-CD)

* When assembling the packing and dust
seal, use a driver with the rounded edges;
correct kinks and install, facing in the illus-
trated direction.

* When assembling, be careful not to give
damage to the packing lip.

* Use new packing and dust seals.

When removing plug (12), tighten it to the follow-

ing tightening torque.

6 —1Plug : 24.5 Nm {2.5 kgm}

Install O-ring (20) to the groove of cylinder
assembly (22).

12 20

N

23

24 CWP07745

Insert piston (19) into cylinder assembly (22).
0\~ Piston outside perimeter :
Engine oil (EO10-CD)

5. Insert inner tube (18) into cylinder assembly (22).

Subassembly of valve body

1.

2,

Insert control valve (14) into valve body (11).

* Check that the control valve moves of itself
under its won weight.

Install draw bolt (13).

* Wash and degrease the threads of mounting
bolt of valve body (11) and threads of draw
bolt (13).

* Install draw bolt (13) of shorter threaded
portion.

& —1Draw bolt : Liquid adhesive compound

{Three Bond 1303B)

PC09-1

0N, Draw bolt :
103 + 4.7 Nm {105 + 0.5 kgm}

3. When removing plug (12), instali it to the follow-

ing tightening torque.
6 —1Plug : 24.5 Nm {2.5 kgm}

Subassembly of accumulator

Grip shell (8) in vise A.

Assemble diaphragm (5) in cover (4).

* Depress the periphery of the diaphragm until
its lip well settles in the cover groove.

0 Inner surface of shell (6) and outer sur-

face of diaphragm (5) :
Engine oil (EO10-CD)

0\, Shell threaded portion :

Red lead (minium)

Tighten cover (4), using tool V6.

* Take care of the threaded portions of the
shell and cover, and tighten the cover slowly
until the shell and cover are almost flush
with each other.

0 Cover: 206 £ 9.8 Nm {21.0 £ 1.0 kgm}

CJPI1166

Tighten washer (3) and cap bolt (2) temporarily.
* Tighten them after filling gas.

Assemble backup ring (8) and O-ring (9) in accu-
mulator assembly (7).

Instalt cap (1).

30-27



DISASSEMBLY AND ASSEMBLY

HYDRAULIC BREAKER

Assembly of breaker main body

1.

Put front end assembly (25) on a stand and

insert cylinder assembly (22) into the front end

assembly.

* Match the two assemblies so that knock pin
(21) comes to the illustrated position.

CWPoT7747

Install valve body assembly (11) to cylinder

assembly (22).

* Match the position of knock pin (21) with the
hole of valve body assembly (11). At the
same time, match draw boit (13) with the
hole on front end assembly (25) so that the
bolt may fit in the hole.

* Depress the valve body assembly from
above so that O-ring (20) fits in well.

-, O-ring (20) : Engine oil (EO10-CD)

Install washer (26) and (nut (27) to draw bolt

(13).

* Install the washer with its concave surface
facing up.

* Tighten the 4 nuts evenly.

* Wash and degrease the threaded portion of
the draw bolt.

0 -, Draw bolt threaded portion :

Liquid adhesive compound
(Three Bond 1342)

6 —1Nut: 83.4 Nm {8.5 kgm}

Put a finger in the center hole on valve body

assembly (11) and check that inside control

valve (14) moves with a finger force.

* Control valve stroke: 8 mm

30-28

install accumulator assembly (7) and tighten 4

mounting bolts (10).

* Install the accumulator assembly to the
valve body assembly, taking case so that O-
ring (9) and backup ring (8) may not be
damaged.

0\, O-ring : Engine oil (EO10-CD)

61 Mounting bolt : 98.1 Nm {10 kgm}

4]

19

CWP07748
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DISASSEMBLY AND ASSEMBLY OF HYDRAULIC

DISASSEMBLY AND ASSEMBLY BREAKER ASSEMBLY
Filling gas in accumulator 9) Disconnect tool V7 when the needle of pres-
1. Preparations for filling sure gauge D completely goes down.

1) Remove cap (1) on top of accumulator 10) Install a protective nut to the accumulator.

assembly (7).

2) Fittool V7 to a screw provided on the accu-
mulator upper surface.

3) Connect tool V7 and a valve on nitrogen gas
container F with gas feeder rubber hose B.

4) Keep the bypass valve C of tool V7 closed.

2. Filling

1) Check that cap bolt (2) of the accumuiator is
tightened; turn the valve of nitrogen gas
container F to the left to open the container
port, and check that pressure gauge D reg-
isters nitrogen gas pressure higher than 4.9 CWP11171
MPa {50 kg/cm*}.

As soon as the checking is finished, turn
handle E to the right to close the port of the
gas container.

2) In that condition, check whether there is gas B ~ F
leak through reading of pressure gauge D.

3) Turn the handle E of tool V7 to the left gen-
tly, while closely watching pressure gauge —
D, then the accumulator air inlet opens,
thereby bringing down the pressure gauge
needle, and thereupon stop operating han- \_/
dle E.

4) Turn the valve of nitrogen gas container F to CWP11172
the left to open the port, while closely watch-
ing pressure gauge D, and continue opening
and closing the valve intermittently until the
gauge points to 3.92 MPa {40 kg/cm?}.

5) When the above mentioned pressure is
reached, shut down the valve of nitrogen
gas container F and wait for one minute until
the pressure gauge indication is stable.

6) When the pressure goes down, open the
valve of nitrogen gas container F to feed air.
On the other hand, if the pressure is high,
open bypass valve C of tool V7 to obtain the
right pressure level.

7) Close the valve of nitrogen gas container F
completely, and turn handle E of tool V7 to
the right to close the accumulator air inlet.

8) Thereafter, open bypass valve C of tool V7
to release gas inside the rubber hose in the
air.

PC09-1 30-29
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HYDRAULIC CIRCUIT DIAGRAM

FIXED GAUGE TYPE (STD)

Hydraulic
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