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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 care-
fully. If any dangerous 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
carefully 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.

2. When carrying out any operation, always
wear safety shoes and helmet. Do not wear
loose work clothes, or clothes with buttons
missing.

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

o Always wear safety glasses when grind-
ing parts with a grinder, etc.

3. If welding repairs are needed, always have a
trained, experienced welder carry out the
work. When carrying out welding work, al-
ways wear welding gloves, apron, glasses,
cap and other clothes suited for welding
work.

4. When carrying out any operation with two
or more workers, always agree on the oper-
ating procedure before starting. Always in-
form 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.

5. 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 smok-
ing. Never smoke while working.

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.

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 falling. In addition, be sure
to lock all the control levers and hang warn-
ing signs on them.

9. When disassembling or assembling, support

10.

the machine with blocks, jacks or stands
before starting work.

Remove all mud and oil from the steps or
other places used to get on and off the ma-
chine. 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 provide safe footing.
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SAFETY NOTICE

PRECAUTIONS DURING WORK

1.

12.

13.

When removing the oil filler cap, drain plug
or hydraulic pressure measuring piugs,
loosen them slowly to prevent the oil from
spurting out.

Before disconnecting or removing compo-
nents of the oil, water or air circuits, first
remove the pressure completely from the
circuit.

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
carrying out any work on the oil or water
circuits.

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

14. When raising heavy components, use a hoist

15.

16.

17.

18.

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 prevent the component from hit-
ting any other part. Do not work with any
part still raised by the hoist or crane.

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

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

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

As a general rule, do not use gasoline to
wash parts. In particular, use only the mini-
mum of gasoline when washing electrical
parts.
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19.

20.

21.

22.

23.

24.

Be sure to assemble all parts again in their

original places. '

Replace any damaged parts with new parts.

o When installing hoses and wires, be sure
that they will not be damaged by contact
with other parts when the machine is be-
ing operated.

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

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 particularly careful to check
that they are installed correctly.

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

When measuring hydraulic pressure, check
that the measuring tool is correctly assem-
bled before taking any measurements.

Take care when removing or installing the
tracks of track-type machines.

When removing the track, the track sepa-
rates 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 judgements. 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 further 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 understanding of the structure, but also serves as reference material for troubleshooting.

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” to “Causes" are also included in this section.

DISASSEMBLY AND ASSEMBLY
This section explains the order to be followed when removing, installing, disassembling or
assembling each component, as well as precautions to be taken for these operations.

MAINTENANCE STANDARD
This section gives the judgement standards when inspecting disassembled parts.

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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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

Electrical volume: Each issued as one
Attachments volume: volume to cover all
models

These various volumes are designed to avoid
duplicating the same information. Therefore, to
deal with all repairs for any model , it is neces-
sary that chassis, engine, electrical and attach-
ment 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
K
Item number (10. Structure
and Function)
Consecutive page number for
each item.

Example 2 (Engine volume):

12-5

T Unit number (1. Engine)
Item number (2. Testing and
Adjusting)
Consecutive page number for
each item.

3. Additional pages: Additional pages are indi-
cated 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
10-4-2} Added pages {12-203-2
10-5 12-204
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REVISED EDITION MARK

When a manual is revised, an edition mark
(D@@®....) is recorded on the bottom of the
pages.

REVISIONS

Revised pages are shown in the LIST OF RE-
VISED PAGES next to the CONTENTS page.

SYMBOLS

So that the shop manual can be of ample prac-
tical use, important safety and quality portions
are marked with the following symbols.

Symbol Item Remarks

Special safety precautions are
Safety | necessary when performing
the work.

Special technical precautions
) or other precautions for pre-
Caution | serving standards are neces-
sary when performing the
work.

Weight of parts of systems.
Caution necessary when se-
Weight | lecting hoisting wire, or when
working posture is important,
etc.

Places that require special at-
tention for the tightening
torque during assembly.

Tightening
torque

Places to be coated with ad-

Coat hesives and lubricants, etc.

) Places where oil, water or fuel
Oil, water | must be added, and the ca-
pacity.

Places where oil or water
Drain must be drained, and quan-
tity to be drained.

=08 5|« >
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HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

HOISTING

A Heavy parts (25 kg or more) must be
lifted with a hoist, etc. In the DISAS-
SEMBLY AND ASSEMBLY section,
every part weighing 25 kg or more is
indicated clearly with th bol _~
indicated clearly wi e symbo ‘

o 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 caus-
ing interference with the part to be re-
moved.

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 {(mm) | Allowable load (tons)
10 1.0
11.2 1.4
12.5 1.6
14 2.2
16 2.8
18 3.6
20 4.4
22.4 5.6
30 10.0
40 18.0
50 28.0
60 40.0

* The allowable load value is estimated to
be one-sixth or one-seventh of the break-
ing strength of the rope used.

2) Sling wire ropes from the middle portion
of the hook.

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

100% 88% 79% 71% 41%

SAD00479

3) Do not sling a heavy load with one rope

a)

Load capacity (kg)

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 re-
sult in a dangerous accident.

Do not sling a heavy load with ropes form-
ing 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 allow-
able load (kg) when hoisting is made with
two ropes, each of which is allowed to
sling up to 1000 kg vertically, at various
hanging angles.

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

A >
[
— i)
- A
2000

N

1000 =

300 600 -+ 900 1200 1500

Lifting angle (a) SAD00480
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COATING MATERIALS

COATING MATERIALS

The recommended coating materials prescribed in Komatsu Shop Manuals are listed below.

Category | Komatsu code Part No. Q'ty Container Main applications, features
Used to prevent rubber gaskets, rubber cushions,
LT-1A 790-129-9030 | 150 g Tube and cork plugs from coming out
b Used in places requiring an immediately effec-
20g lastic tive, strong adhesive. Used for plastics (except
LT-18 790-129-9050 (x2) container polyethylene, polypropylene, tetrafluoroethylene,
and vinyl chloride), rubber, metal, and non-metal.
Plastic Features: Resistance to heat, chemicals
LT-2 09940-00030 50 g container Used for anti-loosening and sealant purposes for
Adhesive bolts and plugs.
i Used as adhesive or sealant for metal, glass, plastic
790-129-9060 _/:d,r(‘ss've glass. p
{Set of adhesive|; .
LT-3 and hardenging Harde.mng Can
agent) agent:
500 g
Plastic Used as sealant for machined holes
LT-4 790-129-9040 250 g container
Features: Resistance to heat, chemicals
(Loctite 648-50) | 79A-129-9110 50 cc — Used at joint portions subject to high tempera-
ture
Used as adhesive or sealant for gaskets and
LG-1 790-129-9010 | 200 g Tube packings of power train case, etc.
Features: Resistance to heat
Used as sealant for flange surfaces and bolts at
high temperature locations, used to prevent sei-
LG-3 790-129-9070 1 Kg Can zure
Used as sealant for heat resistant gasket for high
temperature locations such as engine
precombustion chamber, exhaust pipe
Features: Resistance to water, oil
Used as sealant for flange surface, thread
LG-4 790-129-9020 200 g Tube Also possible to use as sealant for flanges with
Gasket sealant large clearance
Used as sealant for mating surfaces of final drive
case, transmission case
Used as sealant for various threads, pipe joints,
Plastic flanges
LG-5 790-129-9080 1 Kg container Used as sealant for tapered plugs, elbows, nip-
ples of hydraulic piping
Features: Silicon based, resistance to heat, cold
LG-6 09940-00011 250 g Tube Used as sealant for flange surface, thread
Used as sealant for oil pan, final drive case, etc.
Features: Silicon based, quick hardening type
LG-7 09920-00150 150 g Tube Used as sealant for flywheel housing, intake mani-
fold, oil pan, thermostat housing, etc.
Rust preven- Used as lubricant for sliding parts (to prevent
tion lubricant LM-G 09940-00051 60 9 Can squeaking)
Molybdenum Used to prevent seizure or scuffing of the thread
disulphide lu- LM-P 09940-00040 200 g Tube when press fitting or shrink fitting
bricant Used as lubricant for linkage, bearings, etc.
SYG-350LI General purpose type
SYG-400L!
Lithium grease G2-LI SYG-400LI-A Various Various
SYG-160LI!
SYGA-160CNLI
SSG2-400CA Used for normal temperature, light load bearing
SYG2-350CA at places in contact with water or steam
Calcium grease G2-CA SYG2-400CA-A| Various Various
SYG2-160CA
SYGA-16CNCA
Molybdenum 400g | gell Used for places with heavy load
disulphide —_ SYG2-400M (10 per case) ellows type
grease
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STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUES OF BOLTS AND NUTS

The following charts give the standard tightening torques of bolts and nuts. Exceptions are given

in section of DISASSEMBLY AND ASSEMBLY.

1 Kgm = 9.806 Nm

Thread diameter Width 1 \ f \
of bolt across flats \ / \ )
7 SAD00481 ~7 SAD00482
mm mm kgm Nm
6 10 1.35+0.15 13.2+1.4
8 13 3.2+0.3 31.4+2.9
10 17 6.7+£0.7 65.7+6.8
12 19 11.5+1.0 112+£9.8
14 22 18.0+£2.0 177+19
16 24 28.5+3 279+29
18 27 39+4 383+39
20 30 56+ 6 549+58
22 32 76+8 745178
24 36 94.5+10 927 +98
27 41 135x+15 1320+£140
30 46 175+20 1720+£190
33 50 225+25 2210+240
36 55 280+30 2750+290
39 60 335+35 32801340

* This torque table does not apply to the bolts with which nylon packings or other
nonferrous metal washers are to be used, or which require tightening to otherwise
specified torque.
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TIGHTENING TORQUE OF SPLIT FLANGE BOLTS
Use these torques for split flange bolts.

Thread diameter Width - .
of bolt across flats Tightening torque
mm mm kgm Nm
10 14 6.7+0.7 65.7+6.8
12 17 11.5+1 112+9.8
16 22 28.5+3 279+29

Sealing surface

% A R s rrrrrrrers:
/%m%ll&“l’ﬂﬁl'&ﬁ?l&

V0774 177777 77772777777777

TIGHTENING TORQUE FOR FLARED NUTS

Use these torques for flared part of nut.

SAD00483

Thread diameter | Width across flats . .
of nut part of nut part Tightening torque
mm mm kgm Nm
14 19 25+0.5 245+4.9
18 24 5+2 49+19.6
22 27 8+2 78.56£19.6
24 32 1413 137.3+£29.4
30 36 18+3 176.5+29.4
33 41 20+5 196.1+49
36 46 25+5 245.2+49
42 55 30+5 294.2+49
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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

Nominal Copper wire Cable O.D. |Current rating : P
number | Number of |Dia. of strands|Cross section (mm) (A) Applicable circuit
strands (mm) (mm?)
0.85 1 0.32 0.88 2.4 12 Starting, lighting, signal etc.
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
Pift';’r i%é%?g}, Charging Ground Starting Lighting Instrument Signal Other
) ﬁ:;,y Code w B B R Y G L
Color White Black Black Red Yellow Green Blue
Code WR — BW RW YR GW LW
2 Color{ White & Red — Black & White|Red & White |Yellow & Red |Green & White|Blue & White
Code WB — BY RB YB GR LR
’ Color|White & Black — Black & Yellow| Red & Black [Yellow & Black|Green & Red| Blue & Red
. f,‘,_i,’:‘{, Code . WL — BR RY YG GY LY
Color|White & Blue — Black & Red |Red & Yellow]Yellow & Green|Green & Yellow|Blue & Yellow
Code WG — — RG YL GB LB
° Color|White & Green — — Red & Green |Yellow & Blue|Green & Black|Blue & Black
Code — — — RL YW GL —
° Color — — — Red & Blue |Yellow & White|Green & Biue —
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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
e 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 @), then draw a
horizontal line from @.
(2) Locate the number 5 in the row across the top, take this as ®), then draw a perpendicular line
down from ®.
(3) Take the point where the two lines cross as ©. This point © 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 0.1975 0.236 | 0.276 [ 0.315 | 0.354

10 0.394 | 0.433 | 0.472 | 0.512 | 0.551 [ 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 1575 | 1.614 | 1.654 | 1.693 | 1.732 | 1.772:| 1.811 | 1.850 | 1.890 | 1.929

®-4--50....1:969 | 2.008 | 2.047 | 2,087 | 2126 |[2.165] 2.205 | 2.244 | 2283 | 2.323

60 2362 | 2.402 | 2.441 | 2.480 | 2.520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.717
70 2756 | 2.795| 2.835 | 2.874 | 2.913 | 2.953 | 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
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FOREWORD

CONVERSION TABLE

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 | 0512 | 0.551 | 0.591 | 0.630 | 0.669 | 0.709 | 0.748
20 0.787 | 0.827 | 0.866 | 0.906 | 0945 | 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 1575 | 1614 | 1654 | 1.693 | 1732 | 1.772 | 1811 | 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 2362 | 2.402 | 2.441 | 2.480 | 2.520 | 2.559 | 2.598 { 2.638 | 2.677 | 2.717
70 2756 | 2.795 | 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 3543 | 3583 | 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| 1323 15.43| 17.64 | 19.84
10 2205 | 2425 26.46 | 2866 | 30.86| 33.07| 3527 | 37.48| 39.68| 41.89
20 4409 | 46.30 | 4850} 50.71 | 5191 | 55.12 ) 5732} 59.53| 61.73 | 63.93
30 66.14 | 68.34| 7055 7275 7496 | 77.16 | 79.37 | 81.57 | 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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FOREWORD CONVERSION TABLE

Liter to U.S. Gallon
17 = 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 | 1.585 | 1.849 | 2.113 | 2.378
10 2.642 | 2906 | 3.170 | 3.434 | 3.698 | 3.963 | 4.227 | 4.491 | 4.755 | 5.019
20 5283 | 5548 | 5812 | 6076 | 6.340 | 6.604 | 6869 | 7.133 | 7.397 | 7.661
30 7925 | 8.189 | 8.454 | 8718 | 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
17 = 0.21997 U K. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.220 | 0.440 | 0660 | 0.880 | 1.100 | 1.320 | 1.540 | 1.760 | 1.980
10 2200 | 2420 | 2640 | 2860 | 3.080 | 3.300 | 3.520 | 3.740 | 3.950 | 4.179
20 4399 | 4619 | 4839 5059 | 5279 | 5499 | 5719 | 5939 | 6.159 | 6.379
30 6599 | 6819 | 7.039( 7.259 | 7.479 | 7969 | 7919 | 8.139 | 8.359 | 8.579
40 8.799 | 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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FOREWORD CONVERSION TABLE

kgm to ft. Ib
1 kgm = 7.233 ft. 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
10 723 79.6 86.8 940 | 101.3 | 1085 | 115.7 | 123.0 | 130.2 | 137.4
20 1447 | 1519 | 159.1 | 166.4 | 1736 | 180.8 | 188.1 | 195.3 | 2025 | 209.8
30 217.0 | 224.2 | 2315 | 238.7 | 2459 | 253.2 | 260.4 | 267.6 | 2749 | 282.1
40 289.3 | 296.6 | 303.8 | 311.0 | 3183 | 325.5 | 332.7 | 340.0 | 347.2 | 354.4
50 361.7 | 3689 | 376.1 | 383.4 | 390.6 | 397.8 | 405.1 | 412.3 | 4195 | 426.8
60 434.0 | 4412 | 4485 | 455.7 | 4629 | 470.2 | 477.4 | 4846 | 4918 | 4991
70 506.3 | 513.5 | 520.8 | 528.0 | 535.2 | 5425 | 549.7 | 556.9 | 564.2 | 571.4
80 578.6 | 5859 | 593.1 | 600.3 | 607.6 | 6148 | 622.0 | 629.3 | 636.5 | 643.7
90 651.0 | 658.2 | 665.4 | 672.7 | 6799 | 687.1 | 694.4 | 701.6 | 708.8 | 716.1
100 7233 | 7305 | 737.8 | 745.0 | 752.2 | 759.5 | 766.7 | 773.9 | 781.2 | 788.4
110 795.6 | 8029 | 810.1 | 817.3 | 8246 | 831.8 | 839.0 | 846.3 | 853.5 | 860.7
120 868.0 | 875.2 | 882.4 | 889.7 | 8969 | 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 | 11645 | 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 | 1424.9 | 1432.1 | 1439.4
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FOREWORD CONVERSION TABLE

kg/em? 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 56.9 711 85.3 99.6 | 113.8 | 128.0
10 1422 | 156.5 | 170.7 | 1849 | 199.1 | 213.4 | 2276 | 2418 | 256.0 | 270.2
20 2845 | 2987 | 3129 | 327.1 | 341.4 | 3556 | 369.8 | 384.0 | 398.3 | 4125
30 426.7 | 4409 | 455.1 | 469.4 | 4836 | 497.8 | 512.0 | 526.3 | 540.5 | 554.7
40 568.9 | 583.2 | 597.4 | 611.6 | 625.8 | 640.1 654.3 | 668.5 | 682.7 | 696.9
50 7112 | 7254 | 739.6 | 753.8 | 768.1 | 7823 | 796.5 | 810.7 | 825.0 | 839.2
60 853.4 | 867.6 | 881.8 | 896.1 | 910.3 | 9245 | 938.7 | 953.0 | 967.2 | 981.4
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 1636 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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FOREWORD

CONVERSION TABLE

Temperature

Fahrenheit-Centigrade Conversion ; a simple way to convert a Fahrenheit temperature reading into a Centigrade tempera-
ture reading or vice versa is to enter the accompanying table in the center or boldface column 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
oC oF OC OF oC oF oC oF

117.8
-40.4 -40 -40.0 -11.7 11 51.8 7.8 46 114.8 27.2 81 179.6
-37.2 -35 -31.0 -11.1 12 53.6 8.3 47 116.6 27.8 82 181.4
-34.4 -30 -22.0 -10.6 13 55.4 8.9 48 118.4 28.3 83 183.2
-31.7 -25 -13.0 -10.0 14 57.2 9.4 49 120.2 28.9 84 185.0
-28.9 -20 -4.0 -9.4 15 59.0 10.0 50 122.0 29.4 85

186.8
-28.3 -19 -2.2 -8.9 16 60.8 10.6 51 123.8 30.0 86 188.6
-27.8 -18 -0.4 -8.3 17 62.6 11.1 52 125.6 30.6 87 190.4
-27.2 -17 1.4 -7.8 18 64.4 11.7 53 127.4 311 88 192.2
-26.7 -16 3.2 -7.2 19 66.2 12.2 54 129.2 31.7 89 194.0
-26.1 -15 5.0 -6.7 20 68.0 12.8 55 131.0 32.2 90

195.8
-25.6 -14 6.8 -6.1 21 69.8 13.3 56 132.8 32.8 91 197.6
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 134.6 33.3 92 199.4
-24.4 -12 10.4 -5.0 23 73.4 14.4 58 136.4 33.9 93 201.2
-23.9 -1 12.2 -4.4 24 75.2 15.0 59 138.2 34.4 94 203.0
-23.3 -10 14.0 -3.9 25 77.0 15.6 60 140.0 35.0 95

204.8
-22.8 -9 15.8 -3.3 26 78.8 16.1 61 141.8 35.6 96 206.6
-22.2 -8 17.6 -2.8 27 80.6 16.7 62 143.6 36.1 97 208.4
-21.7 -7 19.4 -2.2 28 82.4 17.2 63 145.4 36.7 98 210.2
=211 -6 21.2 -1.7 29 84.2 17.8 64 147.2 37.2 99 212.0
-20.6 -5 23.0 -1.1 30 86.0 18.3 65 149.0 37.8 100

221.0
-20.0 -4 248 -0.6 31 87.8 18.9 66 150.8 40.6 105 230.0
-19.4 -3 26.6 0 32 89.6 19.4 67 152.6 43.3 110 239.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 46.1 115 248.0
-18.3 -1 30.2 1.1 34 93.2 20.6 69 156.2 48.9 120 257.0
-17.8 0 32.0 1.7 35 95.0 21.1 70 158.0 51.7 125

266.0
-17.2 1 33.8 2.2 36 96.8 21.7 71 159.8 54.4 130 275.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 161.6 57.2 135 284.0
-16.1 3 37.4 3.3 38 100.4 22.8 73 163.4 60.0 140 293.0
-15.6 4 39.2 3.9 39 102.2 233 74 165.2 62.7 145 302.0
-15.0 5 41.0 4.4 40 104.0 23.9 75 167.0 65.6 150

311.0
-14.4 6 42.8 5.0 41 105.8 244 76 168.8 68.3 155 320.0
-13.9 7 44.6 5.6 42 107.6 25.0 77 170.6 711 160 329.0
-13.3 8 46.4 6.1 43 109.4 25.6 78 172.4 73.9 165 338.0
-12.8 9 48.2 6.7 44 111.2 26.1 79 174.2 76.7 170 347.0
-12.2 10 50.0 7.2 45 113.0 26.7 80 176.0 79.4 175
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WEIGHT TABLE

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

Unit: kg
Machine model PC25-1 PC25-1 PC30-7 PC30-7
Serial No. 1001—6470 6471 and up 18001—26422 | 26423 and up
Engine assembly 194 194 194 209.6
« Engine (including engine mount) 177 177 177 177
*P.T.O. 8.8 8.8 ‘8.6 8.6
« Hydraulic pump 8.2 8.2 447 24
Radiator assembly 16.5 16.5 19.2 19.2
Hydraulic tank (excluding oil) 47.3 47.3 47.3 47.3
Fuel tank (excluding fuel) 45.8 45.8 45.8 458
Canopy 445 445 445 445
Operator's cab 195 195 195 195
Revolving frame 480 480 682 682
Swing machinery 20.7 20.7 20.7 20.7
Swing motor 12.6 12.6 12.6 12.6
Travel motor 46X2 46X2 45X%2 45X%2
7-spool control valve 18.5 18.5 18.5 18.5
2-spool control vailve 5.4 5.4 54 54
Center swivel joint 26.3 26.3 26.3 26.3
Counterweight 246 246 248 248
Track frame assembly 630 (652) 656 630 (652) 656
* Track frame 325 325 325 325
« Carrier roller 3.4X2 (5.8X2) 3.4X%2 3.4X2 (5.8X2) 3.4X%2
» Track roller 5.7X8 (8.2%8) 7.2X8 5.7X8 (8.2X8) 7.2X8
* Recoil spring assembly 6.6X2 (6.3X2) 11.5%2 6.6X2 (6.3X2) 11.56%X2
« Idler assembly 12.9X2 (14.9X2) 14.9%2 12.9X2 (14.9X2) 14.9X2
* Sprocket 8.1X2 8.1x2 8.1X2 8.1x2
« Swing circle assembly 46.3 46.3 46.3 46.3
% () :Forrubber shoe
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WEIGHT TABLE

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

Unit: kg
Machine model PC40-7 PC40-7 PC45-1 PC45-1
Serial No. 18001—24521 24522 and up 1001—3505 3506 and up

Engine assembly 230.1 230.1 230.1 253.2
» Engine (including engine mount) 212.7 212.7 212.7 212.7
*P.T.O. 8.8 8.8 8.5 8.5
« Hydraulic pump 8.6 8.6 44.7 32
Radiator assembly 22 22 22 22
Hydraulic tank (excluding oil) 47.3 47.3 47.3 47.3
Fuel tank (excluding fuel) 45.8 45.8 45.8 45.8
Canopy 445 445 445 445
Operator's cab 195 195 195 195
Revolving frame 766 766 916 916
Swing machinery 24.2 24.2 24.2 24.2
Swing motor 14.9 14.9 14.9 14.9
Travel motor 47X2 47X2 62x2 62X2
7-spool control valve 18.5 185 23 23
2-spool control valve 5.4 5.4 5.4 5.4
Center swivel joint 26.3 26.3 26.3 26.3
Counterweight 248 248 473 473
Track frame assembly 862 (898) 894.5 904 (928) 936.5
» Track frame 514 514 510 510
« Carrier roller 3.4X2 (5.8X2) 3.4%2 3.4X2 (5.8X2) 3.4%2
¢ Track roller 6.9X8 (9.7X10) 8.2X8 6.9X10 (9.7X10) 8.2x10
« Recoil spring assembly 6.2X2 (7.4X2) 17.2%2 6.2X2 (7.4X2) 17.2X2
- Idler assembly 19.7X2 (19.2X2) 19.7X2 19.7X2 (19.7X2) 19.7X2
 Sprocket 13X2 (11X2) 13X2 12.4X2 (11X2) 12.4X2
» Swing circle assembly 54.5 54.5 66 66

% () :For rubber shoe
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Unit: kg

Machine model PC25-1 PC25-1 PC30-7 PC30-7
Serial No. 1001—6470 6471 and up 18001—26422 | 26423 and up
Track shoe assembly
« Steel shoe 300 mm (without hole) 168%2 168x2 168X%2 168%2
300 mm (with hole)
400 mm (without hole)
400 mm (with hole) — — —_ -—
480 mm —_ — —_ —
550 mm —_ —_ — —
Rubber shoe 300 mm 141X2 124.2X2 141X2 124.2X%2
400 mm — — — —
Boom swing bracket assembly 65 65 65 65
Boom assembly 112 112 116 116
Arm assembly 50 50 61 61
Bucket assembly 59 59 77 77
Blade assembly 181 181 181 181
Boom cylinder assembly 30 30 31 31
Arm cylinder assembly 23 23 28 28
Bucket cylinder asssembly 18 18 18 18
Boom swing cylinder assembly 29.7 29.7 29.7 29.7
Blade cylinder assembly 18.7 18.7 18.7 18.7
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Unit: kg

Machine model PC40-7 PC40-7 PC45-1 PC45-1

Serial No. 18001—24521 | 24522 and up 1001—3505 3506 and up
Track shoe assembly
« Steel shoe 300 mm (without hole) — — — —

300 mm (with hole) — — —_ —

400 mm (without hole) 264.5%2 264.5X%2 295.7X2 295.7%x2

400 mm (with hole)

480 mm

550 mm
Rubber shoe 300 mm — - — —

400 mm 236X%2 221.5%2 236X%2 221.5%2
Boom swing bracket assembly 101.4 101.4 101.4 101.4
Boom assembly 171 171 175 175
Arm assembly 78 78 82 82
Bucket assembly 109 109 113 113
Blade assembly 233 233 233 233
Boom cylinder assembly 45 45 50 50
Arm cylinder assembly 34 34 37 37
Bucket cylinder asssembly 28 28 31 31
Boom swing cylinder assembly 36.1 36.1 40.2 40.2
Blade cylinder assembly 26.6 26.6 26.6 26.6
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LIST OF LUBRICANT AND WATER

AMBIENT TEMPERATURE CAPACITY (2)
RESERVOIR K::TB'gF 22 -4 14 50 68 86 104°F
30 -20 -10 10 20 30 acc| Specified Refill
. . PC25,30:7.8 PC25,30:7.3
Engine oil pan
PCa0, 45:9.1 PC40,45:85
Engine ]
. hi oil PC25,30:0.9 PC25,30:0.9
Swing machinery case PC40,45:1.0 | PC40,45:1.0
PC25,30: 1.2 PC25,30:1.2
Final drive case {(each) PC40:14 PC40:1.4
PC45: 1.1 PC45:1.1
Track roller (1 piece) 0.04 0.04
Carrier roller (1 piece) Grease 0.03 0.03
. Engine
Hydraulic system oil 78 45
Diesel
Fuel tank fuel 50 —
PC25:4.8
Cooling system Water Add antifreeze Egzg 5’51 8.0

NOTE:

ASEM: American Society of Testing and Material
Society of Automotive Engineers

SAE:

% 1: ASTM D975 No. 1

AP American Petroleum Institute
Specified capacity: Total amount of oil including oil for components and oil in piping.
Refill capacity: Amount of oil needed to refill system during normal inspection and maintenance.

(1) When fuel sulphur content is less than 0.5%,

change oil in the oil pan every periodic mainte-
nance hours described in this manual.

Change oil according to the following table if
fuel sulphur content is above 0.5%.

Change interval of oil

Fuel sulphur content in engine oil pan

0.5t0 1.0% 1/2 of regular interval

Above 1.0% 1/4 of regular interval

(2)

(3)

When starting the engine in an atmospheric
temperature of lower than 0C, be sure to use
engine oil of SAE10W, SAE10W-30 and
SAE15W-40 even though an atmospheric tem-
perature goes up to 10C more or less in the
day time.

Use API classification CD as engine oil and if
API classification CC, reduce the engine oil
change interval to half.
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POWER TRAIN

10-2
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. Travel speed acceleration solenoid valve
. R.H. travel motor
. Control pump

Engine

. Hydraulic pump
. L.H. travel motor
. 2-spool control valve

20TFO1001

. 7-spool control valve
. Center swivel joint

10.
1.
12.
13.

Idler

Swing motor
Swing machinery
Swing circle

020S07
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SWING CIRCLE

* Fig. shows PC40-7

r——f

] T

- isg
| J|
Section A — A Section B - B
20TFO1002
1. Swing circle outer race 4. Swing circle pinion lubricating
2. Ball bearing 5. Swing circle bearing lubricating

3. Swing circle inner race 6. Seal

10-3



SWING MACHINERY

PC25-1, PC30-7

10-4
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Level gauge

Motor case

Drive gear (14 teeth)
Ring gear (97 teeth)
Case

Drain plug

Swing pinion (11 teeth)
Bearing

Planetary shaft

. Planetary gear (41 teeth)

20TFO1003

SPECIFICATION
® Reduction ratio: 7.929

nIN_N7



020S07

PC40-7, PC45-1

)
ey
— 2
— 10
/_/;—\ ° o == cﬂgn__ni 3
g \\ I N - \ 4
.~ A
r./. . \o“ > : ) g SETEENS
\ R . ‘\ 5 >, — / T H
= N AKX, A |
( A\ N (e} 8- ) R | o
— \ I IN it
VA T T, W ) I b !
\/) — I
| 1O
| ! i,
\¥/ i T_DIJ
11 | 5
S |-
6
Section A — A
20TFO01004
1. Level gauge SPECIFICATION
2. Motor case e Reduction ratio: 7.929
3. Planetary gear (41 teeth)
4. Planetary gear shaft
5. Drain plug
6. Swing pinion (10 teeth)
7. Bearing
8. Case
9. Drive gear
10. Ring gear (97 teeth)
10-5



TRACK FRAME AND RECOIL SPRING

STEEL SHOE SPEC.

PC25-1 Serial No. 1001—6470
PC30-7 Serial No. 18001—26422
PC40-7 Serial No. 18001—24521
PC45-1 Serial No. 1001—3505

j,_.

* Fig. shows PC40-7

. Idler

. Plunger

. Carrier roller
. Track frame
. Sprocket

. Travel motor

oONNH WM =

Y4

7. Track roller
8. Track shoe
9. Recoil spring
10. Guard
11. Lubricator

=

20TF01005

n20807
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RUBBER SHOE SP

EC.

PC25-1 Serial No. 1001—6470
PC30-7 Serial No. 18001—26422
PC40-7 Serial No. 18001—24521
PC45-1 Serial No. 1001—3505

* Fig. shows PC40-7

1

Section A — A

o wWN—=

. Idler

. Plunger

. Carrier roller
. Track frame
. Sprocket

. Travel motor

20TFO1006
7. Track roller
8. Spacer
9. Track shoe
10. Recoil spring
11. Lubricator
10-7



PC25-1
PC30-7
PC40-7
PC45-1

Serial No. 6471 and up
Serial No. 26423 and up
Serial No. 24522 and up
Serial No. 3506 and up

% Fig. shows PC40-7 (Show steel shoe)

oA WN=

Idler
Plunger
Carrier roller
Track frame
Sprocket
Travel motor

- -

200X

Track roller
Track shoe
Recoil spring

. Guard (Steel shoe)
. Lubricator

20TF01088

020S07
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HYDRAULIC PIPING

18
PC30-7 Serial No. 26423 and up
PC45-1 Serial No. 3506 and up

- ed ed ed cd ek ) ed
OO A WN-—-0O

OCONOOTHWN =

. Bucket cylinder
. Arm cylinder
. Boom cylinder

Boom swing cylinder

. Hydraulic tank

R.H. PPC valve

. Oil cooler

. Control pump

. 2-spool control valve
. 7-spool control valve
. Hydrauclic pump

. R.H. PPC valve

. L.H. travel motor

. R.H. travel motor

. Solenoid valve assembly
. Swing motor

. Center swivel joint

. Blade cylinder

For PC30-7 Serial No. 18001—26422
For PC45-1 Serial No. 1001—3505

20TF01007-1

10-9
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HYDRAULIC CIRCUIT DIAGRAM

PC25-1
PPC valive (L H.) PPC valve (R.H.)
rl._____::::::::::::::::l_‘l Bucket Boon
Breaker arm 111 }q | : |
| AT i
Cbmter.elc. . ‘7“ n 'I' i Py 7-spool control vaive : | ]
-3p00
20. 6MPa (210ke/ca’)  $- I |
I
H Boom at 33 /min | I
& : Lower |97 A b [ T N A | | I | 100mesh |,
| wer aISP-I\—-——--—A\.—--T EE— —_——— — -——lt\——————-t‘\. ______ J\J\.—_’h._..____.tr.’ |
e TITT B _ = _ I N, _
IR putitiisn S U B R e S M ) | |
| A r LE (25(Tkl/cu’) e +__¢,F.____+ ______ .n?l:_ _________ - I
=T ALT 24. 5MPa | I | — -
|| lBucket 1 (250ke/cn’) | | | ———— - - | Hydrauric tank
Boom cy!inder #80X945-550 |} Dymp T A W | SR N O —_————— Oil cooler o
Ny '
[ -_h_qTrrr - | || [Solenoid valve - A
T Trlr 24. SMPa 8 _{A 4 R 30P 1 Iset .
P L g (250ke/ ) | |l Travel soeed PPC | lock Lh ] g8 ypreasure!
A8 A A LF 24. 5WPa | e e 39,2 —1— ) (1. 05ka/ca)
| " Boom swine ) (25Qke/ca’) | [ : P m | A -
Bucket cylinder —E |¢55X¢40-490 | . H. W | | ] | | | - [ EE—O—‘:I | Strainar
| z e | [ | | . A ) | 150mesh
A A 1Lk | 24. 5MPa I | M Cracking 1058
— HH— oy TR e e prossure: |
l TR O— | [ ] Box%ggy (30&**ka/ce’) at 6 /min. - 4. 1ko/cw’)_
3 mesh9s® |-/
I Forward | everse | [t l Control pump |
Boom swino cylinder ———| | #B5X#45-535 | IR r‘ [ b I 3cc/rev..6.9 /min. | R.H travel motor PHx300N-29
T l | Casacity: Reducation
| | L s A I © T 132, Bee/ o :
| h Ay A A1 | I ﬁﬁ Enoine] i h?gfcg;re;" ratio 1285
| T j\ A Front 210 3D84-20 L
| LH. travel At ~ { L i=0. 903 ~1128PS/27001 om. | ‘ T ——
A A - | '
Arm cylinder ——— ] #75x$40-520 | | F°i"ﬁ”l‘ . Gveras (28 |4 Supa | |l | | -
| T 2L {250ke/c") | | ! | |
| - SEEDESIeEy! 3 TR 0¥ |
e P Iy i | | A eyl SO
" e ‘\ %;s?rp} . A T :-‘.T T+‘ Py S .\,l\_ > rJ - - \'?
d /¢ i
A — \ Vol ; oLt -
__.!l.‘_lq 1] I M_J\_._.__t\__..l___/\.____rv\_____ | | L |
T ""‘l' T Pump | ! -
T A »»~4-4+4h4 SBRIN+1147 ! P | !
) ! | © Casacity:1141147cc/rev. [ I
B, Service | . | [ | Theoretica! delivery:30430+19 /min. | | { <E! - -x-?l
f x ~{r T
L2 A - i_r\___f\.r\____..n.t\.JI\._rlL/'\ _______________ n_l | L_JZB_'
<TTIT R —— (i o
1 R - e ETE_ NEE
- - — - - |s : _J'\; -:\_ A'L Dc/m\cﬂ _} :
_ - I 20. 6MPa (210ke/cn?) {P‘l T — g\ - !
. ok at 33 /min d P“—““————%:—————T__ﬁjfﬁ————q;—f— ————— ——————— —
TSwine ] T _ _ _ | P 1 iy AL J T\ [
Py [ — | F\ /F | [
! Blade A | | | i G\ /G _ 8l |A _
| » ht ! 2-spool control valve _ I | R '
27. 9MPa I ] Swivel joint b -
I [
(285ka/ca’) : Adop Bl Swine £ I T TFTT LT T
cal) B o Y | R SEiiEY
_ L] M A . H. . H. |
' 93 5upa —"h ! 1 —} |17, 6MPa e —d 2T S W | i |
| "(240k0/cn) ! L (180ka/cm®) | | | | r—= |
) - I LP—— LILTL — |
S B N A q
T‘-II -ols l l BI d Mo T\ BT I_’ k-‘l h LT
| I i -
' *'9 T f = | '%ﬁnJ?m 27. 9MPa !
- _ For power tilt blade Jr I MA | L (285ke/ca") I — I
e L — | | R | !
- - - - __ J 20. 6MPa (210“/"@1 |
Swing motor LMF28 oF at 21 /min. $- ~—
Capacity:28. 2cc/rev. — _ _
P Capacity:
L0:32. dcc/rev. Reducation
Hi:2tcc/rev. ratio :28.5
L.H. travel motor PHx300N-29 SDP01083

10-10
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PC30-7

PPC vaive (L.H.) PPC valve (R.H.)
i :::::::::::::::::ﬁ Arm Swine Bucket Boon
Breaker arm . |F ————— ? ——————————————
EEml| |l ' e
check valve P 7-spool control valve
Breaker. etc. L - — LV— ————— -
9 sl | O i |
valve |11 20. 6MPa (210ko/cm®) q
Boom at 33 /min I
|11 2 ,
{11, Lower Raise ,—’\————J\—-Tbl-—-—-—f\-lt\llb———-—-—l‘h_ |
ca - — — —_—
| ToiT 2(4. SHP} " | _Il\_ _/I\-,_____—j: |
JJ-. N ‘\L |—A 25?!{0 cm e _1\__._,]\,'\_____,]\_ |
B: 3

L_i
1 _@” 24. 5MPa | I |

(250ke/cm®) |

L A
- ¢ i k
] ;Bucket | | r——_—_—_—‘__ Y | vdrauric tan
Boom cvlinder #85X$45-550 |1 . Dumo rl e b A [ N Wi 7 | -
I Ill I I
Bucket crlinder -E:ﬁ $70X940-490

[ St I . 24. SMPa | [Sofenaid valve 8 |a 2D ? , .
4 A A I LE (250ke/cm®) Travel soeed PPC|lock v ! o H (S’eh;;essurb
L8 i 24 éMPa soL 2 SOt 2 r— i (1. 05ke/cm)
" Boom swins (250ks/ca) __}“ _PV\ -

R. H. . H. Strainer
QT[” I3l 150mesh
pYDY 24. 5MPa
[ (250ke/cm?)

P[ZLA'L% ] I N
| | et iL__J

|
I
’I( — — pressure:
G

[}

[
I
I
(.
[
I Cracking 1054
b 2. 9 "NPa 0. 4MPa |
60X200 (30:**ke/cn’) at 6 /min. (4. 1ka/ca) |
R K. travel (I meshg5H r—
| Forward| | [Reverse . Contral eume |
Boom swing cylinder l l¢65X¢¢5~635 [ ;”I T [;XTA |1 3cc/rev.. 6.9 /min. | L.H_travel motor PHx300N
T I | . Capacity:
| | h 1B h |1 ™~ Lo732. 8cc/rev.
| N ?' h || | Hi:2lcc/rev.
[ A \ 1 |
L K travel 1 L a5 A
[ A1 Bs A [ | I
Atm cylinder $75X945-670 | ; F°'L"ﬂ'i’ h Eav ey re 24, 5NPa | | |
| g'r b d g (250ke/cmt) I | l
| L ! | |
1 By} Arm —M o Iy | R —— g
A A'| Ou T Th "‘Y‘Q—‘L %;Sotu;cm’) | | '_Pu__ _,1‘_,\_T_E“_ul I8l
I—_a _q" 1| LI'L I N bJ_.__r\_____/'\.l\__ i I I ’ L TTI - I
I T I ———
 — M - . HER '
1 | Caacity:14. 8+14. 848. 6cc/rev. [ I |
B, Service || | Theoretical delivery:37+437421 /ain. I | | Lo |
A | | {1 Thx
—~— — J\.l\———._l\l'\.ll\_ _/| _______________ A | L_LR_‘
\gim i iy | |
L 5 | | L_____p____ik____m___i R |
_/]\. A ,r o C
- _ T - - - | 20. 6MPa (21ok=/cm')‘f&]‘» ' I —— ———f AU '
r 17 G.)I,ﬁ at 33 /min_ ¢+ ll""——" F—— i T~ A_‘J{—*————\Ja——j:— ————— _———— —
[Swine ] - _ _ m A~ \ ] A iy |
Py | - ___1 | F\ JF | |
\ 5 A | ~ | AN 7G I 1
| ! ! | 2-sp001 control valve _ | | DR !
27. 9MPa | ) Swivel joint | ] r— -
(285ka/cn®) By| Swine | | BerRIELE .I_il
_ _ A
| _ T e s = | L
|23 5HP 1 h H 1 |19 6'NPa I - —d T —— = Py |
240Kks/cn L | (200%ke/cnt | FYS AT LA I I I I it |
L= 90 X#45-120 P TITT — 4
e 5 | N ] R NIy
T aps L_J:,_ 19. 6% 'MPa ] Blade , B, Serial No. 26423 and up S N | W ¥
00% ? ——tk—" I
! R.H. . H. ! = (200%ka/cat) I , o Raise I Lower ‘ |
[ ! [ | % "-[ I l T 21.9MPa |
[EE— s - — For power tilt blade 7L’ | MA | Ls (285ke/ca’) |
I» _ N
- _ _ - - 7 | 20. 6NPa
.- _ 1 (210ks/co) "L l
Swing motor LMF28 G at 21 /min. -
Capacity:28. 2cc/rev. 7 - -
Capacity:
Pnmp ;
Lo:32. 8cc/rev.
APD14+14+GSP2-8 .
Cavacity: 14, §+14. 648. Goc/rev. Hi 2tcc/rey. -
Theoretical delivery:37437+21 /min. R.H. travet motor PHx300N SOP01084

10-11

€2



PC40-7

PPC valve (L. H.) PPC valve (R.H.) P e ; '—I__l—(_\_ﬂ Hydrauric tank
AE Sv;no Bucﬂket Bnﬂom | '__,L_,\_ _____________________ | /C;:’ °r A ———— = -
V4 e - | Set pressure:
I b e p NV 1] 0. 1MPa
| I : :”',. ___________________ A | | (1. 05ke/cnt)
| M ! e
| I} I [ 7-spool control valve I L _ 1 Crackine | oL Strai
L o—3 |Pre : rainer
CY _ 0. ‘;Pura ! 150mesh
IL————4~——-‘I :I\ : : 20. 63 MPa ] “}) : — — 4 : I 105K
T k-1 Boon 2 1“/"'){']]” WAy - adend I pttravel_motor
R N S |} wer Raise A b I\ [
‘ —_—— T e \J\__.—aJI.— _.'J 1 I ’
_____ M T 24. 5MPa Lyl |
______ i LE {250ke/cm®) [ |
x A Ald o | | | |
iy B, yy A 24. 5MPa I [ |
| |  Bucket . (250ke/cn) | | e a \a | : |
A Y, N S—
S D S A 1 e o el I e | ]
iyl 24. 5MPa || ™ solenol A I et — — — 3 t
o~~~ A A A i I (250ke/ca) - -t
, | ALK LE | |l | Trave) soeed[SOL b PPC Inck(SOL a | | | PLL ] l
A i\ By A ALF 24. 5HPa | I | =T SRS l
| J " Boom swine ) (250ke/ca) ' | | p ; | } L——J [
Bucket cylinder $75X945-580 | [ R H. W i | Co ‘ﬂ’j" Dl e ol
L HLIIE L iy VT |
—— S A A N P 2 5Hps | | E}] — - —— _ T | b= I
1 1 8,/ L= 250ke/cm [ | G 2. 93 *MPa | |
) A > | 350 (30*ko/ca?) |
: : R K travel — | I } rJV“\— ————————— . : ATe T}
Forward everse . I
Boom swino cviinder $90X650-635 | | g*“l dIEY " : | I Conter swivel Joint | \
T I i
l I | A AT o N i S |
I : A .14_4 1\1._,:..,. A _,'L/—\ {{_/ \Y-’[ A A |
L. K travel A Ay JI\‘LJ'_/ I— ﬁ——__a _____________ _::——__:L‘_ — -~ T T _T
Arm cylinder #80X#50-700 I : fpimardl | Reverse re Au S'B,, TT il ﬁ\\ IF T !
B XWW IE;] . SMPa - G\ ZG
[ | ! QT”] I ]T (250ke/cm®) I | | i ; I}
[ | 1 | | | \}
o JJI: 4 E'.Am T J 24. 5MPa II ! l T - |
| /1 .5
| 4|~ S ﬂ_*m—z\—tg-—- (zso:;/cu’) i : I : . e |
Swino motor LMF40 L/\__':::‘/\__—_—J— T ” TTlIM_“—_— = [ | EB;‘ESA. ’ 3 !
Capacity:40. 8cc/rev. | L A | | 4DB4E-3C Control pume | ' |
. M8 T ! | | 37PS/21700¢pm. gcg/;ey. } |
i Set pressure: B, Service .8 /min. ———- |
] A :
- 19. 6% *MPa Ay I ol — -1 o R il TITL —_——
% Hﬁ"‘ (200%ke/cnt) : * hg I | _2 Eront Lo ] T | |
LS T 1 g_-:—u—l_-l--- EY I I ETD ’.—IL___.J \__.__t\_T ) I
| S | ; _ ___1i=0.903 | !
- I I
| M | | 2. sies L ein I\{\aj L]
! ™~ GF (210%ke/cm®) ¢- | | A | |
TI_ - | - - - I R P St~ 1 I |
| hPs ! ) ) T 0 e N S, J
L I AGfAAh Py S Trea] OR
___________ S PP e e —— e ———— — nd
_ - - — _ 4'\’ _LJ:M Py — PR
— T | . \ trol val | L. H. travel motor
-spool ¢
| - - ontro’ vave I - . L:l" Travel motor PHx350N-41
[ Swins | B, | Swine ) ! Pump Biade cylinder Capacity:
| | | SBRI4+14+9 #100X#50-140 Lo:30. 9cc/rev.
Blade A ' | ] Capacity:14. 2414. 249cc/rev. Hi:19. 8cc/rev.
I » AL LN | L . H. R.H. b | Theoretical delivery:38438424 /min. Reducation ratio:40.6
%Zbg'::;cm’) Y= (f N | | T rm _____ I _ _ _ _ _
[ ' Breaker arm
) By A N A
| 23.5MPa H—"H : Blade ™~ fN— ! '
(240ke/ca® ' | ) I check vaive
- | Raise Lower . Braker. etc. o ]
Tilt %‘H ol I 27. 9MPs L e~~~ -
. g (285ke/ca) vaive J
ARSI | - e
o ! Bidcarman !
9/c -
— For power tilt blade o¥ _ — -
- - - - - : P SDP01085

10-12
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PC45-1

PPC valve (L. H.) Hydrauric tank

——————— - Al
Arm Swine 0il cooler L -
f Y ANl -~
— -4 o ——f—-F— 2| A e e - < 1| Set pressure:
____________________ A VAN _: 0. 1MPa
ré__é I AR I (1. 05ka/ca’)
r 1 et IR T I —_]
113 T—q - N/
IT },’E € - | | | Py T-spool control valve P b — Crackine | L LA .
=P. _P.HP, - I | < i }}}} E—+: o sr::;uru | ?éaam:r
- . 4MPa mes
| [ | Iyy Hi 20. 63 ‘MPa 1 [ ——— — 4 (4. tke/cn®) | 105K
I || on__h .r[:::t__l\_.__.__;t___n J I I Boom {210"ke/ca®) \l\' '\ I
100mes —_—— ———— A
! I " A LI 1 e i}% g s O Y !
| i oo’ gy gt Gtk o I iz AT 25.5ws || | | R 1. trave’ moler
b o e 1 A r LE (zstl)ku/cn‘) | | | |
'/"'\ /\ I\ I\ 7\ g SP N - .
Iy i\ o B \ At 25. SMPa by ! | R
| | | | Bucket | (260ke/ca) | | I __’1\_/\_. | D‘l
I C———
Boom cylinder #95X$55-5660 ! I | - a i{){.ﬁ_‘_%\___m_b ——d — | |
I N N US| ] B T N———
I_ -I A T = JJHQ_' 2(4~ 5'"’; 1 i | ™ “solenoid valve I8 1A | I
" " " e i T (nalh Lo 251“ en | | | Travel soeed[SOL b PPC lock|SOL a ] [
By A = 25. 5MPa | ! | |
| | " Boom swing L@r‘ (260ke/ca®) : | ] P " T I 1
Bucket cvlinder #80X$50-580 I ! R, H. K | | D ‘ﬁSJ | |
! ! RIGHLIEE @] Hill | ! !
—— S e e ¢ A A A 25. 5MPa - -
i T ‘ It (260ko/cnt) | I : O G 2. 98 'MPa : :
i i A o A | | | 954 (30*k9/ca’) }
R Y. travel | ——p ——— e ———— ——
I | Forward I everse | I
Boom swing cylinder #95X$50-635 | | "lu T *X r‘ I | Il thiiihtd :
| | I [ I — e — £ R w
| A A.J\.f' vu\—‘-:l\_._l\/\ C C
| | A ] N D/ |
o e : :
| | LH travel — A A b\ i\ > |
. N w\_’\—ll\——l‘—.
Atm cylinder #B5X$50-760 | | | F°?ﬁi‘ i""fv? re 25, ENPa ' I r—1—t EG\\ /GF | }
| | QJ tix (26Qk9/cm?) I | [ i ~——— | |
l ! A VT | Y
_Bl {A
1 L o) - ke U | |
e e e A A A‘, o “T‘{‘ m ‘Y‘Q—‘ {250k0/cn) | | | ‘A31/398 0p:4}108d8) | |
Swine moter LMF4O L/_\ e~ MTTY i [ N N L | ol O¥4W1 1030 BuLAg )[ |
wine motor — e — I neine
Capacity:40. 8cc/rev. . [ A I l 4084-28 Control pump { l
MB_ Il ‘15_— | ! 37PS/2450rom. dec/rev. T I
I = Set pressure: | g, Service | | | | 6.2 /min. 1
L 19. 6°s*'MPa | A — o | | L \__9 . -— A LP |
(200%k9/cm")
s | | | Front |
: T %EUI | I ___1i=0.903 |
h S el .
U | 20. 63 'MPa "E‘ﬂ'. ! iR
I | MA 2 o+ @10%ke/cn §-* | : OR
- | D C— | Ep =
| | NI L. H. travel motor
L——————————— - Travel motor
- N - - Catac;_t,yi/
_ . 0:27cc/rev.
| b I — Hi:18cc/rev.
| Swins | ;Hp_ § Biade cylinder Reducation ratio’s5
AtOVD28+28+4GSP2-12 #100X$50-140
I Blade Capacity:20. 9420. 9+12. Icc/rev.
| LA | | Theoretical delivery:50+50+29 /ain.
27. 9MPa Serisl No. 3506 and up
. ""Q_' Serisl No. 3506 and up - - - _ -
(285ke/cn”) s { Breaker arm
O 1 (B
| ~_, [I] | 0il cooler
23. S5MPa H H Blade g
' (240ko/cut) ! t ) r Broker. ete. check valve
Ed et | (21 L e vl
) : . 4MPa
T": i éfl'_x-k g (310ks/ca) vaive J
I LLLU—M | h - - N -
R. H. -H. 20. 6% *MPa
. Pump
: ) G (210%ka/cn’) - AP2D21+21+4GSP2-12
P - For oower tilt blade gl _ _ _ Capacity:20.9+20. 8+12. 1cc/rev.
_ _ _ _ _ P Thearetical delivery:50450+426 /min. SDPO1086
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HYDRAULIC TANK AND FUEL TANK

SectionC — C
Section A — A
20TF01012

1. Hydraulic tank filler cap SPECIFICATIONS
2. Fuel tank filler cap Hydraulic tank
3. Fuel level sensor ® Safety valve set pressure: 1.05 kg/cm?
4. Hydraulic tank drain piug ® Tank capacity: 65 {

. Fuel tank drain plug ® Oil amount: 45 ¢

. Fuel tank strainer Fuel tank

. Hydraulic tank strainer ® Capacity: 50 ¢

. Safety valve

5
6
7
8. Hydraulic tank oil filter
9
0. Spring

10-14
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HYDRAULIC PUMP

PC25-1 (SBR11+11+7)
PC40-7 (SBR14+14+9)

[ S Y

—0OWONONAWN =

Front pump

ORI S S —

10

Center pump

Rear pump

. Front drive gear
. Front cover
. Front body

Center drive gear

. Center body

. Rear drive gear

. Rear body

. Rear cover

. Rear driven gear

. Center driven gear
. Front driven gear

OUTLINE

20TF06012A

There are three pumps installed in a straight line
to the PTO case using the boss (coupling) installed
to the cover at the rear face of the engine flywheel

housing.
Front pump:
swing

For R.H. travel, bucket, boom, boom

Center pump: For L.H. travel, arm, service

Rear pump:

SPECIFICATIONS
PC25-1
® Type:

® Theoretical delivery:

® Rated pressure:
PC40-7
® Type:

® Theoretical delivery:

® Rated pressure:

For swing, blade

SRB11+11+7
11+11+7 cc/rev
210 kg/cm?

SRB14+14+9

14.2+14.2+9 cc/rev
210 kg/cm?
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PC30-7 Serial No. 18001—26422 (A10VD17+17+GSP2-8)
PC45-1 Serial No. 1001—3505 (A10VD28+28+GSP2-12)
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~N
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L
wn
o
~d

20TF01013

16 15 14

Section A — A
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. Pilot port
. Air bleeding port

Gear pump outlet port

. Rear piston pump outlet port
. Piston pump inlet port

Front piston pump outlet port

. Drive shaft

. Pump case

. Front valve plate
. Shift piston

. Pilot piston

Hunger (swash plate)
Spring A

. Spring B

. Rear valve plate

. Adjustment screw B
. Adjustment screw A
. End cover

. Rear cylinder

. Rear piston

. Front piston

. Front cylinder

OUTLINE

Two piston pumps and one gear pump are installed

to the same shaft.

The piston pumps are arranged at the front and

rear of one swash plate, and the angle of both

pumps is the same. Structurally speaking, the

position of the top dead center and bottom dead

center points of the pistons for the front and rear

pumps is opposite, so the suction and delivery is

also opposite.

Pump A: For R.H. travel, bucket, boom, boom
swing

Pump B: For L.H. travel, arm, service

Pump C: For swing, blade

Engine A B|] C
‘V’
Piston pump Sﬁfr:p

SPECIFICATIONS

® Theoretical delivery:
® Rated pressure:

PC30-7

® Type: A10VD17+17+GSP2-8
® Theoretical delivery: 14.8+14.8+8.6 cc/rev

® Rated pressure: 210 kg/cm?

PC45-1

® Type: A10VD28+28+GSP2-12

20.9+20.9+12.1 cc/rev
210 kg/cm?

10-17



PC30 AVANCE R Serial No. 26423 and up (AP2D14+14+GSP2-8)
PC45 AVANCE R  Serial No. 3506 and up (AP2D21+21 +GSP2-12)

Drain port

Front piston pump outlet port
Rear piston pump outlet port
Gear pump outlet port

Piston pump inlet port

Gear pump inlet port

Drain port

Air bleeding port

T@reoRa0w

10-17-1

20TF01090
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1. FUNCTION OF PISTON PUMP

Delivery port

Valve plate

Cylinder block

Piston

Hanger bearing
Hanger (swash plate)
Suction port

]

©,

=)
Noohwd =

Bottom dead center

Top dead center

Suction stroke

Cylinder block (3) is connected to the drive shaft
and rotates.

When this happens, piston (4), which is assembled
to cylinder block (3) moves in a reciprocal motion
following swash plate (6). This creates changes
in the volume of the cylinder, and performs the
suction and delivery action of the pump.

The movement of piston (4) from the bottom dead
center to the top dead center is the suction stroke;
and when the piston moves back from the top dead
center to the bottom dead center, the oil is forcibly
delivered through delivery port (1) of valve plate
(2).

Each of the nine pistons performs one suction and
delivery stroke for each rotation of cylinder block
(3), so the rotation of the drive shaft provides
continuous suction and delivery.

10-18

20TF01015

® The top dead center and bottom dead center

positions of the rear pump and front pump are
opposite, so the suction and delivery strokes are
also opposite.

The volume of the cylinder is governed by swash
plate angle a, so it is possible to change the delivery
amount of the pump by changing the swash plate
angle.

Delivery amount Q (cc/rev) is calculated by the
following formula.

wd?

Q= XSXn

d: Diameter of piston
S: Stroke =tanax D
n: Number of pistons = 9

NAYNCNT7



2. CONTROL FUNCTION

The control of the pump absorption horsepower is
carried out by changing the swash plate angle of the
piston pump using the delivery pressure of the gear

020S07

pump and piston pump.

Horsepower shift control (total horsepower
control)

Piston pump delivery pressures P1 and P2 go
to pilot pistons (3), which have the same area,
and act on swash plate (5).

At the same time, delivery pressure P3 of the
gear pump for the swing and blade goes to
shift piston (2), and acts on swash plate (5).
When there is no pressure P3 from the gear
pump (when the swing and blade are not being
operated), the absorption horsepower of the
piston pumps is the maximum; when P3 is
the maximum (210 kg/cm?), the absorption
horsepower of the piston pumps is the
minimum.

As a result, the total horsepower (absorption
horsepower of gear pump + absorption
horsepower of piston pumps) is controlied.
Piston pump output (P-Q diagram)

—_ = .
Pump delivery amount Q(£/min)
20TFO1018

Gear pump

Shift piston

Pilot piston

Rear valve plate
Hanger (swash plate)
Front valve plate

ohwN =

20TF01016

Ci- A1(P1-P2)

20TF01017

The relationship between the spring force (F)
and the hydraulic control is as shown in the
following formula. )
F= C1+A1(P1+P2) + C3°A3°P3
C1, C3: Constant
A1: Cross-sectional area of pilot piston
A3: Cross-sectional area of shift piston
P1, P2: Delivery pressure of piston pumps
P3: Delivery pressure of gear pump
When P3 =0:

R X (P3=0) F = C1+A1 (P1+P2) and the P-Q graph follows
é Consumption horsepower the X line.

g of gear pump When P3 = MAX. (210 kg/cm?):

> The piston pump output goes down by an
H T amount equal to the force of (C3*A3+P3), and
ﬁ S Y (P3=MAX) becomes the Y line.

Ex In other words, the output of the piston pump
a changes in the range between X and Y

according to the delivery presure of the gear
pump.
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2) Flow control (PC control) 1 2 3
The absolute amount of the piston pump
output (P-Q diagram) changes according to
whether the swing or blade is being operated.
However, the flow is also controlled by the

<+
on
o
~—

delivery pressure of the piston pump itself. 3 T T
e If hydraulic pressures P1 and P2 acting on pilot meley
piston (2) are lower than the installed load of 20TF01019
spring A, swash plate (3) is fixed at the e .
maximum angle. (QMAX) ; ::(Iaftt pu'sst:’:
e |f hydraulic pressures P1 and P2 acting on pilot 3' Han Zr (swash plate)
piston (2) are greater than the installed load 4' s riz A plate
of spring A, the swash plate angle becomes 5' Spring B
smaller, and the swash plate is held at an angle 6' AZ'us?ment sc B
that balances the hydraulic pressure and the 7' Adj‘ rew
force of the spring. . justment screw A
{Piston pump output ... Area A of P-Q curve)
e If the hydraulic pressure acting on the pilot Piston pump output (P-Q diagram)
piston rises further, and the swash plate angle
becomes smaller, the load of spring B, which \ Engine set
was not acting until this point, is added, so \ /ho,sepowe,“ne
a higher hydraulic pressure is needed and the
angle of the curve becomes steeper. Qe A+B
(Piston pump output ... Area A+B of P-Q curve) 33 \
& N
Ira \\
P1+P2 NN
Py S~
0 Qx Qmax
Fiow Q
20TF01020
® The pressure (Py) for 4  Cover
starting the change of the : ’ o Adjustment screw A
angle can be set by turn- R \4 1 =
ing adjustment screw A - / §§ [ c
(7) to change the install- J s ~ £
ed load of spring A (4). | E PPz - 4
e The starting point for the e
flow {Qx) can be set by ‘ ) ’\ g
changing the actuation f—jr T -
position of spring B (5) - Q ighten Loosen 0 T
with adjustment screw B FlowQ
Srstz' P-Q di b . Lock screw
L] e P- iagram can be A Cap nut .
adjusted to the following 3 q . Ad’:’ S\ment screw B
range: Engine horse- _. : 5 g \
power = P-Q diagram - = 13 g l ' \\
| & == \
» €3 Pi+P2
—_ ") Tigh:;L—o:sen
Tighten‘—E;;sen G
b Stee! ball Qx Qmax

10-20
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CONTROL PUMP

oA~ wN =

Case

Drive gear
Driven gear
Plate A
Plate B
Cover

> Discharge
B—
Y
B—1 b SectionB — B
Section A — A
20TF01022
SPECIFICATIONS
® Type: PW1-C-3A
® Theoretical delivery: 3 cc/rev
® Rated pressure: 30 kg/cm?
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7-SPOOL CONTROL VALVE

PC25-1, PC30-7, PC40-7

PAG port T port PA2 port PA1 port

\

o)0)olO)ofojI@)

SSiCEN o —olOEIO- S
A7 port AB port A5 port A4 port A3 port H A2 port A1 port
e G |-
c Uﬂ] ,
~ D
1 T D _
&) Pc port X ! T PR port
N~
& /| @) )
(® : !
O E 2 17
— A A
5| | O . .
¥ Y
Y 4
IR & I AR 1
T port — —
' , D ’-B 1
_é F| |-
- G b=
E H
B7 poart B6 port B5 port B4 port B3 port B2 port B1 port
O = O
B © ® © © ® ® ® B8
— * Foaat
© ® ® ® ® ®
(1
PB6 port PB2 port PB1 port
20TF01024
[ J
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Section A — A
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17
Section E — E Section F — F Section G — G SectionH — H

20TF01025A
1. Check valve spring 7. Spool (L.H. travel) 13. Spool return spring
2. Check valve (ball) 8. Spool (R.H. travel) 14. Spool return spring
3. Check valve spring 9. Spool (Boom swing) 15. Main relief valve
4. Check valve 10. Spool (Bucket) 16. Safety valve
5. Spool (Service) 11. Spool (Boom) 17. Safety-suction valve
6. Spool (Arm) 12. Main relief valve 18. Suction vaive
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PC45-1

| 10-24

PA6 port

A7 port A6 port

PA2 port PA1 port

As port A4 port A3 port A2 port

tn
@

A1 port

o
&)

G

fuimni |
DD
\&/

)
©

A
L)%

B7 port Beéport Bsport

Cc

T2 port  B4port B3 port B2 port

PB6 port

PB2 port PB1 port

F20S07001-1
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1. Main relief valve

2. Check valve

3. Check valve spring
4. Spool (Service)

5. Spool return spring
6. Safety valve

7. Spool (Arm)

F20S07002-1

8. Spool return spring
9. Safety-suction valve
10. Spool (L.H. and R.H. travel)
11. Spool (Boom swing)
12. Suction valve
13. Spool (Bucket)
14. Spool (Boom)
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PB2 port

2-SPOOL CONTROL VALVE

((((((

#Aﬂ'! Illf A
4
hu_.ri_?un-u ) s

0 H 388 -__-I

it

Section D—-D

SectionC — C

B2 port

PA2 port

B1 port

T port
P port

20TF01023

7. Check valve spring
8. Safety-suction valve

5. Spool (Blade)
6. Check valve

Main relief valve
2. Spool return spring
3. Spool return spring

4. Spool (Swing)

1.
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MAIN RELIEF VALVE
PC25-1, PC30-7, PC40-7

1 2 3 4 3 6 1

o
20TF1030
PC45-1
1 2 3 /4 ZS 1
[4
Fanv 7
—==X
30 G, 00000
o
F20S07003

SAFETY VALVE

PC25-1, PC30-7, PC40-7

20SF6020

20TF01027

7.

o>op N

Main valve

Main valve spring
Pilot poppet

Pilot poppet spring
Sleeve

Locknut
Adjustment screw

Set pressure :

NoapwN

2-spool control valve : 21.6 MPa (220 kg/cm?)
7-spool control valve : 20.6 MPa (210 kg/cm?)

Main valve

Main valve spring

. Pilot poppet

Pilot poppet spring

. Sleeve

Locknut

. Adjustment screw

Set pressure :

e e A WNS=

o e I A WN =

2-spool control valve : 20.6 MPa (210 kg/cm?)
7-spool control valve : 20.6 MPa (210 kg/cm?)

. Main valve

. Pilot piston

Main valve spring

. Sleeve

Locknut

Arm cylinder head side
Backet cylinder head side

Valve

Sleeve

Spring

Retainer

Locknut

Arm cylinder head side
Backet cylinder head side
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SUCTION VALVE
PC25-1, PC30-7, PC40-7

O =

1 2 3
’P C45.1 20RF5017

/ 2// ,x\a i

20TF01028
SAFETY-SUCTION VALVE
PC25-1, PC30-7, PC40-7
1\ 2 3 5
BT b
20SF6021
PC45-1
1 2 3 4 5
]/ 4 o I
8 1 6
20TF01029
10-28
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. Valve
. Valve spring
. Sleeve

Swing
Swing cylinder bottom

Main valve
Suction valve
Sleeve

. Locknut

Plug

Suction valve spring

Main valve spring

Pilot piston

Boom cylinder bottom side
Boom cylinder head side
Arm cylinder bottom side
Backet cylinder bottom side
Blade cylinder bottom side
Swing cylinder head side

Main valve

Suction valve

Sleeve

Locknut

Plug

Pilot spring

Pilot poppet

Main valve spring

Boom cylinder bottom side
Boom cylinder head side
Arm cylinder bottom side
Backet cylinder bottom side
Swing cylinder head side






SWING MOTOR

. T Port (To tank)

. MB port (From 2-spool control valve B2 port)
. MA port (From 2-spool control vavle A2 port)
. S port (From tank)

Qo 0oD

10-30

20PFA5013

SPECIFICATIONS

PC25-1, PC30-7

e Type: LMF28-2

e Theoretical delivery : 28.2 cc/rev

« Safety valve set pressure:
17.6 MPa (180 kg/cm?)(PC25)
19.6 MPa (200 kg/cm?){PC30)

PC40-7, PC45-1
o Type: LMF40-2
e Theoretical delivery : 40.8 cc/rev

o Safety valve set pressure:
19.6 MPa (200 kg/cm?)(PC25)
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. Output shaft
. Housing

. Swash plate
. Shoe

. Piston

. Cylinder

K J
b

—

10
O , O
3
O O
12 1
20PFAS5014

7. Valve plate
8. End cap

9. Center spring
10. Safety valve
11. Check valve
12. Check valve spring

10-31



SAFETY VALVE

1.

OUTLINE
The safety valve portion consists of a check valve
and safety valve.

FUNCTION

When the swing is stopped, the output circuit
of the motor is closed by the control valves, but
the motor continues to rotate because of inertia.
For this reason, the pressure at the output side
of the motor becomes abnormality high, and this
will damage the motor. To prevent this, the oil
causing the abnormal hydraulic pressure is
allowed to escape from the outlet port (high-
pressure side) of the motor to port S, thereby
preventing damage to the motor.

Compared with a counterbalance valve, there is
no closed-in pressure generated at the outlet port
side when slowing down the swing speed. This
means that there is no vibration when slowing
down, so the ease of swing control is improved.

OPERATION

1) When starting swing
When the swing control lever is operated to
left swing, the pressurized oil from the pump
passes through the control valves and is
supplied to port MA. Because of this, the
pressure at port MA rises, starting torque is
generated in the motor, and the motor starts
to rotate. The oil from the outlet port of the
motor passes from port MB through the control
valve and returns to the tank.

2) When stopping swing

® When the swing control lever is returned to
neutral, no pressurized oil is supplied from the
pump to port MA.
The return circuit to the tank is closed by the
control valve, so the oil from the outlet port
of the motor increases in pressure at port MB.
Resistance to the rotation of the motor is
created, and the brake starts to act.

® The pressure at port MB rises to the set
pressure of safety valve B, and in this way,
a high brake torque acts on the motor, and
the motor stops.

® When safety valve B is being actuated, the
relief oil from safety valve B and the oil from
port S pass through check valve CA and are
supplied to port MA. This prevents cavitation
from forming at port MA.

10-32

Control valve

Control valve
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P Q0T

o

i

T port (To tank)

F port (From blade control valve)

D port (From R.H. travel control valve)
A port (From L.H. travel control valve)
G port (From blade control valve)

E port (From travel speed acceleration

solenoid valve)

C port (From R.H. travel control valve)
B port (From L.H. travel control valve)

. Cover

. Shaft
Rotor

. Slipper seal

B WN 2

20TFO1030

i. Bport(To L.H. travel motor)

j. A port(To L.H. travel motor)

k. F port( To blade cylinder head side)

I. D port (To R.H. travel motor)

m. C port (To R.H. travel motor)

n. G port (To blade cylinder bottom side)

o. E port (To travel speed acceleration valve)
p. From travel motor drain port
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TRAVEL MOTOR

PC25-1, PC30-7
1 2 3 4 5 B 8 10
g =z
o 55—
16 5 14 13 12 1

. Drain plug

. Cover

. No.2 planetary gear
. Ring gear

No.1 planetary gear
. Housing

. Piston

. Cylinder

. Valve plate

. Brake vaive

. Center spring

. Swash plate

. Output shaft

CONODOTLWN =

[ S N
WN =0

10-34

14.
185.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

No.1 sun gear

No.2 planetary carrier
No.2 sun gear

Plug

Check valve spring
Check valve

Plug

Spool return spring
Counterbalance valve spool
Regulator valve spring
Spool return spring
Plug

20SF6083

SPECIFICATIONS
PC25-1
® Type: PHX300N-29
® Theoretical delivery:
Lo: 32.8 cc/rev
Hi: 21.0 cc/rev
® Reduction ratio: 28.5
PC30-7
® Type: PHX300N-33
® Theoretical delivery:
Lo: 30.9 cc/rev
Hi: 19.8 cc/rev
® Reduction ratio: 33.3
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PC40-7

13

- b

S 0OWONOOHAWN

. Cover
. No.2 planetary gear
. Ring gear

No.1 planetary gear

. Housing

Piston

. Cylinder

. Valve plate

. Brake valve

. Center spring
. Swash plate

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Output shaft

No.1 sun gear

No.2 planetary carrier
No.2 sun gear

Plug

Check valve spring
Check valve
Counterbalance valve
Spool return spring
Plug

SPECIFICATIONS
PC40-7
e Type: PHX350N-41
e Theoretical delivery:
Lo: 30.9 cc/rev
Hi: 19.8 cc/rev
e Reduction ratio: 40.6

10-35



SELECTION OF TRAVEL SPEED

PC25-1, PC30-7, PC40-7

OUTLINE

Port A and port B of valve plate (1) each consist
of three independent ports (A, A1, A2 and B, B1,
B2).

The travel speed is switched by switching the
supply of pressurized oil to each port.

OPERATION

1)

2)

Low speed

When the travel speed acceleration pedal is
released, travel speed acceleration solenoid valve
{3) is demagnetized, and no pressurized oil is
supplied to port Pp.

When this happens, all the pressure oil from the
travel control valve is supplied to ports A, A1,
and A2 {or B, B1, and B2), so the piston becomes
a large capacity motor that acts from the top dead
point to the bottom dead point.

Therefore, the travel speed is set to low speed.

High speed

When the travel speed acceleration pedal is
depressed, travel speed acceleration solenoid
valve (3) is excited, pressurized oil is supplied
to port PP, and regulator valve (2) is switched.
When this happens, the supply of pressure oil
from the travel control valve to ports A1 and A2
(or B1 and B2) is shut off, and oil is supplied
only to port A (port B).

As a result, the piston becomes a small capacity
motor that acts only on a fixed part in the stroke.
Therefore, the travel speed is set to high speed.
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PC45-1

PCONPO L WD

Valve
Spring
Plug

Plug
Spring
Spool
Piston
Shoe
Slide plate

18

10.
11.
12.
13.
14.
15.
16.
17.
18.

10

1 12 13

g

O

~

-~

17

Spindle

Hub
Crankshaft
Spur gear
Hold flange
Shaft
Cylinder block
Timing plate
Rear flange

......

14

20TFO1040A

SPECIFICATIONS
PC45-1
® Type: GMO5VL
® Theoretical delivery:
Lo: 27 cc/rev
Hi: 18 cc/rev
® Reduction ratio: 55
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SELECTION OF TRAVEL SPEED

PCA45-1

OUTLINE
® Thetravel speed is switched by switching the angle

of the swash plate.

OPERATION
1) Low speed

2)

When the travel speed acceleration pedal is
released, travel speed acceleration solenoid valve
(1) is demagnetized, and no pressurized oil is
supplied to port Pi.

When this happens, pilot piston (3) is fixed at
the maximum swash plate angle and the motor
capacity becomes the maximum.

Therefore, the travel speed is set to low speed.

High speed

When the travel speed acceleration pedal is
depressed, travel speed acceleration solenoid
valve (1) is excited, pressurized oil is supplied
to port Pi, and regulator valve (2) is switched.
When this happens, the pressure oil from the
main circuit acts on pilot piston (3), moves pilot
piston (3) to the minimum swash plate angle and
the motor capacity becomes the minimum.
Therefore, the travel speed is set to high speed.
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HYDRAULIC CYLINDER

1. BOOM CYLINDER

* Figs. show PC25-1.

10 1 12

3 4 ) b 1 /9
AR s Zz =
P T &

1. Rod side bushing
2. Piston rod

3. Cylinder head

4. Wear ring

2. ARM CYLINDER

5. Rod packing

6. Cylinder

7. Cushion plunger
8. Piston

F20S07008

9. Piston ring
10. Wear ring
11. Piston nut
12. Bottom side bushing

10 " 12

@
.,

\ﬂ_a,__\

F20S07009
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3. BUCKET CYLINDER

10 11

@

F20S07010
1. Rod side bushing 5. Rod packing 9. Wear ring
2. Piston rod 6. Cylinder 10. Piston nut
3. Cylinder head 7. Piston 11. Bottom side bushing
4. Wear ring 8. Piston ring
4. BOOM SWING CYLINDER
b 1 8 9 10 11
J&/r < 71
) -
L

F20S07011
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5. BLADE CYLINDER

4 ] b 8 9 10 11
M A N A
bt i
| = N
F20S07012

1. Rod side bushing 5. Rod packing 9. Wear ring

2. Piston rod 6. Cylinder 10. Piston nut

3. Cylinder head 7. Piston 11. Bottom side bushing

4. Wear ring 8. Piston ring

SPECIFICATIONS
PC25-1 Unit: mm
Cylinder
Boom Arm Bucket Boom swing Blade

Item
Piston rod outside diameter 45 40 40 45 45
Cylinder inside diameter 80 75 65 85 90
Piston stroke 550 520 490 635 120
Cylinder max. length 1,460 1,345 1,270 1,575 590
Cylinder min. length 910 825 780 940 470
Piston nut width across flat 46 46 46 46 50
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PC30-7 Unit: mm
Cylinder
Boom Arm Bucket Boom swing Blade
Item
Piston rod outside diameter 45 45 40 45 45
Cylinder inside diameter 85 75 70 - 85 90
Piston stroke 550 670 490 635 120
Cylinder max. length 1,460 1,650 1,270 1,575 590
Cylinder min. length 910 980 780 940 470
Piston nut width across flat 46 50 46 46 50
PC40-7 Unit: mm
Cylinder
Boom Arm Bucket Boom swing Blade
Item
Piston rod outside diameter 55 50 45 50 50
Cylinder inside diameter 90 80 75 90 100
Piston stroke 660 700 580 635 140
Cylinder max. length 1,700 1,720 1,480 1,610 632
Cylinder min. length 1,040 1,020 900 975 492
Piston nut width across flat 55 55 50 55 55
PC45-1 Unit: mm
Cylinder
Boom Arm Bucket Boom swing Blade
Item
Piston rod outside diameter 55 50 50 50 50
Cylinder inside diameter 95 85 80 95 100
Piston stroke 660 760 580 635 140
Cylinder max. length 1,700 1,845 1,480 1,610 632
Cylinder min. length 1,040 1,085 900 975 492
Piston nut width across flat 55 55 55 55 55

10-42
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VALVE CONTROL

Bucket dump Boom raise

<N —

PRGN

Boom lower Bucket curl \
5

Blade raise
A R.H. swing Arm curl > 6
’ 1
4 Blade lower Y4 g % .
Arm dump L.H. swing
‘ 3 =

a
AN
R.H. swingXg
S,

2
&"/ 4
Forward
1
L

-H.x

14
12 10
11
20TFO1041-1
1. R.H. work equipment lock lever 8. L.H. work equipment lever
2. R.H. PPC valve 9. L.H.PPC valve
3. R.H. work equipment lever 10. Solenoid valve
4. Blade control lever 11. L.H. work equipment lock lever
5. Control pump 12. L.H. travel control lever
6. 2-spool control valve 13. R.H. travel control lever
7. 7-spool control valve 14. Swing pedal
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PPC VALVE

PC25-1 Serial No. 1001—5678
PC30-7 Serial No. 18001—25054
PC40-7 Serial No. 18001—23296
PC45-1 Serial No. 1001—3014

View 2

20TF01042

P port (From control pump)

T port (To tank)

P2 port (L.H. : Arm dump/R.H. : Boom raise)
P4 port (L.H. : Swing left / R.H. : Bucket dump)
P1 port (L.H. : Arm curl/R.H. : Boom lower)
P3 port (L.H. : Swing right / R.H. : Bucket curl)

oo DD
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—

2__,__-

E i

-
@)
i i
]
Section A — A
3
@)
|
h,
SectionC — C
Spool

Metering spring
Centering spring
Piston

Disc

Ll

O
i
o

C P!
-
-

SectionB — B

(I N

SectionD —D

20TF01043

6. Nut

7. Joint

8. Plate

9. Retainer
10. Body
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PC25-1 Serial No. 5679 and up
PC30-7 Serial No. 25055 and up
PC40-7 Serial No. 23297 and up
PC45-1 Serial No. 3015 and up
B~
O \
o #N
© .2 f ToH |
® Q)
1 I E | E
® ° [
B
a —.{ b
a. P port (From control pump)
b. T port (To tank)
c. P2 port (L.H.: Arm dump /R.H. : Boom raise)
d. P4 port (L.H. : Swing left / R.H. : Bucket dump)
e. P1port(L.H.: Arm curl/R.H. : Boom lower)
f. P3 port (L.H. : Swing right / R.H. : Bucket curl)
10-45-1
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(&F 10
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(®)

Spool

Metering spirng
Centering spring
Piston

Disc

c—-C
G ; /n

- -

6.
7.
8.
9.
0
1

20UF02033

Nut
Joint
Plate
Retainer

. Body
. Filter
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OPERATION

1) At neutral
Ports A and B of the control valve and ports P1
and P2 of the PPC valve are connected to drain
chamber D through fine control hole f in spool
(1). (Fig. 1)

|am

Control valve

20TF01044
(Fig.1)

2) During fine control (neutral — fine control)
When piston (4) starts to be pushed by disc (5),
retainer (9) is pushed; spool (1) is also pushed
by metering spring (2), and moves down.
When this happens, fine control hole f is shut
off from drain chamber D, and at almost the same 5
time, it is connected to pump pressure chamber
Pp, so pilot pressure oil from the charging pump 4
passes through fine control hole f and goes from
port P1 to port A. 9
When the pressure at port P1 becomes higher, 9
spool (1) is pushed back and fine control hole
f is shut off from pump pressure chamber PPp. f
At almost the same time, it is connected to drain P
chamber D to release the pressure at port P1.
When this happens, spool (1) moves up or down 1
so that the force of metering spring (2) is balanced
with the pressure at port P1. The relationship
in the position of spool (1) and body (10) (fine
control hole f is at a point midway between drain
hole D and pump pressure chamber PP) does not
change until retainer (9) contacts spool (1). A M
Therefore, metering spring (2) is compressed
proportionally to the amount of movement of the
control lever, so the pressure at port P1 also rises
in proportion to the travel of the control lever. (Fig.2)
In this way, the control valve spool moves to a
position where the pressure in chamber A (the
same as the pressure at port P1) and the force
of the control valve spool return spring are
balanced. (Fig. 2)

Control valve

20TF01045
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3)

4)

During fine control

(when control lever is returned)

When disc (5) starts to be returned, spool (1) is
pushed up by the force of centering spring (3)
and the pressure at port P1.

When this happens, fine control hole f is
connected to drain chamber D and the pressure
oil at port P1 is released.

If the pressure at port Pt drops too far, spool
(1) is pushed down by metering spring (2), and
fine control hole f is shut off from drain chamber
D. At almost the same time, it is connected to
pump pressure chamber PP, and the pump
pressure is supplied until the pressure at port
P1 recovers to a pressure that corresponds to
the lever position.

When the spool of the control valve returns, oil
in drain chamber D fiows in from fine control
hole f' in the valve on the side that is not working.
The oil passes through port P2 and enters
chamber B to fill the chamber with oil. (Fig. 3)

At full stroke

When disc (5) pushes down piston (4), and
retainer (9) pushes down spool (1), fine control
hole f is shut off from drain chamber D, and is
connected with pump pressure chamber Pp.
Therefore, the pilot pressure oil from the charging
pump passes through fine contro! hole fand flows
to chamber A from port P1, and pushes the
control valve spool.

The oil returning from chamber B passes from
port P2 through fine control hole ' and flows
to drain chamber D. (Fig. 4)

Control valve
20TF01046
(Fig.3)
, _-D
T
i i
f’
. Pp
P P2 '
Control valve B_)
20TFO1047
(Fig.4)
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SOLENOID VALVE

TRAVEL SPEED ACCELERATION AND PPC LOCK

1
8
?\g
yd ‘\ \"]
{ \
\ N T~
SectionB — B
a. A port(To PPC vaive) 1.
b. B port (To travel motor) 2
c. P port (From control pump) 3.
d. T port(To tank) 4
5.
6

10-48

2 5 (]
d
o |
c/
Section A — A
20TF01048
Body 7. Solenoid
. Relief valve 8. Push pin
Locknut 9. Spool
. Adjustment screw 10. Guide
Shim 11. Spring
. Spring
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OPERATION

When solenoid is demagnetized

e When the signal current does not flow from the
PPC lock switch or travel speed acceleration
switch, solenoid (7) is demagnetized.
For this reason, spool (9) is kept pushed up by
spring (11).
As a result, port P is closed, and no pressure oil
flows from the control pump to the actuator.
At the same time, the oil from the actuator flows
from port A to port T and is drained to the tank.

| Actuator

20TFO1049

When solenoid is excited

¢ When the signal current flows to solenoid (7) from
the PPC lock switch or travel speed acceleration
switch, solenoid (7) is excited.
For this reason, spool (9) is pushed down by push
pin (8).
As a result, the pressure oil from the control pump
passes from port P through the inside of spool
(9), flows to port A and then flows to the actuator.
At the same time, port T is closed and the oil does
not flow to the tank. M

Excited

Actuator

20TFO1050
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WORK EQUIPMENT

10-50

1. Bucket

2. Bucket cylinder
3. Arm

4. Arm cylinder
5. Boom

6. Boom swing cylinder
7. Boom swing bracket
8. Blade cylinder
9. Blade

10. Boom cylinder

20TFO1051

NAANCNATT



020S07

HYDRAULIC BREAKER

QLN =

Hydraulic breaker

Nut

Side lod
Cap screw
Valve
Adapter
Gas valve

SDPO1087

Back cap
Cylinder sleeve
Cylinder

Piston

. Front cap
. Chisel

RS

NN
=

I\
4
NN

\12

Z SEP01017

10-50-1
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OPERATION

1.

When piston goes up

The diagram shows the point where piston (1)
hits chisel (3). Reverse chamber A of piston (1)
is interconnected with the tank port through
valve (2).

Pressure oil enters high pressure chamber B of
piston (1) from the tank, so piston (1) goes up
and the gas inside gas cushion chamber Cis
compressed.

When valve goes up

When piston (1) goes up, reverse chamber D of
valve (2) is interconnected with high pressure
chamber B of piston (1), so it becomes high
pressure and valve (2) goes up.

10-50-2
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When piston goes down

When valve (2) goes up, the pressure oil passes
through the inside of valve (2). Reverse cham-
ber A of piston (1) is interconnected with high
pressure chamber B. Piston (1) goes down be-
cause of the difference in the area receiving the
pressure at reverse chamber A end and high
pressure chamber B end. When this happens,
the pressure of the compressed gas increases
the downward speed of piston (1), and piston (1)
strikes chisel (3).

When valve goes down

When piston (1) goes down, reverse chamber
D of valve (2) is interconnected with the drain
port and the pressure goes down. As a result,
the pressure on the area receiving the pressure
at the top becomes greater than the pressure
on the area receiving the pressure at the bot-
tom, so valve (2) goes down.

Tank Pump

2\

,,,,,
Ll

7,

OO

8

SEP01090

Tank Pump

SEPQ108!
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ELECTF“CAL CIRCUIT DIAGRAM PC25-1 Serial No. 1001 - 6470 PC30-7 Serial No. 18001 - 26422
PC40-7 Serial No. 18001 -24521 PC45-1 Serial No. 1001 - 3505

Starting motor (For PC40, 45) Cootant temperature i
- - . sensor Engtine stop motor Wi itch
Starting motor Fusible tink Revolving frame ikl
{For PC25, 30) - N Horn Olwis | 1 S | Radio
- Alternator Starting motor T’\T ground wasnl| OF —
! N . oN %: o —o}--
i NrES | o o ]- o OFF [} %6) T
E ? M T a =] |wasH1 O Y |
78 el : ~ - ri=
Pl —1e ! © < -
. TI3—— ey O -l 8 b !
| ' H H - 0 =% 00 . [17] w
L o _=ZXli23 Engine ground i ¥ ¢ =
L lsoeasdyy T : I ey I i sl & ol 18 - _
S T Z Loo ! Safety relay S[3s0560 S[eeds] S || ¥rse OFF|
s Battery 2 S T -1 -5 - oN |
X i N70Z - a z 53338 z 6839 2w Sl l ' "
© o9 E ' |
3w o o - J
) i ‘J >4 3 %P' Room lamp
@ O ' olojo (o] [o/ 3 CN_M22
[ ' ? Speaker
Electrical 111 en ' x Q.5LR CN-M23
intake air ps
heater @ l? ‘Iz 123 0.5Y
T B 2 CN-M24
Additi ‘a ICN-M 16 Revolving o ;z B . 1 :
itional lamp: R . frame-ground O | uzzer Wind: h
T veow o) I i indow washer
' Solo|d ﬁ
, o8sL [5
, o 0858 |,
. ' ] Cabin
Working lamp S H round CN-M25
15V60W ", 9 (KES2) !
s - -
é\l'g/___ﬂ ;o) CN'M|7! Wiper motor
— 2o (KES4)—-———— - —— CN-M26(KES4)
Fuel level CN-PS ] © ~ i & OLWLo [4 == 40] /\
sensor _ 2 Bjo | ' P &2 3 L o) :
SO Ak © 0 ' T 0. 85w |
2l o] lo [} 104
- 20- X *30 2 ozl 2| || 2 ' Ry
IcN-Pa P s R 3 CGEE ~ 3
Engine oil pressure Sm 358606 é S 7 g 3 5 LX) g 7 S
~ 4
sensor To /112345 oyt W 4 -4 2 - - o < o ! For cab wiring
Engine oil level sensor ' Q o 9 Q L = 0060060
F ol [CN-P6 | ol o 3¢ Ll 23ase )
,,I,, g il &5 I >Daop-b-> o s Q% 5 $2008
- - Jd dd o | olo 55 E
Starting switch SwWllSw { o I g !
ﬁm ON [HEAT[OFF] | |
OO0 O O [ep+¥ 0.85WR|1I SA 10 85WR
O 1 O 1 | BRP2.856  L2sw [2]OA 125w
o1 oT1Td o2k 2LR |3 .,20A | 2R
20, R
[e) { c |o-+2-85GR_ 2R 4 2
f o) R1l+-38R 0.856 |5,5A 10856 _1
o R2 L .
Fuse box ¥ 2 _
1 - o
{CN-PIAMPI6) | =
{Power source (+12v)] | o]
[Power source (+12V)] 2 O CN-D' l ‘ ' — = — - ——
T oo o] 28 O5GR Q.5GR |, ol Travel speed accelera-
[ GND X gor 058 I, \ o tion solenoid valve
__ | Start signal > Of o)
@ tant temperatur
E Foctigvel QSY /‘r I M '
. — 0 5
& [Engine oil pressure | 9 Of-== PPC lock
z } ] ASWR c
é fg;;gu"::?«tﬁl A7 solenoid valve
= o
Preneat 351056 3BR cN-R2([x6) - | /r ! PV\
' Buzzer 501 v,
kﬁﬁ .- gg_o H - I |
o 304 Stop motor -
i CN-SG(KES4) o1 - 201y | relay
1 [ - ' .8 Fuse box connecting table
R
lamp ﬁ& & H (] Circuit | 8¢ | capacity System
itch - ! ) No
switc { N - CN-M30(M2) | 5 5 B 1 SA | Stop motor
| N-S7(KES4) CN-M2 (CN3) e e [OTO 20a[O] 2 | ron | Foc ik solen
| 1.2 25LR I r—@—- ‘L:J'ep switch connecting H%a|ter switch connecting Lock Q 1st Q v ‘ h:at -
3 table onitor, er, wiper,
o ) S L ~TeeE @ e Tmpes e |2 o R
3 1 YIS P A=4 switch acceleration Working lamp, buzzer, trave|
OFF {O OFF |O pedal switch 4 20A | speed acceleration solenoid
- - J 4 Lo valve, additional lamp
) ) ) 2 . Hi BR 5 S5A | Stop motor relay

F20S07013
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PC25-1 Serial No. 6471 and up

PC40-7 Serial No. 24522 and up

Startin_a motor

PC30-7 Serial No. 26423 and up
PC45-1 Serial No. 3506 and up

020S07

_ Cooclant temperature EnTine stop Revolvine frame " Wiper switch Radio
i i solenaid orn -
Starting motor - - Fusible tink sround Safety relay ASTE 8_5 g__(L) S 0 == of—
Alternator T\T . oN oto o )
g . S 3 T OFF ofo
t IZ‘/I\Z | 3 WASHI [ OO [eza)
€5 g ! J zle - AN nlr B J
i uzzer
© o o Engine ground S
z = I Room lamp
; ! © ol es ) TTe ! o
_ T1 ; = | D s @\v
2 Battery é b= — ) © = o EE
Iz N702 | O clz ? z 9000 z 000 czq
- X = el
5 _ s 3 58 | 118 5 2
9 P © 085w © ©
= _ Speaker
Electrical T10 2. 5LR GN-M23
intake air 0.5Y
heater —
CN-M16 Lo CN-M24
Additiona:s‘l,gg; o Ti2 _Window washer
o GND s q
\ > _0.85% e85 [,
3 as
| CN-M15 L 0058 1o,
Working lamp S48 ] Cabin CN-M25
15VE0W o—28 9round B _
Ti6 _
b CN-M17 CN-M28]
CN-P5 | ol oy [ X
Fuel level - 8510 (3 :E" z
sensor asvs _ ! v \{ YT \3 7%7'
|
System CN-P4 2 ; . %j —
T ol i |
zgﬁ 3 : g %o _55, i .%-, L( ~ gg gg ) \ Wiper motor
o ] Pl = 9 1= - I
) . . i U“h_‘igﬁ‘;%? S ‘j_?_?,i 551 S R B | = égf”'” For cab wiring
=
goooogg? goeoeo © Gl
o e e =
Starting switch ! t | oW
START| ON |HEAT| OFF fo~o .
Olo]olo][B P 108 || g5y t__ CN-S1 Horn switch
8 8 (ID ‘&:Rc 21 |3,20A (218 : " M
[e) | c l@—,—q—ﬁ“——— 2R |4 20A | 2g — | h
or [e) :; b——ﬂk———————_ 3G 15,300 | awg CN-S2
Fuse box = Travel soeed accelera-
51 - CN-V4 | tion selennid valve
CN-P: = o - -
T T PPC lock
(T m— CN-R5| M2 i |
+ o298 0. 858 solenoid valve
s o T ,
7 o] 058 85 L7l 3 Timer -
8o - 0311
1 0.5Y CN-V2
9 of
1 0. SWR |
S — _ i
}gg 0.56 CN-R2 -
149 - 430 10 Fuse box connecting table
150t
Monitor Panel 1ol 3R ﬁ - m 29 Stop relay Circuit {wr] Canacity System (Max. load A)
g
— CN-56 o 3 iy CN-R3 ! !
>3 g.—l_i—” =~ CN-R4 2| 10A {PPC lock solenoid valve safty relay
| 2RW L. ] - X
29 ]CN—M}}O ACC | 3| 20A [Monitor. heater. wiver. radio
1 9 - _ - l:—~ — Workina lamo, buzzer. travel speed
I CN-S7 Power source 4 20A accglgration solenoid vatve
§ LY A Heater for service PPC iock Travel seeed BR |5 30A ;?:elr“g:::lrell:':penoine stae solenoid
3 o] L25LR switch acceleration .
I;° pedal switch SDPO1092
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ONE-TOUCH DECELERATION CIRCUIT

[t

Monitor panel

Relay Rel 0000000000080000)
elay
1234567891011121314156
? o) I ?ﬁ Y ©00000000Q0000)
366 & \o; -] K] i
|
\/ [\)
CN-RIO |y 23 46 |2 123 56 |2
o 9 Q9
o] 4 53 % o Eml.d | o of CN-RI
oy | o o OO\ o of o
Decelerator
switch CN-SI0 2LR 2LR CN-M30
2L
2L
—& e - " !\ Power source
B 2B 28 28 [, / for solenoid
NCNO_ ) CN-st
E-
o =t
2 123
o CN-EIO CN-Ell
Motor circuit A P2 m
A Q0
B m||| (=) —
Pl 1 j”
&
It
¢ - -®-

ow,
< N Py - 2
& A
Retract Lr‘\/’l‘__: Extend
P2

ADDITIONAL ATTACHMENT CIRCUIT

Selector
switch Lim

=

it switch

T

]

Power source

Decelerator motor

20TFO1085

| ~ I Confluence
solenoid

for solenoid
CN_M30 [ 3] [<3K¢) [<3Ke)
- _______J__PN_L_J_/\__L___L/\,_L_________
[ Te2 CN-S10] 2 12 IcN-S11 12 [oN-V10 ]
! |
CN-D3
0. 85L 0. 85RL 0. 85R N
?0.858 ) } of '
| 2/ |

-
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MONITOR SYSTEM

Buzzer

Buzzer signal

Sensor signal

Switch signal

Sensor

Power source

Working lamp,

heater

Battery

® The machine monitor system is a system that uses

sensors installed at various parts of the machine

to observe the condition of the machine. It then

processes this information swiftly and displays it

on a panel to inform the operator of the condition

of the machine.

The panel display can be broadly divided into the

foilowing:

1. The monitor portion that issues a warning when
any abnormality is found in the machine.

2. The gauge portion that always displays the
conditions of the machine (coolant temperature
and fuel level).

20TFO1052

® Aswitch for electrical attachments is also installed
inside the monitor panel.
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1. MONITOR PANEL

PC25-1 Serial No. 1001—6470 PC25-1 Serial No. 6471 and up
PC30-7 Serial No. 18001—26422 PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 18001—24521 PC40-7 Serial No. 24522 and up
PC45-1 Serial No. 1001—3505 PC45-1 Serial No. 3506 and up

20TF01092
Outline ' Input and output signal
e« The monitor panel has a monitor display cN-Pq
function and switches for electrical com- n
. put/ . Input/
ponents. No. Signal out put No. Signal out put
It has a built-in CPU (Central Processing Unit) 1 f&";sg source — | 9 | Engine oil pressure| input
which processes the data and outputs the Power source
. 2 - 1 .
display. (+12V) 0 | Charge level input
A liquid crystal display is used for the gauge 3 | GND — | 11| Engine oil level* | input
display. 4 | GND — 12 — —
Lamps are used for the monitor display. 5 | Startsignal input | 13 | Preheat input
6 Coolant inout | 14
temperature inpu — -
7 | Fuel level input | 15 | Buzzer output
8 — — 16 | Lump input
CN-S6 CN-S7
. Input/ - Input/
No. Signal out put No. Signal out put
2 | Head lamp output| 2 | Heater Hi output
3 | Monitor panel output| 3 | Heater Lo output
Power source
4 (+12V) — 4 | GND —

(*) For minor-changed models, GND is applicable

10-54
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PC25-1
PC30-7
PC40-7
PC45-1

Serial No. 1001—6470
Serial No. 18001—26422
Serial No. 18001—24521
Serial No. 1001—3505

Service meter

Coolant temperature gauge

Fuel level gauge

Lamp switch

Heater switch (for cab)

Preheat pilot lamp

Engine oil level caution lamp
Charge caution lamp

Engine oil pressure caution lamp

COoNOGOA~WN =

20PFA5021

clg'zzgrr»\l/ Symbol | Display item Display range Display method
When the starting switch is turned ON with
. . the engine stopped, the display is as follows:
CHECK _@_ Engine oil level | Below low level Normal: OFF
Abnormal: ON, buzzer sounds
Engine oil 5 When the starting switch is turned ON with
“@" pressure Below 0.05 MPa (0.5 kg/em?) | 0 engine running, the display is as follows:
CAUTION . Normal: OFF
9 | Charge level When there is defective Abnormal: ON, buzzer sounds
charging
C H One lamp lights up to show the temperature
= 3\ D [When the lamp at the highest level lights up,
Coolant the segment flashes and the buzzer sounds]
% temperature
AV
55 67 80 97 I%PLEE;CZZ
GAUGE
; One lamp lights up to show the temperature
\\\\\\‘ [When the lamp at the lowest level lights up,
i\} Fuel level the segment flashes]
=Xt ?
20PFA5023
When the starting switch is at HEAT, lamp is
PILOT "B | Preheating When preheating ON (18 sec), and after this it goes OFF to

indicate completion of preheating.
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PC25-1 Serial No. 6471 and up
PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 24522 and up
PC45-1 Serial No. 3506 and up

1

3 4

Service meter

Fuel level gauge
Lamp switch

Heater switch (for cab)
Preheat pilot lamp
DECEL (OP)

Charge caution lamp

©WONOOAWN =

lamp

Coolant temperature gauge

Engine oil pressure caution

20TF01093
Display . . - :
category Symbol | Display item Display range Display method
CHECK @
D Engine oil Below When the starting switch is turned ON
pressure 0.05 MPa (0.5 kg/cm?) with the engine running, the display is as
CAUTION follows:
When there is defective Normal: OFF
= Charge level charging Abnormal: ON, buzzer sounds
C H One lamp lights up to show the temper-
= = ature.
@ﬂ Coolant \Xm [When the lamp at the highest level
lights up, the segment flashes and the
temperature buzzer sounds]
VRN A B N Y
55 67 80 97 102 105C
20PFA5022
GAUGE -
One lamp lights up to show the temper-
\\ 7y ature. '
\ \ [When the lamp at the lowest level lights
bﬂb Fuel level up, the segment flashes]
E F
20PFA5023
When the starting switch is at HEAT,
PILOT Preheatin When preheatin lamp is ON (18 sec), and after this it goes
no 9 OFF to indicate completion of preheating.
10-55-1
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2. SENSOR

e The signals from the sensors are input directly
to the monitor panel.
One of the contact points of the sensors with
contacts is always connected to the chassis GND.

Classification .
of indication Type of sensor Sensing type Normal Abnormal

Engine oil pressure Contact type OFF (open) ON (Closed)

CAUTION :
Engine oil level Contact type ON (close) OFF (open)
Coolant temperature Resistance type - -

GAUGE
Fuel level Resistance type - -

1) ENGINE OIL PRESSURE SENSOR

1 2 3 4 5 b 1. Plug
2. Contact ring
3. Contact
4. Diaphragm
5. Spring
6. Terminal
| o
i =
Composition of circuit
| J
202F05175
2) ENGINE OIL LEVEL SENSOR
PC25-1 Serial No. 1001—6470
PC30-7 Serial No. 18001—26422
PC40-7 Serial No. 18001—24521
PC45-1 Serial No. 1001—3505
1. Bracket
2. Switch
3. Float
3
FLOAT movable range
ﬁ
OFF

Composition of circuit
20TF01057-1

10-56
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3) COOLANT TEMPERATURE SENSOR

B o BEBcoo—

L

Composition of circuit

4) FUEL LEVEL SENSOR

Composition of circuit

202F05176-1

1. Connector
2. Plug
3. Thermister

Float

Connector

Cover

Variable resistance

pPOb =

20TF01058

10-57






20



20 TESTING, ADJUSTING AND TROUBLESHOOTING
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MEASUTING COMPIESSION PIESSUIE .....vnveurenrenterteutateeteateetertestestestensestestestenteseestaseeutaseabesteebenbesbens et ensestentessenteneestebeesessessensensens 20-23
Adjusting fUEl INJECTION TIMINEZ ....veeiuieiiieiieeieesteeeee ettt et et e sbe et eteeetteesseeesbeesbeessseesseessseenseessseenseesseseseesssesnseensseessesnsss 20-24
MeEASUIING ENEZINE O] PIESSUIE. ... ...eeitiiretieiesiieteetteteeteeteestestesetessesstesseeseesesssesseassenseansesseassesssensesnsensesssesseensesseensenssessenns 20-24-1
AdJUSHING TUCL CONLIOL LEVET.......eviiiiiiieieetieie ettt ettt et e bt e st e s aeeseeeseesseseeaesseesseeseensesseansesseansesnsesseansesnsensennses 20-25
Testing and adjusting hydraulic pressure in work equipment, swing, travel CITCUIt........c.cevvvercieiieerieeiiee et 20-26
TeStiNg CONLIOL CITCUIL PIESSULE ......vievieuiieeierieeeieieeteteeteeteeseestessteseesseseeseessesssesseessanseassenseaneessesnsessssnsenseensesseessesssnnsennsensenns 20-29
Measuring output pressure 0f PPC VAIVE ........ccooiiiiiriiiiiiciecce ettt sttt st naene 20-30
AQJUSTING PPC VAIVE ..ottt ettt et e et e et e st e et esteeasteesbeesbeenseeesseeasbeensaesseansaesseeenseesssaenseessaenseenssas 20-31
Measuring solenoid valve OULIEt POTT PIESSUIE.......c.coutriruirirtirtentiteteit ettt ettt ettt sttt ettt e e s bt ebesbesaesbesbenbesenbeanenaens 20-32
Adjusting blade CONLIOL IEVET ......coueiiiiiiiiiiieretect ettt sttt ettt et et eb e bt ebesb e ebe s b e ae b ennenaene 20-33
Measuring internal 16aKage Of CYINAET .......ccviiiiiiiieciieie ettt e st e e te e tae s et e enbeeeseeebeesssaenseessaenseenseas 20-34
Bleeding air from Ry draulic CITCUIT ......cc.eviiiiiiiiiitetieter ettt ettt sttt et sttt s bt ebesb et b et beanenaens 20-35
Releasing remaining pressure from hydratlic CITCUIL ..........ooeruiriiriiriitiriii ettt st 20-37
Testing hydraulic DIEaKeTr GAS PIESSUIE ......cccueereerieeriiertreerteeeteesttesteeseestaeesseessseesseessseessessssessseessseenseessesssseessseesseesssesssesssses 20-38
TTOUDIESIOOTING ....veeieiieiieiieeieee ettt ettt ettt et e et e e e esa e seesee s eeseesseessenseansenseeneeseeneesseasseensessesnsesseensenseensensenns 20-39

% The following precautions are necessary when using the standard value tables for testing and adjusting or for trouble-
shooting.

[

The values in the tables are for new machines and are obtained from reference to values when the machine is shipped from
the factory. These values should be used only as a target guide for judging the progress of wear or when repairing the ma-
chine.

»

The standard values for judging failures are based on the results of various tests when shipping the machine from the fac-
tory. These values should be used as reference together with the repair condition and operating record of the machine to
make judgement on failures.

(%)

These standard values do not form a basis for judging claims.

WARNING! Before performing inspection, adjustment or faultfinding, park the machine on level ground and
check the safety pin and chock.

WARNING! When performing joint work, make appropriate signals and allow only authorized personnel near
the machine.

WARNING! When checking the water level, allow the engine to cool down before removing the radiator cap to
prevent the risk of being scalded by hot water which may spurt out if engine is hot.

WARNING! Take great care to avoid getting caught in rotating parts such as the fan, etc.

> > > P
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TABLE OF JUDGEMENT STANDARD VALUE

- FOR ENGINE

Machine model PC25-1
Serial No. 1001 - 6470 6471 and up
Engine 3D84-2D 3D84E-3B
- . Standard Permissible | Standard Permissible
Item Measurement conditions | Unit value value value value
High idling rpm 2,900+50 — 2,875+50 —
. c e +50
Engine speed Low idling rpm 950 ¢ — 1,050+50 —
Rated speed rpm 2,700 — 2,700 —_
. Bosch
At sudden acceleration index 4.0 6.0 20 4.0
Exhaust gas color Bosch
At high idling index 15 2.5 1.0 2.0
Valve clearance Intake valve mm 0.20 — 0.20 —
(normal tempera-
ture) | Exhaust valve mm 0.20 — 0.20 —
Compression Qil temperature: MPa 2.9 2.5 29 25
* 2
pressure 40 - 60°C (kg/cm?) (30) (26) (30) (26)
(SAE 30 oil) (Engine speed) | (rpm) (250) (250) (250) (250)
(Coolant temperature:
Blowby pressure_ Operating range) |mmH20 . . . _
(SAE oil) | At high idling
(Coolant temperature:
Operating range)
At high idling (SAE30) MPa 0.3-0.35 Min. 0.2 0.3-0.35 Min. 0.2
{kg/cm?)| (3.0 - 3.5) (Min. 2.0} (3.0 - 3.5) {Min. 2.0)
Oil pressure Atlow idling (SAE30) | MPa | Min.0.15 | Min.0.1 | Min.0.16 | Min.0.1
(kg/cm?)| (Min. 1.5) (Min. 1.0) (Min. 1.5) (Min. 1.0)
At low idling (SAE10W) MPa Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1
(kg/cm?)| (Min. 1.5) (Min. 1.0) {Min. 1.5) (Min. 1.0)
Oil temperature V.Vh?le speed range °C Max. 120 Max. 120 Max. 120 Max. 120
{inside oil pan)
F.ue.l injection B.T.D.C. ° 14+1 —_ 14+1 —
timing
Belt tensi Deflection when
( ‘7 ! e”f"’)" pressed with finger mm 10-15 — 10-15 —
alternator force of approx. 6 kg

20-2
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PC30-7 PC40-7
18001 - 26422 26423 and up 18001 - 24521 24522 and up
3D84-2E 3D84E-3A 4D84-2A 4D84E-3C
Standard Permissible Standard Permissible | Standard | Permissible Standard Permissible
value value value value value value value value
2,650+50 — 2,675+50 — 2,850+50 — 2,850+50 —
+50 +50
950 o — 1,050450 — 950 ¢ — 1,050+50 —
2,550 — 2,500 — 2,700 — 2,700 —
4.0 6.0 2.0 4.0 4.0 6.0 2.0 4.0
15 25 1.0 2.0 1.5 25 1.0 2.0
0.20 — 0.20 —_— 0.20 —_ 0.20 —
0.20 — 0.20 — 0.20 — 0.20 —_
29 25 29 25 29 25 29 25
(30) (26) (30) (26) (30) (26) (30) (26)
(250) {250) (250) (250) (250) (250) (250) (250)
0.3-0.35 Min. 0.2 0.3-0.35 Min. 0.2 0.3-0.35 Min. 0.2 0.3-0.35 Min. 0.2
(3.0 -3.5) (Min. 2.0) (3.0-3.5) (Min. 2.0) (3.0-3.5) (Min. 2.0) (3.0 - 3.5) (Min. 2.0)
Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1
(Min. 1.5) {Min. 1.0) (Min. 1.5) ({Min. 1.0) (Min. 1.5) (Min. 1.0) (Min. 1.5) (Min. 1.0)
Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1
(Min. 1.5) (Min. 1.0) {Min. 1.5) (Min. 1.0) (Min. 1.5) (Min. 1.0) (Min. 1.5) (Min. 1.0)
Max. 120 Max. 120 Max. 120 Max. 120 Max. 120 Max. 120 Max. 120 Max. 120
1441 — 1441 —_ 1411 — 14+1 —
10-15 — 10-15 — 10-15 — 10-15 —
20-3
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Machine model PC45-1
Serial No. 1001 - 3505 3506 and up
Engine 4D84-2B 4D84E-3B
- . Standard | Permissible | Standard Permissible
ftem Measurement conditions | Unit value value value value
High idling rpm 2,550+50 — 2,550+50 —
. - +50
Engine speed Low idling rpm 950 o — 1,050+50 —
Rated speed rpm 2,450 — 2,450 —
i Bosch
At sudden acceleration index 4.0 6.0 2.0 4.0
Exhaust gas color Bosch
At high idling index 15 25 1.0 2.0
Valve clearance Intake valve mm 0.20 — 0.20 —
(normal tempera-
ture) | Exhaust valve mm 0.20 —_ 0.20 —
Compression Oil temperature: MPa 2.9 25 2.9 2.5
* 2
pressure 40 - 60°C (kg/cm?) (30) (26) (30) (26)
(SAE 30 oil (Engine speed) | (rpm) | (250) (250) (250) (250)
(Coolant temperature:
Blowby pressure. Operating range) |mmH20 - _ _ _
(SAE oil) | At high idling
(Coolant temperature:
Operating range)
o MPa 0.3-0.35 Min. 0.2 0.3-0.35 Min. 0.2
At high idling (SAE30)  [(kg/cm?)[ (3.0-3.5) | (Min.2.0) | (3.0-3.5) | (Min.2.0)
Oil pressure . . . .
. MPa Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1
Atlow idling (SAE30)  |(kg/cm?)| (Min.1.5) | (Min.1.0) | (Min.1.5) | (Min.1.0)
- MPa Min. 0.15 Min. 0.1 Min. 0.15 Min. 0.1
Atlow idling (SAE1OW) 1, ez (Min. 15) | (Min. 1.00 | (Min. 1.5) | (Min. 1.0
Oil temperature Whgle speed range °C Max. 120 Max. 120 Max. 120 Max. 120
(inside oil pan)
Fuelinjection | g rp.c. ; 1451 — 1421 -
timing
Belt tension Deflection when
eittensio pressed with finger mm 10-15 — 10-15 —
(alternator)
force of approx. 6 kg

20-3-1
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e FOR CHASSIS

Machine model PC25-1
Classi-!
fica- Item Measurement conditions Unit Standard value Permissible value
tion
. « Hydraulic oil temperature: 45 — 55°C . .
§ At 1-pump relief - Engine oil pressure: Min. 2,750 Min. 2,750
o Within operating range
® - Coolant temperature: rpm
g 'Within operati‘ng range
ch At 2-pump relief * 1-pump rel!ef: Bucket relief Min. 2,200 Min. 2,200
» 2-pump retief: Arm + bucket relief
b Q
Boom controi valve ¢ 2 a 2 b
a b
Arm control valve 1
O 0|0 l
Bucket control valve 41 6 6 41 6 6
_r_ﬁ___J_
Swing control valve
i) 202F2302
J4
% Boom swing control valve mm
2
* ¢
Blade control valve a b
L.H. travel control valve 20 6 6 20 6 6
ER BN
R.H. travel control valve Neutral 204F173
Service valve
Boom control lever « Center of N — Raise, Lower 100%10 10010
lever knob
* Read max.
Arm control lever value to N — In,Out 100110 100%10
end of
travel
Bucket control lever « Engine N — Curl, Dump 10010 10010
stopped
Swing control lever N — L.H., R.H.swing 10010 100*10
©
@
1 . N — L.H, R.H.
o Boom swing control pedal boom swing 1512 152
3 mm
° Blade control lever N — Raise, Lower 5015 5015
-]
5
S} N — Forward, Reverse
Travel control lever travel 9019 9019
(L.H, RH.)
Fuel control lever Idling < Full 200+20 200120
Boom <« Bucket Max. 5 Max. 5
Amount of play in
control lever
Arm < Swing Max.5, Max.5 .-
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PC30-7

PC40-7

PC45-1

Standard value

Permissible value

Standard value

Permissible value

Standard value

Permissible value

Min. 2,500 Min. 2,500 Min. 2,750 Min. 2,750 Min. 2,400 Min. 2,400
Min. 2,400 Min. 2,400 Min. 2,200 Min. 2,200 Min. 2,300 Min. 2,300
Q a b Q a b Q a b Q a b Y a b |4 a b
41 6 6 41 6 6 41 6 6 41 6 6 61 7 7 61 7 7
20 6 6 20 6 6 20 6 6 20 6 6 185 6 6 185 6 6
100%10 100%10 100%10 100*10 100%10 100%10
100£10 100£10 100%10 100£10 10010 10010
100%10 10010 100110 100£10 10010 10010
100£10 10010 100%10 100+10 10010 100110
1512 1542 15482 1542 15+2 1582
5015 5015 5015 5015 5015 5015
9019 9019 9019 9019 9019 9019
190+20 190120 20020 200320 19020 19020
Max. 5 Max. 5 Max. 5 Max. 5 Max. 5 Max. 5
Max. 5 Max. 5 Max. 5 Max. 5 Max. 5 Max. 5



Machine model PC25-1
Classi-|
fica- Item Measurement conditions Unit Standard value Permissible value
tion
Boom control lever + Engine at high idling 1.6X0.5 1.630.5
+ Oil temperature: 45 — 55°C
+ Fit push-pull scale to center of control
lever knob to measure
Arm control lever + Measure max. value to end of travel 1.4%05 1.410.5
Bucket control lever 1.4%0.5 1.410.5
8
8
2 Swing control lever 1.610.5 1.630.5
8
g
° Boom swing control pedal kg 8.012.0 8.02.0
@
>
2
° Blade control lever 3.0105 3.010.5
€
<}
[&]
Travel control lever 2.0%05 2.0105
Idler — Fulil 3.0%15 3.0%15
Fuel
control
lever
v Full - Idler 25515 25415
Boom » Qil temperature: 45 — 55°C 210*'(1)0 210+(")0
* Relief pressure with engine at high idling
(Relieve only circuit to be measured)
Arm + At outlet of pump 210110 210*10
0 0
K +10 +10
Bucket 210 0 210 0
. +15 +15
Swing 180 0 180 0
Boom swing 21 0+(1)0 21 0+(1JO
= +10 10
3 +
§ Blade 210 0 210 0
g- kg/cm?
=2 | Travel 210%10 21010
® 0 0
°
z
Control 30*3 30*3
« Oil temperature: 45 — 55°C
» Difference oil relief pressure between at
engine high idling and at engine a half
speed. (Measure pressure when one pump
circuit oil is relieved.)
Lowered hydraulic
pressure - -

AnA~nA=
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PC30-7

PC40-7 PCA5-1
Standard value Permissible value Standard value Permissible value Standard value Permissible value
16%0.5 16505 16405 16205 1,605 16405
14105 1.4%05 14105 14105 1.4%05 1.4%05
14205 1.4%05 14105 14%05 1.4%05 14105
16%05 16405 16105 16105 1.6%0.5 16%0.5
8.0%2.0 8.042.0 8.0£2.0 8.0£2.0 8.0£2.0 8.0%2.0
30405 3005 3.0105 3.0405 3.0%05 3.0%05
2.0%05 2.0405 20205 2,005 2,005 20405
30415 30415 3015 3.0t15 3.0t15 30415
25415 25415 25415 25515 25415 25415
210"10 210*20 210" 20 210*30 220710 22010
210" 30 210%3° 210*]° 210%)° 22010 220*10
210*20 210*}° 210*3° 210*30 220410 220110
200*]° 200*)° 200*1° 200*1° 200" 1° 200*2°
210*20 210"30 210*2° 210*3° 220110 220110
210*1° 210*3° 210*}0 210*]° 210*]° 210"20
210730 21030 21010 210%3° 220" 10 220*10
30 303 303 302 30 30"
20-7



Machine model

PC25-1

Classi
fica- Item
tion

Measurement conditions

Unit

Standard value

Permissible value

Swing brake angie

Working equipment Max. reach
posture

No load

* Engine at high idling 20RF5104
« Hydraulic oil temperature: 45 — 56°C
 Stop after swinging one turn and
measure distance that swing circle
moves
» { ): Distance of movement on outside
circumference of swing circle

Deg.

(mm)

Max. 40
(Max. 223)

50
(280)

Time taken to start swing

Work equipment Max. reach
posture

90°

No load

29

20RF5104

» Engine at high idling

» Hydraulic oil temperature: 180°
45 — 55°C

» Time taken from starting position
to swing 90° and 180° b
( ): When bucket rated load

sec.

Swing

Time taken to swing

Work equipment Max. reach

20RF5104

» Engine at high idling

* Hydraulic oil temperature: 45 — 556°C

* Swing one turn, and measure time taken
to swing next 5 turns

sec.

30.011.5

33.0

Hydraulic drift of swing

* Work equipment posture: Max, reach,
bucket at rated load or filled with sand
or soil

20UF01271

* Engine stopped

* Hydraulic oil temperature: 45 — 55°C

* Set machine on 15° slope, and set upper
structure facing 45° uphill.

+ Make match marks on swing circle outer
race and track frame.

* Measure distance that match marks move
apart after 15 minutes.

(Deg.)

» Rated load: 145 kg

Max. 500
(Max. 90)

Max. 500
(Max. 90)

20-8
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PC30-7

PC40-7

PC45-1

Standard value

Permissible value

Standard value

Permissible value

Standard value

Permissible value

Max. 40

50

Max. 40 50 Max. 40 50
(Max. 223) (280) (Max. 237) (296) (Max. 262) (327)
2.410.3 3.0 2.240.3 238 2.410.3 3.0
27.2115 30.2 315115 345 30.0%1.5 33.0
» Rated load: 180 kg » Rated load: 230 kg * Rated load: 250 kg
Max. 500 Max. 500 Max. 5630 Max. 530 Max. 590 Max. 590
(Max. 90} (Max. 90) (Max. 90) (Max. 90) (Max. 90) (Max. 90)




Classi-|

Machine model

PC25-1

fica-

ltem

Measurement conditions

Unit Standard value

Permissible value

o
£
2 motor
7]

Leakage from swing

+ Engine at high idling

» Relieve swing circuit

Measuring posture

+ Hydraulic oil temperature: 45 — 5§5°C

2/min Max. 3

Travel speed (1)

20RF5106

» Engine at high idling
» Hydraulic oil temperature:
45 — 55°C
* Raise track on one side at a time,
rotate one turn, then measure
time taken for next 5 turns.

Lo 33.9%2

sec.

33.9%4

Hi 215+

21.5%4

Travel

Travel speed (2)

Measuring posture

Lo

31.3+1.5
(30.0£1.5)
[{31.0£1.5]

sec.

31.3+3
(30.0£3)
[31.043]

«{ 1:*

» Engine at high idling

» Hydraulic oil temperature:
45 —55°C

* Run up for at least 10 m, and
measure time taken to travel

next 20 m on flat ground.

«{ ): For rubber shoe

20.0+1.5
(19.0£1.5)
{19.8+1.5]

20.0+3
(19.0+3)
[19.3£3]

Travel deviation

Measuring posture

» Engine at high idling
* Hydraulic oil temperature: 45 — 55°C
* Run up for at least 10 m, and measure

deviation when traveling next 20 m on
flat ground.

* Use a hard horizontal surface

20m

10m “

205F2402

* Measure dimension X

mm Max. 300

330

20-10

*1 PC25-1 Serial No. 6471 and up
PC40-7 Serial No. 24522 and up

PC30-7 Serial No. 26423 and up
PC45-1 Serial No. 3506 and up
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PC30-7

PC40-7

PC45-1

Standard value

Permissible value

Standard value

Permissible value

Standard value

Permissible value

Max. 3 5 Max. 3 5 Max. 3 5
30.02 30.014 38.0%2 38.044 35.082 35.014
19.412 19.414 25.012 25.0t4 24,02 24,04
~ 29.0£1.5 29.0+3 30.0+£1.5 30.0+3 28.0£1.5 28.0+3
8 (28.0£1.5) {28.0£3) (29.0x1.5) (29.0+3) (26.0+1.5) (26.0+3)
8 [29.0+1.5] [29.0£3]) [28.2+1.5] [28.2£3] [25.3+1.5] [25.3+3]
o
19.0£1.5 19.0+3 19.5£1.5 19.5+3 19.5£1.5 19.5+3
(18.0£1.5) (18.0£3) (18.5+£1.5) (18.5+3) (18.0+1.5) (18.0+3)
[18.5+1.5] [18.5£3] [18.0£1.5] [18.0£3] [17.5+1.5] [17.5%3]
Max. 300 330 Max. 300 330 Max. 300 330

20-11
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Machine mode PC25-1
Classi- . .
fica- Item Measurement conditions Unit Standard value Permissible value
tion
Measuring posture
©
3 Hydraulic drift of travel mm Max. 300 330
= 20RF5108
» Engine stopped
* Hydraulic oil temperature: 45 — 55°C
* Stop machine on 30° slope with
sprocket facing straight up the slope.
« Measure the distance the machine
moves in 5 minutes.
Measuring posture » Rated load: 145 kg
Total work equipment
(hydraulic drift at tip Max. 300 450
of bucket teeth)
Boom cylinder
3";3;‘:2;;3 retraction | , pjace in above posture and measure Max. 14 2
extension or retraction of cylinder
and downward movement at tip of
bucket teeth.
« Bucket: Rated load
. « Horizontal, flat ground
Arm cylinder . « Levers at neutral
2 (amoqnt of extension « Engine stopped Max. 12 18
g of cylinder) « Hydraulic oil temperature: 46 — 55°C
o - Start measuring immediately after setting.
5 o Measure hydraulic drift for each 5
e g minutes, and judge from results for
] X 15 minutes.
E S | Bucket cylinder
3 E (amount of retraction mm Max. 6 9
g o | of cylinder)
x | £
S |
2 |
(‘:°
5 * Engine stopped
2 + Hydraulic oil temperature: 45 — 55°C
. * Bucket: Rated load
Boom swing * Stop the machine in the above posture
(amount of retraction, on a 15" slope with the upper structure Max. 20 30
extension of cylinder) at 90° to the side, and measure the
amount of retraction or extension of
the cylinder over 15 minutes.
* Engine stopped
Blade « Hydraulic oil temperature: 45 — 55°C
- Raise the blade to the maximum height
hydraulic drift gnt,
iipy o;a;I;tcie)rl at then measure the amount the edge of the Max. 10 15
blade goes down over 15 minutes.

20-12
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PC30-7

PC40-7

PC45-1

Standard value

Permissible value

Standard value

Permissible value

Standard value

Permissible value

Max. 300 330 Max. 300 330 Max. 300 330
- Rated load: 180 kg * Rated load: 230 kg » Rated load: 250 kg

Max. 300 450 Max. 300 450 Max. 300 450
Max. 16 24 Max. 19.5 30 Max. 19 29
Max. 19 28.5 Max. 20.5 30 Max. 24 36
Max. 8 12 Max. 8 12 Max. 10 15
Max. 20 30 Max. 10 15 Max. 10 15
Max. 10 15 Max. 10 15 Max. 10 15
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Machine model PC25-1
Classi-| o
fica- Item Measurement conditions Unit Standard value Permissible vaiue
tion
Measuring posture
Boom w
Bucket teeth in 7
contact with < 3.4%0.3 4.0
ground o
&
Cylinder fully
extended ) o 2 3.310.3 39
« Engine at high idling _OJ
* Hydraulic oil temperature:
45 — 55°C
Measuring posture
Arm o .
Cylinder fully g 4.010.4 48
retracted ()
s
Fully extended . o s 3.4%0.3 4.0
* Engine at high idling [a)
* Hydraulic oil temperature:
45 — 55°C
Measuring posture
]
o | Bucket T
. | 8| Cylinder fully 3 3.310.3 39
é g retracted sec.
[«% -4
£ g No load
g |2
x o o
[ L3
g x | Fully extended g 2.110.2 25
§° + Engine at high idling a
» Hydraulic oil temperature:
45 - 55°C
Measuring posture
Blade g
Blade in contact < 1.0%0.3 1.6
with ground 14
Blade full S
ade fully
extended ' o 2 1.240.3 1.8
» Engine at high idling _°_|
* Hydraulic oil temperature:
45 — 55°C
Measuring posture .
£
Boom swing T S
cylinder full retracted m _ig 74405 8.4
=g ) |
! :
£
Fully extended T Z 7.0105 8.0
- Engine at high idling cf
* Hydraulic oil temperature: 3
45 — 55°C
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PC30-7 PC40-7 PC45-1
Standard value Permissible value Standard value Permissible value Standard value Permissible value
3.110.3 3.7 4.010.4 48 35104 4.3
-3.010.3 3.6 3.310.3 3.9 2.740.3 33
41104 4.9 43104 5.1 41104 49
3510.3 4.1 3.610.4 4.4 3.610.4 4.4
35103 4.1 41104 49 3.710.4 45
2210.2 26 2.610.3 3.2 2.310.2 27
1.030.3 1.6 1.130.3 1.7 1.030.3 1.6
1.030.3 1.6 1.2%0.3 1.8 1.010.3 1.6
7.0105 8.0 75305 8.5 7.030.5 8.0
70305 8.0 7.0105 8.0 7.030.5 8.0
20-15



Machine model PC25-1
Classi-
fica- Item Machine model Unit Standard value Permissible value
tion
Measuring posture
Boom Max. 2 Max. 2
20RF5116
« Lower bucket to ground and measure
time taken for chassis to rise from
ground
« Engine: Low idling
« Hydraulic oil temperature: 45 — 565°C
Measuring posture
Arm 0 (4]
20RF5117
e * Amount of time when arm stops
o for a moment
g §’ * Engine: Low idling
‘g_ g * Hydraulic oil temperature: 45 — 65°C
© = sec.
-:.5‘ Measuring posture
2
Bucket ] 0
20RF5118
« Amount of time when bucket stops
for a moment
« Engine: Low idling
« Hydraulic oil temperature: 45 — 55°C
Measuring posture
Blade Max. 1 Max. 1
20RF5119
= Engine speed: Low idling
« Oil temperature: 45 — 55°C
* Measure the time it takes for the
rear of the machine to be lifted off
the ground, starting from the time
the blade contacts the ground.
Internal leakage of each « Hydraulic oil temperature: 45 — 55°C /mi 2
cylinder « Relieve circuit to be measured ce/min 10

20-16
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PC30-7

PC40-7 PC45-1
Standard value Permissible value Standard value Permissible vaiue Standard value Permissible value
Max. 2 Max. 2 Max, 2 Max. 2 Max, 2 Max. 2
0 0 o] 0 0 0
0 o] 0 0 0 ]
Max. 1 Max. 1 Max. 1 Max. 1 Max. 1 Max. 1
2 10 2 10 2 10

20-17



STANDARD VALUE TABLE FOR ELECTRICAL SYSTEM

Inspec-
Sys- Connector : Measurement
tem Component No. mte'?hnod Judgement table conditions
If the condition is as shown in Table 1 and Table 2, the monitor panel is normal
Table 1 (CHECK, CAUTION portion} 1) Connect T-adapter.
Monitor item Measurement . . .
{input connector) condition Display | Sensor signal input
H i ON Max. 1V
E:gme oil pressure Engine started
@ OFF 10— 15V
CHECK,
CAUTION Charge amount ON Max. 5V
portion Engine started
P1 (10) OFF 10— 15V
. . . ON Max. 1V
Engine oil level ( * )} Engine stopped
P11 OFF 35— 15V
Preheating . ON 5—7V
Engine stopped
P1 (13) OFF Max. 1V
Table 2 (gauge portion)
1) With starting switch
Display level resistance OFF insert of dum-
Gauge display position (monitor panel input resistance) x:a;?;:tf;?:t:;ce
of sensor.
Starting switch ON Starting switch OFF 2) Check display with
starting switch ON,
.5_. - Min. — Max. 3) Connect socket.
< g k@)
= Right All OFF 0-0.34
e | 8 side
% s 7 0.05 — 3.40
e = Measure resist- 1
ance between 6 3.19 - 3.67
P1 (female)
(6) and (3) of | Display 5 3.46 —4.19
coolant tem- | position
perature gauge 4 395 -6.75
l 3 6.36 — 10.05
2 9.47 — 151
Gauge Left
portion side 1 13.75 — disconnection
Min. — Max.
(2)
Right 7 0-15.7
side
6 126 - 240
Measure resist- 1
ance between 5 20.5 - 306
P1 (female) R
(7) and (3) of |Display 4 26.7 — 39.6
fuel level position
gauge 3 35.2-51.6
l 2 46.5 - 78,0
1 71.2 — 800
Left
side All OFF 500 — disconnection

20-18

(*) Without PC25-1 Serial No. 6471 and up

PC30-7 Serial No. 26423 and up

PC40-7 Serial No. 24522 and up PC45-1 Serial No. 3506 and up
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Inspec-

Sys- Connector . Measurement
Component tion Judgement table L
tem No. method conditions
:\fotr’r\:a‘l:ondmon is as shown in the table below, it is 1) Start engine.
2) Disconnect connec-
Oil pressure above . tor T9.
Engine oil pressure Measure 7 kag/em? Min.1TMQ
sensor T9 (male) resistance 0.7 ka/
Oil pressure below
0.3 kg/cm? Max. 1 2
If the condition is as shown in the table below, it is . .
normal 1) Turn starting switch
OFF.
. . - 2) Disconnect connec-
Engine oil level Conti- Engine oil level normal Continuity tor P6
P6 (male) - .
sensor nuity
) Engine oil level abnormal No continuity
§
H If the condition is as shown in the table below, it is
> normal 1) Turn starting switch
S N | OFF.
= Coolant Measure 2%2,’“*; temperature Approx. 37 — 50 k. | | 2) Disconnect connec-
& temperature P2 (male) ¢ (25°C tor P2.
£ sensor resistance
e 100°C Approx. 3.5 — 4.0 kQ
£
Q
©
=
If the condition is as shown in the table below, it is 1) Turn starting switch
normal
OFF.
2) Disconnect connec-
Fuel level sensor P4 (male) Measure Full Max. 10 2 tors P4 and P5.
P5 (female) |resistance P4 — P5S
Empty Min. 85
When engine is running (1/2 throttle or above): 1) Start engine.
Between 135-145V
Alternator alterpat?; Measure | « |f the battery is old, or after starting in cold areas,
;i::lmt;g:ssis voltage the voltage may not rise for some time.

(*) Without PC25-1 Serial No. 6471 and up
PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 24522 and up
PC45-1 Serial No. 3506 and up
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TOOL FOR TESTING, ADJUSTING, AND TROUBLESHOOTING

Check or measurement

item Symbol Part No. Part Name Remarks
. . . L :60-2,000 rpm
1| 799-203-8000 | Multi-tachometer Digital display {: g0 - 19,999 rpm
Engine speed A
2 | 799-203-8901 | Clamp set —
Water and oil tempera- Degital temperature .
tures B 799-101-1500 gauge -50 — 1,200°C
. Pressure gauge 2.5 (25), 5.9 (60),
733-101-5001 | Hydraulic tester 39.2 (400 58 (600) MPa (kg/cm2)
1 . . Pressure gauge 49 MPa
790-261-1201 | Digital hydraulic tester (500 kg/cm?)
Hydraulic pressure Cc 790-261-1310 —_
2 Adapter
790-261-1320 —
3 | 799-401-2320 | Hydraulic gauge 1.0 MPa (10 kg/cm?)
1 | 795-502-1590 | Compression gauge
0 — 6.9 MPa (70 kg/cm?)
i 2 | 795-111-11 Adapt
Compression pressure | D % 0 | Adapter Kit Part No. 795-502-1205
3 | 795-101-1571 | Joint

Commercially

Valve clearance E available Feeler gauge —
799-201-9000 | Handy smoke checker | Discoloration 0-70 %
Exhaust color F {(with standard color)
Commercially Smok (Discoloration % x 1/10 =
available moke meter Bosch index)
Commerciall
Operating force G available y Push-pull scale —
. . Commercially
Stroke, hydraulic drift H available Scale —
. Commercially
Work equipment speed | available Stop watch —
Pump performance J 790-303-1003 | Flowmeter kit —
Troubleshooting of 1| 799-601-2600 | T-adapter box . )
wiring harnessegs and K « Kit Part No. T-adapter kit
sensors 799-601-7100
2 | 799-601-7000 | Adapter Ass'y
Troubleshooting of .
voltage and resistance L Commercially Tester —

values

available
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ADJUSTING VALVE CLEARANCE

PC25-1, PC30-7

1.

2.

Cylinder No. 1 2 3
8‘ Exhaust valve ® ) o
Intake valve ° o] °

Remove the cylinder head cover.

Rotate the crankshaft in the normal direction, set
No. 1 cylinder at compression top dead center, and
align pointer (1) on the gear case with mark (2) on
the crankshaft pulley. When rotating, check the
movement of the valve.

* When the crankshaft is rotated, the valves of the
cylinder at compression top dead center do not
move.

If the valves move, rotate the crankshaft one
more turn and align pointer {1) with mark (2).

To adjust the valve clearance, loosen locknut (6),
then insert feeler gauge E between rocker lever (3)
and valve stem (4), and turn adjustment screw (5)
until the clearance is a sliding fit. Then tighten
locknut (6) to hold the adjustment screw in posi-
tion.

G ] Locknut: 45 +0.5 kgm

After adjusting No. 1 cylinder at top dead center,
turn the crankshaft 240° each time and adjust the
valve clearance of the remaining cylinders according
to the firing order. ’

* Firingorder: 3—1—2

As another method of adjustment, set No. 1 cylinder
at top dead center, and adjust the valves marked ®.
Next, rotate the crankshaft one turn (360°) in the
normal direction and adjust the clearance of the
remaining valves marked ©.

Valve arrangement

1 2 20TF01101

20TFO1102

20TF01103
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PC40-7, PC45-1
1. Remove the cylinder head cover.

2. Rotate the crankshaft in the normal direction, set
No. 1 cylinder at compression top dead center, and
align pointer (1) on the gear case with mark (2) on
the crankshaft pulley. When rotating, check the
movement of the valve.

* When the crankshaft is rotated, the valves of the
cylinder at compression top dead center do not
move. 1 2 20TFO1101

If the valves move, rotate the crankshaft one
more turn and align pointer (1) with mark (2).

3. To adjust the valve clearance, loosen locknut (6),
then insert feeler gauge E between rocker lever (3)

and valve stem (4), and turn adjustment screw (5) 3
until the clearance is a sliding fit. Then tighten S
locknut (6) to hold the adjustment screw in posi- / = |
tion. (i 1 o E
s
G %] Locknut: 4.5 + 0.5 kgm 41 E
[HAFO-8 0
4. After adjusting No. 1 cylinder at top dead center, Nl 85>

turn the crankshaft 180° each time and adjust the 0
valve clearance of the remaining cylinders according 2 20TF01102

to the firing order.
* Firingorder: 1 —3—-4-2

n20Ss07

* As another method of adjustment, set No. 1 cylinder
at top dead center, and adjust the valves marked ®.
Next, rotate the crankshaft one turn (360°) in the
normal direction and adjust the clearance of the
remaining valves marked O,

e Valve arrangement

Cylinder No. 1 2 3 4

Exhaust valve ) o) ° o

20TFO1103

Intake valve ® ° o o)
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MEASURING COMPRESSION PRESSURE

A When measuring the compression pressure, be
careful not to touch the exhaust manifold or
muffler, or to get your clothes caught in the
fan, fan belt or other rotating parts.

1. Adjust the valve clearance.
For details, see ADJUSTING VALVE CLEAR-
ANCE.

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

3. Remove the nozzle holder assembly from the cylin-
der to be measured.

4. Install adapter D2 and joint D3 in the mount of the
nozzle holder, then connect compression gauge D1.

5. Set multi-tachometer A in position.

6. Disconnect connector E4 (1) of the engine stop
motor, place the injection pump stop lever in the
STOP position, then crank the engine with the start-
ing motor and measure the compression pressure.

* Measure the compression pressure at the point where
the pressure gauge indicator remains steady.

* When measuring the compression pressure, measure
the engine speed also to confirm that it is within the
specified range for the measurement conditions.

* After measuring the compression pressure, install the
nozzle holder assembly.

20TF01105

20TF01106
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ADJUSTING FUEL INJECTION TIMING

1. Rotate the crankshaft in the normal direction to
align pointer (2) with injection timing line (1) on
the crankshaft pulley.

2. Disconnect fuel injection pipe (3).
3. Remove delivery valve holder (4), take out delivery
valve (b) and spring (6), then install delivery valve

holder (4) again.

4. Place the fuel injection lever at the FULL position.

2 1 20TF01107
5. Loosen nut (7) in the oblong hole of the mounting
flange of the fuel injection pump.
6. Move the fuel injection pump towards the outside, 4 3

then move the injection pump towards the cylinder

block a little at a time while operating the priming

pump, and stop at the point where the fuel stops
flowing from the delivery valve holder.

* |f the fuel does not stop whichever way the injec-
tion pump is moved, rotate the crankshaft one
more turn.

* Adjust the fuel injection timing by moving the
fuel injection pump as follows.

To RETARD timing, move towards OUTSIDE >
To ADVANCE timing, move towards CYLIN- -

[

0TFO1108

DER BLOCK

NnIN_N7

7. Tighten nut (7) in the oblong hole of the mounting
flange of the fuel injection pump. 4

G %] Nut: 2.6 kgm

8. Remove delivery valve holder (4), assemble delivery
valve (5) and spring (6), then install delivery valve 5
holder (4) again.

G =] Delivery valve holder: 3.75 = 0.25 kgm

9. Connect fuel injection pipe (3).
202F2310A

6 gm] Sleeve nut: 3.25 + 0.25 kgm

1 20TFO1110
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MEASURING ENGINE OIL PRESSURE

* Measure the engine oil pressure under the fol- i L)\
lowing conditions. E ﬁ. =) |
AAsieb: . — ) =

+ Coolant temperature: Within operating range wle uﬁ Y
AN /A\n (

|

1. Remove engine oil pressure sensor (1), then in-
stall the adapter of oil pressure gauge kit C1 and \:L" ed \ ]— ' = \
oil pressure gauge C2 (0.98 MPa (10 kg/cm?)).
2. Start the engine, and measure the oil pressure !’ / \
at the low pressure end with the engine at low
idling and at the high pressure end with the en- Jf’ /
gine at high idling. TEP002H
L
aHLE) ]Il
IS
| | S STATAY. /
AR e =
NS ==/}
— SN AT .
=

TEP00212
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ADJUSTING FUEL CONTROL LEVER

Control lever

FULL
I1DLING

FULL end

TEP00237

1. Set stopper bolts (1) and (2) to the standard dimen-
sions.
e Standard dimension of stopper bolt
FULL (1) :10.0 mm
IDLING (2) : 22.5 mm
2. Set the fuel control lever at the FULL position,
then set cable (3) to the standard dimensions {A)
at the control lever end and (B) at the injection
pump end.
e Standard dimension (A) at control lever end:

IDLING end

{mm) L '
PC25 PC30 PC40 PCa5
110.5 108.5 110.5 106.5

e Standard dimension (B) at injection pump end: 2
PC25 PC30 PC40 PC45 —

56.0 58.5 56.0 60.0

TEP00238

3. Operate the fuel control lever and check that the
fuel control lever and injection pump lever contact
the stopper boits.

4. Start the engine and check the engine speed.

* For details of the engine speed, see TABLE OF
JUDGEMENT STANDARD VALUE TABLE.

Injection pump

—

20TF01113

20-25
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TESTING AND ADJUSTING HYDRAULIC PRESSURE IN WORK
EQUIPMENT, SWING, TRAVEL CIRCUIT

1. MEASURING PC25, 40
* Qil temperature when measuring: 45 — 55°C

QAR Lower the work equipment to the ground and fjﬂ
4 stop the engine. Operate the control levers Ej
several times to release the remaining pressure -3

in the hydraulic piping. Then loosen the oil
filler cap slowly to release the pressure inside 2
the hydraulic tank. Set the safety lock lever to
the LOCK position.

R RK
|

1

1) Remove pressure pick-up plug (1), (2) or (3}
(Thread dia. = 10 mm, Pitch = 1.25 mm) from
the circuit to be measured, then install oil pres-
sure gauge C1 (400 kg/cm?).

" 1 \
! J_L_)’

PC30, 45
2) Start the engine and measure the main relief pres-

sure with the engine at high idling. (See Table 1)

e Condition of actuator to be measured

i) For the work equipment, set each cylinder to
the end of its stroke.

ii) For swing, lock with the swing lock pin.

iii) For travel, fit block (1) under the track shoe
grouser, or fit block @ between the sprocket
and frame to lock the track shoe. Measure
one side at a time.

Table 1 c1 20TF01115
Plug Pump Actuator controlled
F Boom cylinder
1 7ront plilmp trol | Bucket cylinder
( 'lSPO‘.’ ﬁ°“.(‘;° Boom swing cylinder
valve right side) | Right travel motor
Center pump Service O ..~
2 (7-spool control | Arm cylinder T
valve left side) Left travel motor
Rear pump :
3 (2-spool control g:z?negcx: :)rt‘gf r
valve)
20TFO1116 20TFO1117

*  Measure all the actuators at single pump relief.

*  The set pressure of the safety valve for the swing
motor is lower than the set pressure of the main
relief valve, so when the swing is relieved, it be-
comes the set pressure of the safety valve.

20-26
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2. ADJUSTING

* Adjust the swing circuit with the swing motor
safety valve. Adjust the other work equipment
and travel circuits with the main relief valve.

Main relief valve

e (4): For boom, bucket, boom swing, right
travel (7-spool control valve right side)

e (5): For service, arm, left travel (7-spool con-
trol valve left side)

e (6): For blade {swing) (2-spoo! control valve)

2-spool control valve, 7-spool control valve
(PC25, 30, 40)
1) Loosen locknut (7) and turn adjustment screw
(8) to adjust.
* Adjust with the adjustment screw as follows.
e To INCREASE pressure, turn CLOCK-
WISE
e To DECREASE pressure, turn COUNTER-
CLOCKWISE
* Amount of adjustment for one turn of ad-
justment screw: 5.5 MPa (56 kg/cm?)

Locknut: 68.6 + 9.8 Nm (7 + 1 kgm)

* After adjusting, repeat the procedure in Step
1 to check again.

7-spool control valve (PC45)
2) Remove cap (9), then loosen locknut (10) and
turn adjustment screw (11) to adjust.
* Adjust with the adjustment screw as follows.
e To INCREASE pressure, turn CLOCK-
WISE
e To DECREASE pressure, turn COUNTER-
CLOCKWISE
* Amount of adjustment for one turn of ad-
justment screw: 10.4 MPa (106 kg/cm?)

Locknut: 19.6 + 4.9 Nm (2 + 0.5 kgm)

* Atter adjusting, repeat the procedure in Step
1 to check again.

Swing motor safety valve
e (12): For left swing
e (13): For right swing

PC25 - 40 : 7-spool control valve
PC25 - 45: 2-spool control valve

20UF01052A
PC45 7-spool control valve
10 " 9
500 00000
00! [o]
) |
{
20TF01120

20TFO1121
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1) Loosen locknut (14) and turn adjustment screw
(15) to adjust.

*

20-28

Adjust with the adjustment screw as follows.

e To INCREASE pressure, turn CLOCK-
WISE

e To DECREASE pressure, turn COUNTER-
CLOCKWISE

Amount of adjustment for one turn of adjust-

ment screw: 179 kg/cm?

G w1 Locknut: 3.5 + 0.5 kgm

After adjusting, repeat the procedure in Step
1 to check again.

Adjustment of the safety valve set pressure is
only for the swing motor. Do not try to ad-
just the safety valve set pressure for any other
part.

20TFO1122
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TESTING CONTROL CIRCUIT PRESSURE

1.

MEASURING
* Qil temperature when measuring: 45 — 55°C

gAk Lower the work equipment to the ground and
4 stop the engine. Operate the control levers
several times to release the remaining pressure
in the hydraulic piping. Then loosen the oil
filler cap slowly to release the pressure inside
the hydraulic tank. Set the safety lock lever to

the LOCK position.

1) Remove pressure pick-up plug (1) (Thread dia. =
10 mm, Pitch = 1.25 mm), and install oil pressure
gauge C1 (60 kg/cm?).

2) Start the engine and measure with the engine at
high idling.

* When testing for internal leakage of the equip-
ment in the control circuit, use the parts given
below to shut off the circuit for the following

20TF01123

sections when measuring the relief pressure.

Solenoid valve

OO@

Sleeve nut Plug
20TF01124

N Section of hydraulic | Component that can
- circuit shut off be checked
1 PPC lock solenoid Charging pump relief
valve lock valve
2 PPC lock solenoid PPC lock solenoid
valve outlet port valve
3 Left PPC valve inlet Left PPC valve
port
4 Right PPC valve inlet | Right PPC valve
port
* For ltem No. 1, set the safety lock lever at the

LOCK position.

* With Item No. 2, Nos. 3 and 4 are shut off at the
same time.
* Use the following parts to shut off the circuit.
e For elbow
Sleeve nut: 07221-20210
Plug: 07222-00210
e For hose
Plug: 07376-50210
ADJUSTING

1) Loosen locknut (5) and turn adjustment screw

(6) to adjust.

* Adjust with the adjustment screw as follows.
e To INCREASE pressure, turn CLOCK-

WISE

e To DECREASE pressure, turn COUNTER-

CLOCKWISE

* Amount of adjustment for one turn-of adjust-
ment screw: 5.3 kg/cm?

G551 Locknut: 0.9 £ 0.1 kgm
* After adjusting, repeat the procedure in Step

1 to check again.

20TFO1125

Solenoid valve

Control pump Travel speed acceleration _ PPC f‘

e T L

20TF01126

20-29
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MEASURING OUTPUT PRESSURE OF PPC VALVE

LYDVLYV

20TFO1127

20TFO1128

* Measure the output pressure if the work equipment

or swing are slow or do not move, or if there is any

other problem.
* Qil temperature when measuring: 45 — 55°C

Disconnect the inlet hose port from the valve to be

1.

measured, install adapter C2 between the hose and
elbow, then install oil pressure gauge C1 (60 kg/

cm?) to adapter C2.

Run the engine at high idling, operate the control
lever for the circuit to be measured, and measure

the output pressure of the PPC valve.

2.

Measurement position

RPL -
%MWRHH
AODWEn.m =
[ Bt o i)
EELL222=0
coscdEEEE
6 63338t c
oo nndg
cyomToon®
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ADJUSTING PPC VALVE

PC25-1 Serial No. 1001 - 5678
PC30-7 Serial No. 18001 - 25054
PC40-7 Serial No. 18001 - 23296
PC45-1 Serial No. 1001 - 3014

*

If there is excessive play in the work equipment
or swing lever, adjust as follows.

A Lower the work equipment to the ground
and stop the engine. Operate the control
levers several times to release the remain-
ing pressure in the hydraulic piping. Then
loosen the oil filler cap slowly to release
the pressure inside the hydraulic tank. Set
the safety lock lever to the LOCK position.

Remove the PPC valve.

Remove boot (1).

Loosen locknut (2), and screw in disc (3) until it
contacts the head of 4 pistons (4).

* When adjusting, do not operate the pistons.

Hold disc (3) in position and tighten locknut (2)
to the specified tightening torque.

& wm] Locknut: 107.8 + 9.8 Nm (11 + 1 kgm)
Install boot (1).

With this adjustment, the clearance between
disc {3) and piston (4) is mode 0.

20TFO1129
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ADJUSTING WORK EQUIPMENT,
SWING PPC VALVE

PC25-1 Serial No. 5679 and up
PC30-7 Serial No. 25055 and up
PC40-7 Serial No. 23297 and up
PC45-1 Serial No. 3015 and up

* If there is excessive play in the work equipment
or swing lever, adjust as follows.

A Lower the work equipment to the ground
and stop the engine. Loosen the oil filler
cap slowly to release the pressure inside
the hydraulic tank. Then set the safety lock
lever to the LOCK position.

1. Remove the PPC valve.

2. Remove boot (1).

3. Loosen locknut (2), then screw in disc (3) until it
contacts the 4 heads of pistons (4).

* When doing this, do not move the piston.

4. Secure disc (3) in position, then tighten locknut
(2) to the specified torque.

G mm] Locknut: 112.7 + 14.7 Nm
(11.5 + 1.5 kgm)

5. Install boot (1).

* With the above adjustment, the clearance be-
tween disc (3) and piston (4) becomes 0.

20-31-1

I

BLP00154







MEASURING SOLENOID VALVE OUTLET PORT PRESSURE

e Measure each solenoid valve at the following places.

Adapter (C2)

L I

Solenoid valve Measurement location

—

PPC lock Solenoid valve outlet port

Travel speed acceleration | Travel motor inlet port

Acutuator body

Hose sleeve nut

1. Disconnect hose (1), and install adapter C2 between
the measurement point and the hose.
* Adapter C2

{

Measurement location Size Part No. 202F05270

PPC lock solenoid valve 02

outlet port 790‘261 '1 31 0

Travel motor inlet port 03 790-261-1320

2. Install oil pressure gauge C1 {60 kg/cm?) to adpater

C2. d OO@

3. Run the engine at high idling and measure the pres- &9
sure under the following conditions. ‘
1) PPC lock solenoid valve
Set the safety lock lever to the FREE position.
2) Travel speed acceleration solenoid valve c1
Depress the travel speed acceleration pedal. 1

20TFO1131

020S07

c1 20TFO1132
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ADJUSTING BLADE CONTROL LEVER

Control lever

2-spool control
valve

20TF01133

1. Install cables (1), (2), and (3). -
2. Adjust cable mounts A, B, and C to the standard | i [
dimension. X
e Standard dimensions: - A
{mm) ~.Z —- E— —
- 0 O
A 90.0 @)
B 1235 O O
c 117.0 6 mn
3 6 mm
3. Adjust stopper bolt (4) to standard dimension D. Neutral 20TFO1134
e Standard dimension:
(mm)
D 17.5

4. Operate the blade control lever and check the trave!
of the control valve spool.

e Travel of spool: 6 mm (both RAISE and

LOWER)

* If the travel of the spool is too small, adjust
stopper bolt (4) to give the correct travel, then
adjust so that there is a clearance of 0.5 mm be-
tween the lever and stopper boit.

20-33



MEASURING INTERNAL LEAKAGE OF CYLINDER

=Y

If the hydraulic drift of the work equipment is not

within the standard value, measure the amount of

leakage inside the cylinder as follows to judge if

the cause of the hydraulic drift is in the cylinder

or in the control valve.

e |f the amount of leakage is within the standard
value, the problem is with the control valve.

e [fthe amount of leakage is not within the standard
value, the problem is with the cylinder.

Oil temperature when measuring: 45 — 55°C

Fully extend the rod of the cylinder to be measured,

then stop the engine.

Disconnect piping (1) at the head end, and block

the piping at the chassis end with a blind plug.

A Be careful not to disconnect the piping at the
bottom end.

Start the engine, then run the engine at high idling
the apply the relief pressure to the bottom end of
the cylinder.

Wait for 30 seconds, then measure the amount of
oil that leaks during the next minute.

Disconnect hose

End of stroke D% &3
N
,)‘; .
Hose Relief
pressure
F201C6006

20-34
®

Posture when measuring boom cylinder

20TFO1183

Posture when measuring arm, bucket cylinder

20TFO1184

Boom cylinder

20TF01186

20TFO1187
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BLEEDING AIR FROM HYDRAULIC CIRCUIT

PC30: 18001 - 26422, PC45 : 1001 - 3505

*

If any hydraulic piping or equipment, such as the
pump or cylinder, have been removed for repair,
or the hydraulic oil has been changed, or if a
hydraulic breaker or other attachment has been
newly installed, always bleed the air as follows
when assembling.

Add oil
® Add hydraulic oil to the hydraulic tank to the
specified level.

Bleeding air from main pump (PC30, 45)

1) Remove the oil filler cap from the hydraulic tank.

2) Loosen air bleed plug (1), and check that oil or
oil with bubbles flows out from the plug hole.

3) When no more bubbles come out from the plug
hole, tighten plug (1).

4) Tighten the oil filler cap of the hydraulic tank.

Bleeding air from cylinders
1) Start the engine and run at low idling for approx.

5 minutes.

2) With the engine at low idling, raise and lower
the boom 4 — 5 times.

% Stop the piston rod approx. 100 mm from the
end of the stroke. Do not relieve the circuit
at the end of the stroke under any circum-
stances.

3) Next, run the engine at low idling and operate
the cylinder 2 — 4 times to the end of its stroke.
4) Carry out Steps 2) and 3) in the same way for
the arm, bucket, boom swing, and blade cylinders.

Bleeding air from swing motor

1) Run the engine at low idling and swing 3 turns
to the left.

2) Next, swing 3 turns to the right.

20TF01137

PC30 : 26423 and up, PC45 : 3506 and up

N—

TEP00216

20TFO1188

-

20TFO1189
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Bleeding air from travel motor

1) Run the engine at low idling, and use the work
equipment to raise the left track off the ground.

2) Run at low idling and rotate the left track for
approx. 30 seconds.

3) Carry out Steps 1) and 2) in the same way for
the track on the right side.

Bleeding air from attachment (hydraulic breaker,

etc.)

e |f a hydraulic breaker or any other attachment
has been newly installed, run the engine at low
idling and operate the equipment repeatedly until
the air has been bled from the attachment and
circuit.

% If the method of bleeding the air from the
attachment itself is specified, bleed the air
according to those specifications.

Bleeding air from inside hydraulic tank

1) Set in the position to check the oil level, then
stop the engine.
* If the level of the oil inside the hydraulic tank

has gone down, add oil to the specified level.

2) After stopping the engine, leave the machine for
a short time, and wait until the bubbles in the
hydraulic tank disappear.

Bleeding air from main pump (repeat) (PC30, 45)
* Repeat the operation in Step 2 for bieeding the
air from the main pump.

Pressurizing hydraulic tank

1) Run the engine at low idling and extend each
cylinder slowly to the end of its stroke.

2) Stop the engine, remove the oil filler cap from
the hydralulic tank, then fit it again.
% This will pressurize the inside of the tank.

Do not run the engine at high idling under any
circumstances until all of the above air bleeding
procedures have been completed.

After completing the air bleeding procedure, always
run the engine at low idling for 10 minutes before
starting operations.

20-36
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RELEASING REMAINING FROM HYDRAULIC CIRCUIT

remaining pressure in the piping between the
control valve and hydraulic cylinder or swing
motor cannot be released by operating the
control levers. When the above piping is
removed, be careful of the following points.

,Ak There is no accumulator installed, so the
4

1. Bun the engine at low idling, operate the hydraulic
cylinders as far as possible so that the pressure is not
relieved at the end of the stroke, lower the work
equipment to the ground, and stop the engine.

* |f the engine is stopped with the hydraulic circuit
relieved and the hydraulic cylinder at the end of
its stroke, do not carry out any work for 5 to 10
minutes.

2. When removing the piping, loosen the piping sleeve
nut gradually to release the pressure remaining in
the piping slowly, then remove the piping after the
oil stops spurting out.
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TESTING HYDRAULIC BREAKER GAS PRESSURE

* Specified gas pressure (20°C): 0.1 -0.15 MPa
(1.0 - 1.5 kg/cm?)
* Always check the pressure at normal tempera-
ture.

1. Loosen the cover cap with a wrench, then re-
move it.

2. Loosen the gas valve cap by hand, then remove
it.

3. Use a pressure gauge in the same way as when
measuring the tire inflation pressure on a car,
and check carefully that there is no leakage of
gas when measuring.

* There is a push button installed to the pres-
sure gauge. Press it after measuring the
pressure to return the pressure to 0 kg/cm?.
When measuring or adjusting the pressure,
always return the gauge pressure to 0 kg/
cm? before starting.

TEP00217

4. |If the gas pressure is below the specified pres-
sure, check for gas leakage.
» Put soapy water on the joints and check for

any bubbles. S —
Locations to check for gas leakage __?@_—__A
a Gas valve body filler port ————77
b Mount of gas valve body and cylinder
c Joint of back cap and cylinder /
d Other places // #Epome
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CHARGING WITH GAS

A Use only nitrogen gas. Never use any other
gas.

A When charging with gas, the chisel may fly out,
so do not go close to the chisel.

1. Insert the hose into the filler port of the nitrogen
gas cartridge as shown in the diagram.
There is an O-ring inside the mouthpiece of the
filler port, so it will start to feel rather stiff at
some point. When this happens, use a small
amount of force to twist the hose and insert it
completely.
* Always use a genuine Komatsu cartridge.

- ltis also possible to use a nitrogen gas cylin-
der.

* Adjust the scale of the regulator to 2 - 3 kg/
cm? before charging with gas.

2. Keep the mouthpiece at the other end of the
charging hose pushed against the gas valve filler
port, and push in the cartridge filler port with the
charging hose for approx. 10 seconds to charge
the cushion chamber with nitrogen gas.
Specified gas pressure (20°C): 0.1 - 0.15 MPa

(1.0 - 1.5 kg/cm?)

3. Remove the charging hose from the gas valve
filler port, and at the same time, stop pushing in
the cartridge filler port.

4. If an unused cartridge is used, the gas will be
charged at a pressure higher than specified, so
adjust in the same way as when adjusting the in-
flation pressure of a car tire.

5. If the gas pressure is lower than the specified
pressure, use an unused cartridge to charge with
nitrogen gas and adjust to the specified pres-
sure.

6. Check all parts for gas leakage, then tighten the
gas valve cap.

7. Tighten the cover cap completely with a wrench.

N2
GAS

TEP00238

TEP00220

TEP00221
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TROUBLESHOOTING
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SEQUENCE OF EVENTS IN TROUBLESHOOTING

»:%j Jobsite

nn
Office, shop
gep 1

[Examination, confirmation of symptoms

1) When a request for repairs is received,
first ask the following points.
* Name of customer
* Type, serial number of machine
* Details of jobsite, etc.
2) Ask questions to gain an outline of the
problem.
¢ Condition of failure
* Work being carried out at the time
of the failure
* Operating environment
* Past history, details of maintenance,

etc.
-

(Step 2
@etermining probable location of cause

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

Troubesrootng cnan

——

Step

Repair at jobsite

Hurray!
It's repaired.

($tep 3
[Preparation of troubleshooting tools

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

* T-adapter
* Hydraulic pressure gauge kit, etc.

2} Look in the parts book and prepare the

necessary replacement parts.

volume

Shop manuai

* Pinpointiocations of failure (carry out
troubleshooting)
*__Decide action to take

1) Before starting troubleshooting, locate and
repair simple failures.
* Check before starting items
* Other check items

2) See the Troubleshooting Section of the
shop manual, select a troubleshooting
fiowchart that matches the symptoms, and
carry out troubleshooting.

Ne——

Step 6

Re-enacting failure

* Drive and operate the machine to confirm
the condition and judge if there is really a
\__ failure.

( Step 4

Go to jobsite

Ask operator questions to confirm details of
failure.

Was there anything strange about the
machine before the failure occurred?

* Did the failure occur suddenly?

* Had any repairs been carried out before the
failure?

"

0,

20-40
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PRECAUTIONS 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 opera-
tion, maintenance and inspection, troubleshoot-
ing, 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 sec-
tions on “Handling elecric equipment” and
“Handling hydraulic equipment” (particlularly
hydraulic oil).

1. PRECAUTIONS WHEN HANDLING
ELECTRIC EQUIPMENT

1) Handling wiring harnesses and
connectors
Wiring harnesses consist of wiring connect-
ing one component to another component,
connectors used for connecting and discon-
necting one wire from another wire, and
protector 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 vi-
bration. Furthermore, during inspection and
repair operations they are frequently re-
moved and installed again, so they are likely
to suffer deformation or damage. For this
reason, it is necessary to be extremely care-
ful 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 connec-
tor is not properly inserted into the
female connector, or because one or
both of the connectors is deformed or
the position is not correctly aligned, or
because there is corrosion or oxidization
of the contact surfaces.

F20505201

Improper insertion

F20505202
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(2)

(3

~

(4)

(5)

20-42

Defective compression or soldering of
connectors

The pins of the male and female
connectors are in contact at the
compressed terminal or soldered
portion, but there is excessive force on
the wiring, and the plating peels to
cause improper correction or breakage.

Disconnections in wiring

If the wiring is held and the connectors
are pulled apart, or components are
lifted with a crane with the wiring still
connected, or a heavy object hits the
wiring, the compression of the
connector may be lost, 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 depend-
ing on the direction of the water jet.

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

Qil or dirt stuck to connector

If oil or grease are stuck to the connec-

tor and an oil film is formed on the

mating surface between the male and

female pins, the oil will not let the elec-

tricity pass, so there will be defective

contact.

If there is oil or grease or dirt stuck to

the connector, wipe it off with a dry

cloth or blow dry with 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.

Improper compression

F56103079

F20505204

F20505205

F20505206
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* If there is water or oil in the air, it
will increase the contamination of
the points, so clean with air from
which all the water and oil has been
removed.

2) Removing, installing, and drying connec-
tors and wiring harnesses
Disconnecting connectors

(1)

(2)

Hold the connectors when discon-
necting.

When disconnecting the connectors,
hold the connectors and not the wires.
For connctors 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.

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.

Connecting connectors

(1

Check the connector visually.

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

b. Check that there is no deformation,
defective contact, corrosion, or
damage to the connector pins.

c. 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. f any water has got inside
the connector, warm the inside of
the wiring with a dryer, but be care-
ful not to make it too hot as this will
cause short circuits.

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

Press lightly

when removing |

Lock stopper..

F20505207

F20505208
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(2) Fix the connector securely.

Align the position of the connector cor-

rectly, then insert it securely.

For connectors with lock stopper

Push in the connector until the stopper

clicks into position. Cliks into position
(3) Correct any protrusion of the boot and F20505209

any misalignment of the wiring hanress

For connectors fitted with boots, correct

any protrusion or the boot. In addition, if

the wiring harness is misaligned, or the
clamp is out of position, adjust it to its
correct position.

* When blowing with dry air, there is
danger that the oil in the air may
cause improper contact, so clean
with air from which all the water
and oil has been removed.

F20505210
Drying wiring harness
If there is any oil or dirt on the wiring har-

ness, 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 harness. If water gets directly

on the connector, do as follows.

(1) Disconnect the connector and wipe off

the water with a dry cloth.

* If the connector is blown dry with
air, there is the risk that oil in the air F20505211
may cause defective contact, so
avoid blowing with air.

(2) 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 be careful not to make the
connector or related parts too hot,
as this will cause deformation or
damage to the connector. \ .
. F20505212
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(3)

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 be-

tween pins caused by water.

* After completely drying the connec-
tor, blow it with contact restorer
and reassemble.

3) Handling controf box

(1)

The control box contains a micro-
computer and electronic control circuits.
These control all of the electronic cir-
cuits on the machine, so be extremely
careful when handling the control box.

(2) Do not open the cover of the control

box unless necessary.

(3) Do not place objects on top of the con-

(4)

(5)

(6)

(7)

trol box.

Cover the control connectors with tape
or a vinyl bag.

During rainy weather, do not leave the
control box in a place where it is ex-
posed to rain.

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, disconnect all wiring harness
connectors connected to the control
box. Fit an arc welding ground close to
the welding point.

T-adapter

F20505213

F20505214

F20505216
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2. POINTS TO REMEMBER WHEN
HANDLING HYDRAULIC EQUIPMENT

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

1) 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.

2) Disassembly and maintenance work in
the field
If disassembly or maintenance work is car-
ried out on hydraulic equipment in the field,
there is danger of dust entering the equip-
ment. It is also difficult to confirm the per-
formance after repairs, so it is desirable to
use unit exchange. Disassembly and mainte-
nance of hydraulic equipment should be car-
ried out in a specially prepared dustproof
workshop, and the performance should be
confirmed with special test equipment.

3) Sealing openings

After any piping or equipment is removed,
the openings should be sealed with caps,
tapes, or vinyl bags to prevent any dirt or
dust from entering. If the opening is left
open or is blocked with a rag, there is
danger of dirt entering 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.

4) Do not let any dirt or dust get in during
refilling operations.
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 con-
tainers. If an oil cleaning device is used, it is
possible to filter out the dirt that has collect-
ed during storage, so this is an even more
effective method.

20-46
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5)

6)

7)

Change hydraulic oil when the tempera-
ture 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 togeth-
er 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. (Do not 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 contaminants, sludge, and
old oil from the hydraulic circuit.

Normally, flushing is carried out twice: pri-
mary flushing is carried out with flushing
oil, and secondary flushing is carried 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 3u) particles
that the filter built into the hydraulic equip-
ment cannot remove, so it is an extremely
effective device.

F20505220

F20505221
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CHECKS BEFORE TROUBLESHOOTING

(1. Checks before starting, 2. Other check items)

Item J;Jggr‘e dn;regt Remedy
8 1. Check fuel level - Add fuel
g 2. Check for dirt or water in fuel - Clean, drain
é -_E, 3. Check hydraulic oil level - Add oil
‘; 8 4. Check hydraulic oil strainer - Clean, drain
.E é 5. Check swing machinery oil level - Add oil
;:';' .E 6. Check engine oil level (Level of oil in oil pan) - Add oil
.,g _§ 7. Check cooling water level - Add water
g 3 8. Check condition of dust indicator - Clean or replace
@
] E g 9. Check for loose or corroded battery terminals - Tighten or replace
% g_ 10. Check for loose or corroded alternator terminals - Tighten or replace
LT‘-I’ g 11. Check for loose or corroded starting motor terminats - Tighten or replace
gi_g g 12. Check for abnormal noise or smell - Repair
Eg .§, 13. Check for oil leakage - Repair
IEQ 14. Bleed air from system - Bleed air
" 15. Check battery voltage (engine stopped) 10— 15V [Replace
S 16. Check level of battery electrolyte - Add or replace
% g 17. Check for discolored, burnt, or bare wiring - Replace
'§ § 18. Check for missing wiring clamps, hanging wires - Repair
,:“-:’ g 19. Checks for water leaking onto wiring Disconnect
© = {check carefully water leakage at connectors and - connector and
g terminals) dry connection
L%) 20 Check for broken or corroded fuses - Replace
21. Check alternator voltage After runa |Replace
{engine running at over half throttle) few minutes
13.56-145V
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ELECTRICAL CIRCUIT DIAGRAM

ENGINE STOP MOTOR SYSTEM

PC25-1 Serial No. 1001 - 6470 Fusible link
PC30-7 Serial No. 18001 - 26422 Il
PC40-7 Serial No. 18001 - 24521 > °] »
PC45-1 Serial No. 1001 - 3505 s 2 ™
5w sw | o
5810 { , 58 i Ih
Jgj Ba-t;ery
N70Z
Starting switch
sTarT[ oN_[HEAT]OFF | ]
OO O [0 [s¥ 085wR || SA 10 85WR
o o I BR 0 85G
OlToT]oO acd 5,54, 10856
Q 5
CI) Q R Fuse box M6 W —

R2 0.85LW 0.85LW 8 i
~Yio [2 1 Engine sto,
0.BSWR1; ( 3010 BSWR 20— % mogtor P
o \60 o 301——]

0 85G
0 B5B
0.85LW
0 B5WR
O 858

0.858

>:

R2

to —
o N
o O
o O

oo

Revolving frame

Stop motor relay A
ground connection

20TFO1141

ENGINE STOP SOLENOID SYSTEM

PC25-1 Serial No. 6471 and up

PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 24522 and up Fusebul link
PC45-1 Serial No. 3506 and up ™

L~ M2

Startine switch

START] ON [HEAT[OFF] | M5
SRSy =
olol] BR
cloloO ACC oK Battery
[e) | c N702
] [¢) RI
R2 Fuse box

_ M6 A M1<3 l_m

we -

Engine stop
solenoid
: #
<«| e e
o | 3 ©
124 |R5
H 20|R2 [1334] m2
i GND
_E >
Stop
solenoid
rellay
Timer TDP00240
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PPC LOCK, TRAVEL SPEED ACCELERATION SOLENOID SYSTEM

Fusible link

o O
"~ MI2
2
M5 o o - MI
5w l°5W ||| | | of ©
P \ 29 -- ° \ € Cabi nd
in grou
B;t;grzv connection
Starting switch
[sTarT o(; HEAT og ] sw Travel speed _
8 o lerati
(@] 5 ? o7l 125w [2 104 ] 125w V4 ?ﬁf:nf)'&'gfve —l
OQ Hemm P L 0.856 S -2.75L ; H
T < o Iza 4,204 0.856 R-O.758R
i O RI bo v3 ! PPC lock solenoid
[0} R2 Fuse box Vi valve

20-50

0.85BR

O.75L

PPC lock switch

Travel speed acceleration

pedal switch

v

0.85R o.756r
K

AL |
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MONITOR SYSTEM

Coolant temp.

sensor
Starting motor Fusible link
{PC25,30) Alternator Starting motor ﬁ:Vgn
(PC40,45) j
[
N~ I\
E 8 12 a
o o =l
@
>
|y
ooy
9 § X-X-XJ
2
= Battery EL 1234
Ed
o 2 8 Q00O
Bl |3
= 3
Q 5 mgfjm
@ 9 o] ©
o olo|d O}
Air heater TI0
-2
A
Additional lamp gljs} 2R
15V 60w
MiI5 MI I
Working lamp 2R 2R 2RW
15V 60W 28 28
TI6 Mi4
PS5
Fuel level B 0858
sensor Sro8sre | F{3}
Ol o) n;: § Z| 0|
P4 ‘:"o'oooo ~ -D‘LI(:
Engine oil pressure 085Y [ XX 600
D gi234588 0| ¥5¢] of T2
i i = Q [<] 2 Q00 =
Engine oil level sensor P6 & A
F 085YL cfo| 4 |o|d
€ . Holetnfola 1
ofolojojo|o] N im)
Starting switch SW SW
ISTART| ON |HEAT| OFF J sw T
O O O o B I® 0 85WR o285
125w |2 IQA _1125W
QLo | | 3L 2LR 3 20A | 2LR
[el ol Ke) acqe—= o
0 85GR L2r 4 _20A | 2R
O é < p 3BR
RI
[e) R2—38R Fuse box o
0]
o
Monitor panel =
{Power ,o...': |I~1z —g‘;’a—j
Pm_uﬂa_v:emz 058
C N D 35— 28
! {__CND 0 58W
{Starting signal S 5YR
{Coolant temp 0 5vB
Fuel fevel D2
= 05 0 5wR
Eng. 01l press. D SWR O 5GR
Charge OEYL
’EM@_..'
[Prenea 1131026 38R M3 Warning buzzer
— 4|
Buzzer 15 05;“ 056G
Tomo 16122 5w 2
S6 & g
20l-2R ol |- M1 M2
Lamp 30 g:z“ 3 0.5R ; —
| switch s\ o oz \ o ° °
[ o
M2 o
1258 125LR ) —™—
Heater 1251 W L25LW 2 M Heater
switch 129LR 125LF (; Radio
—_— Lamp switch Heater switch
connection table connection table
i 101 ()] sl (0] [6116)
OFF [O]0O OFF 1010
1 [¢) Lo [e)
2 Hi @)
20TFO1143

20-51
@



POSITION OF CONNECTORS FOR TROUBLESHOOTING

PC25-1 Serial No. 1001 - 6470
PC40-7 Serial No. 18001 - 24521

. PC30-7 Serial No. 18001 - 26422
PC45-1 Serial No. 1001 - 3505

IEI:E‘. . Type | Pin Electrical component It_i?)t;a- ﬁgj Type | Pin Electrical component lt-iz(:\a-
P1 AMP | 16 Monitor panel B9 S7 KES 4 Heater switch B9
P2 | — | 2 |Ceolanttemperature | s27 | — | 1 | PPClock switch E2
P4 - 1 Fuel level sensor H8 s28 | - 1 :v:?;’:"] speed pedal D2
P5 - 1 Fuel level sensor F7 R1 X 4 Safety relay D5
P6 - 1 Eugine oil level sensor N3 R2 X 6 Stop motor relay Cs
V1 - 1 PPC lock solenoid valve |C1 T10 - 1 Air heater M9
V2 - 1 PPC lock solenoid valve |C1 T16 - 1 Working lamp E3
va | = [ 1 | el apeedaeeleration g

va _ 1 :Z;‘:?ol isdpscaaﬂl :cceleration D1

M1 M 6 Intermediate connector |D4

M2 CN 3 Heater E2

M3 M 2 Buzzer C5

M4 SWP 8 Intermediate connector [A2,K2

M5 L 2 | Intermediate connector |A2,J1

M6 M 6 Intermediate connector |A1,L2

M7 - 1 Horn G8

M9 KES 2 Alternator Jo

M10 - 1 Starting motor M9

M11 - 1 Intermediate connector |G2

M12 — 2 Fusible link F2

M13 X 3 Engine stop motor N8

M14 - 1 Intermediate connector |H1

M15 - 1 Working lamp E6

M17 | KES 4 Intermediate connector |A1

M18 | KES 6 Wiper switch D4

S1 - 1 Horn switch A4

S2 - 1 Horn switch A3

S3 - 1 PPC lock switch B5

S4 — 1 Intermediate connector |C5

S5 _ 1 gé'g\gfl sx::c:gg acceleration |,

S6 KES | 4 Lamp switch B9

20-52
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PC25-1 Serial No. 1001 - 6470
PC30-7 Serial No. 18001 - 26422
PCA40-7 Serial No. 18001 — 24521
PC45-1 Serial No. 1001 - 3505

S o

View 2

20TFO1053A

P5

M7

T10

M13

S1
s27 P6
e N
M5 :‘-}}" 7
- :' 2
M4 - l - ' S5 M1
M6 \Q\\::\ e - va 20TFO1146
~= V3
M17 v2 M14 M5
V1
Detail A 20TFO1145
B D 3 N



PC25-1 Serial No. 6471 and up

PC30-7 Serial No. 26423 and up

PC40-7 Serial No. 24522 and up PC45-1 Serial No. 3506 and up
ﬁl(\; Type| Pin | Electrical component :gza' E’; Type | Pin | Electrical component i-igfma-
P1 |AMP | 16 | Monitor panel D8,D9 S27 | — 1 PPC lock switch F3
P2 | — | 2 | Soolanttemperatue | g $28 | — | 1 | Travel speedpedal | E2
Pa — 1 Fuel level sensor I8 R1 X 4 | Safety relay ES
P5 —_ 1 Fuel level sensor H7 R2 X 6 Stop solenoid relay C6,D6
V1 — 1 PPC lock solenoid valve| C1 R5 | KES 4 Stop solenoid relay D6
V2 — 1 PPC lock solenoid valve| C1 T10 — 1 Air heater M7,N7
v | — | 1 | fravelspeedaccelera- | T16 | — | 1 | Working lamp G3
va | = | 1 [Geveipeedscceer= | o,
M1 M 6 Intermediate connector | E5
M2 CN 3 Heater E2
M3 ™M 2 Buzzer D5
M4 | SwP 8 | Intermediate connectorj L2
M5 L 2 | Intermediate connector | K2
M6 M 6 Intermediate connector | L2
M7 — 1 Horn 17
M9 | KES | 2 | Alternator J8
M10 | — 1 Starting motor M7
M11 — 1 Intermediate connector | M8
M12 | — 2 | Fusible link H2
M13 X 3 Engine stop solenoid N7
M14 | — 1 Intermediate connector | 12
M15 | — 1 Working lamp G6
M17 | KES 4 | Intermediate connector | B1
M18 | KES 6 | Wiper switch E5
S1 — 1 Horn switch A5
S2 — 1 Horn switch A4
S3 — 1 PPC lock swith C5
S4 — 1 Intermediate connector | C6
5 | = | 1 | ionsermain [o2ez
S6 — 1 Lamp switch B8
S7 | KES 4 | Heater switch B7
20-53-1
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PC25-1 Serial No. 6471 and up
PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 24522 and up
PC45-1 Serial No. 3506 and up

P1

o1 ["——'/:3/
86 ""_ o@@
-
©
o
£ \:g@ o
z TEP00226
R2
34 R6
S3 M3
- R1
M18

M1
S2

A\
N
\_SKE

N/ M5
VaTA\)

g_« g $27
N

M6 L ‘."<"’ M2
M4 - NS ;‘Q’ $28
- 85
M6
V4
M7 Vs
V2
vi

TEP00223

M15

Ti6

M9
P2
8
P4 M1O

T10
mis Lo

6

:

4

M12 M6 B

M1t
M4 9
M4 M5 TEP00224
1
J 1 K L 4 N
20-53-2



CONNECTION TABLE FOR CONNECTOR

* Male and female refers to the pins and the receptacle at the mating portion (housing).

No. of M TYPE CONNECTOR

pins
Male connector Female connector

i Xil I —

e
J
z

202F05319 202F05320
= ~
—

Hian i = =

202F05321 202F05322

3 ] ]
=
i
202F05324
(=
4
U=
202F05325 202F05326

20-54
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No. of
pins

M TYPE CONNECTOR

Male connector

Female connector

202F05327

—

i

202F05328

20-55
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No. of
pins

AMPO040 TYPE CONNECTOR

Male connector

Female connector

12

L
-2

201F06230

—

——
——
—
—
—
p—

201F06231

202F05337

ATy

202F05338

20

202F05339

[
T

1 1

202F05340

20-56
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SWP TYPE CONNECTOR

No. of
pins
Male connector Female connector
1
6 =
3
202F05341 202F05342
1
g =, Ly %
}:J =, Do = —
= L O =
8 4
202F05343 202F05344

20-57
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L TYPE CONNECTOR

No. of
pins

Male connector

Female connector

H

E:ﬁ]”
)|

20TF01147 20TFO1148
1
o E— |
9 ]
—2
20TFO1149 20TFO1150
2
!
3

20-58
®
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M TYPE CONNECTOR
No. of
pins
Male connector Female connector
2
2
1
1
20TFO1151 20TFO1152
1 |
| / \
3 7 2 3
20TF01153 20TFO1154
1 3 3 1
' ]
4
1
\
4 2
2 4
20TF01155 20TFO1156
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No. of
pins

AUTOMOBILE TYPE CONNECTOR

Male connector

Female connector

_

20TF01157

20TFO1158

20-60
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METHOD OF USING TROUBLESHOOTING CHARTS

1. Category of troubleshooting code number

Troubleshooting Code No. Component
Cc-O0O Troubleshooting of electrical system
H-OO Troubleshooting of hydraulic, mechanical system
P-OO Troubleshooting of monitor system
2. Method of using troubleshooting table

(1)

(2)

(3)

(4)

(5)

(6)

Troubleshooting code number and problem
The top left of the troubleshooting chart gives the troubleshooting code number and the problem with the
machine. Anexample of this is given in Item (1) on the next page.

Distinguishing conditions

Even with the same problem, the method of troubleshooting may differ according to the mode!, component,
or problem. In such cases, the troubleshooting chart is further divided into sections matked with small letters
(for example, a), so go to the appropriate section to carry out troubleshooting. An example of this is given in
Item (2) on the next page.

If the troubleshooting table is not divided into sections, start troubleshooting from the first check item.
General precautions

When using the troubleshooting chart, precautions that apply to all items (Item (4) in the example on the next
page) are given at the top of the page and marked with *. The precautions marked % are not given in the
but must always be followed when carrying out the check inside the

Method of following troubleshooting chart

YES
e Check or measure the item inside :}—L__ and according to the answer follow either the YES line

or the NO line to go to the next!:!. (Notgonhe number written at the top right corner of the [:] is
an index number; it does not indicate the order to follow.)

e 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 ltem
(3) of the example on the next page.)

e Below the l_____l there are the methods for inspection or measurement, and the judgement values. If the
judgement values below the :] are correct or the answer to the question inside the I: 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.

e Below the l:, is given the preparatory work needed for inspection and measurement, and the judgement
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. Therefore, beofre statt-
ing inspection or measurement, always read-the instructions carefully, and start the work in order from
Item 1).

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, so when carrying out troubleshooting, see this chart for details of POSITION OF CONNECTORS FOR

TROUBLESHOOTING and CONNECTION TABLE FOR CONNECTOR and measurement of wiring connec-

tor number CNOO appearing in the troubleshooting flow chart.

20-61



< Example >

(1) C-5 Power mode does not switch.
(2) a) Does not switch to L mode

* Check that Fuse 2 is not blown.

* Note: If the signal from the travel limit switch enters the controller, the mode will not switch to L mode.
(However, if the actuation of the auto-deceleration is normal when the travel lever is operated, the limit
switch is normal.)

(3) * Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.
* When the power mode switch is normal (see P-18).
(4)
Cause Remedy
4 YES ) )
TsTesisiance (Dszf::'tf;t)a mechanical system —_—
YES | between V8 (male)
3 (1) and (2), {(1X2)
and chassis
Is voltage b normal? Defecti er mode Repl.
YES V8 (1) and (2) <50 — 1000 efective pow: eplace
9 normal? . Be(weego(”(z)_ solenoid
Power mode switch chassis: Min. 1MQ
* Disconnect V8.
Is voltage between . . _
YES |gg (14) and {4) : '§ ';3323 %;I)ax 133\/ 5 Defective contact, or discon- | Repair or replace
normal? o Turn sxéning-switch N nection in wiring harness
1 Power mode switch ON between E9 (male) (14) —
: M3(6) — V8 (female) (1)

Is voltage between
E9 (13) and (4)
normal?

{Power mode switch.

* L mode: 20 — 30V
* S mode: Max. 1V

* L mode: 20 — 30V
* S mode: Max. 1V

* Turn starting switch NO
ON.

¢ Turn starting switch NO
ON.

20-62

Defective controller

Defective contact, or discon-
nection in wiring harness
between E9 (male) (13) and
P11 (female) (3)

Replace

Repair or replace
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TROUBLESHOOTING OF ELECTRICAL SYSTEM
(E MODE)

Failure mode

E-1. This engine does not stop when the starting switch is turned OFF

................. 20-64
E-2. Work equipment does not move even when work equipment lock level isreleased . . . .. .. 20-65
E-3. Work equipment moves even when work equipment lock lever islocked .. ........... 20-66
E-4. Travel speed does not increase even when travel speed acceleration pedal is depressed . ... 20-67
E-5. Travel speed increases even when travel speed acceleration pedal is not depressed . . . . . .. 20-68

20-63
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E-1 The engine does not stop when the starting switch is turned OFF.

PC25-1 Serial No. 1001 -6470
PC30-7 Serial No. 18001 - 26422 '
PC40-7 Serial No. 18001 - 24521
PC45-1 Serial No. 1001 - 3505

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Cause Remedy
2 ves Defective adjustment of Adjust
When starting motor linkage
YES | switch is OFF, does
motor linkage move [
] in STOP direction?
Defective stop motor Replace
¢ Turn starting NO assembly
Is voltage between switch ON — OFF.
M13 (male) (1) and |}~
chassis normal?
3 ves . )
- Defective starting switch Replace
. S(arpng switch Is continuity
8;':1%“// || between R2 (male) | |
: No| (3)—(6) ¢ (5) —(6)
normal?
Defective stop motor relay Reptace
NO
* Between (3)—(6): Max. 1Q
* Between (5)—(6): Min. 1MQ
« Check with relay as individual part.
*1t is also possible to replace the relay.
i Fusible link
o0 °
o
2 |
M5 = s Battery
. . 10 "
Starting switch Fuse box 1o { 200 | ! . !
START| ON_[HEAT[OFF 5%
[N el HeHNeR LI,
o1 0] BR s 5
8 ) (‘D AC Engine stop motor
| @) RI M6 MI3
@)

R2 20 | . o
30 0 { 20— L'
0 \ 60 o \ 30

B E—

HZz3s6]R2

20TFO1159

20-64
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PC25-1
PC30-7
PCA40-7
PC45-1

Serial No. 6471 and up
Serial No. 26423 and up
Serial No. 24522 and up
Serial No. 3506 and up

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Cause Remedy
2 ves Defective fuel injection Adjust or
When starting pump replace
YES| switch is OFF, does
'l motor linkage move
l in STOP direction?
Defective stop solenoid Replace
¢ Turn starting NO assembly
Is voltage between switch ON — OFF.
M13 (male)(1)and |-
chassis normal?
3 ves
. - Defective starting switch Replace
* Starting switch Is continuity
8:":1%\\’/ L between R2 (male) | |
: NO| (3)—(6) = (5) — (6)
normal?
Defective stop solenoid relay Replace
NO
« Between (3)—(6) Max. 1Q
* Between (5)—(6): Min. 1MQ
* Check with relay as individual part.
* |t is also possible to replace the relay.
»uUdTUU LN
F T~ M12
Starting switch
START] ON [HEAT[OFF] | M5
OlololOo e %Eigﬁ |
olo] | BR [0
ololo ACC Battery
® T ¢ it o N70Z
| [¢) R1
[e) R2 Fuse box

2:R4 aw
le—s]

Stop
solenoid
rellay

Timer

]

GND

Engine stop
solenoid

TDP00240

20-64-1
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E-2 Work equipment does not move even when work equipment lock
lever is released.

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

YES

Cause

Remedy

Does condition
become normal

4 YES

Defective PPC lock solenoid

Faiture in hydraulic system

Replace

YES I
— whenV1andV4, | Is voltage between
and V2 and V3 are YE S3 and chassis nor-
interchanged? mal when work
« PPC circuit opens 3| | cauipment lock
wher accele'r)a- Is voltage between lever is released?
1 tion pedal is ON. $27 and chassis «0—2V Q
+ Stat engine. NOI normal when work * Set work equip-
f&‘:rp,';‘?"él:gg‘; ment lock lever to To A
i s lo ! RELEASE position. !0 X
a‘;f: :‘o‘:"r‘r"'a‘:"' p_)’anel o —1av « Turn starting switch ON. | Disconnection in fuse 2, or
Y? « Set work equip- disconnection in wiring har- Repair or replace
ment lock lever to NO ness between starting switch
* Turn starting LOCK position ACCand V2.
switch ON. * Turn starting switch ON.
5 YES Disconnection in fuse 3, or
disconnection in wiring har- Repair or replace
| " L outl ness between starting switch
| :o‘rlft:fagtea?ti:;l et ACC and monitor panel.
NO| switch ACC termi- B
nal normal?
Defective starting switch Replace
*10—14V NO
¢ Turn starting
switch ON.
§ YES Disconnection in wiring har- Replace
ness between PPC lock switch
i and ground connection.
A ——d Is continuity of PPC 9
lock switch normal? ||
Defective PPC lock switch Replace
¢ Lever at LOCK posi- NO
tion: Min. 1 MQ
« Lever at RELEASE
position: Max. 1 Q
* Turn starting
switch OFF.
Fusible link
[
o M2
M5 <] -- Mi
SW oi | o_&_l ‘——@l | [ -©—
60 )
20 T ° J% Cabin ground
B:“;S’ZV connection
Starting switch
f[sTaRT] ON [HEAT]OFF sw Travel speed _
[@) O @) O [s acceleration
1.25W__[2 10A | 125w V4 solenoid valve
R e Lo s e [
8 i C 2R 4 _20A | 2R 0.856G 0.758BR
o] R1 v3 ' PPC lock solenoid
0] k2 Fuse box osssr Yl o7sL valve
: ma—sswuiliFAR] 3
o) .
2 - _}
o \'¥4 —————
< 0
ot s 21
o 9
2 g2 8
o ol ©
© n 527 © ni 528
ialeie] [ 1st [OFO]
o] O [2nd] O]
PPC lock switch Travel speed acceleration
pedal switch 20TFO1142

20-65
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E-3 Work equipment moves even when work equipment lock lever is

locked

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Cause

Remedy

Failure in hydraulic system

Wiring harness between PPC
lock solenoid and PPC lock
switch short circuiting with
ground

Defective PPC lock switch

PPC

Repair or replace

Replace

lock solenoid

Vi valve

= — AR

YES
1
Is voltage between
S$27 and chassis
normal? 2 YES
* Lever LOCKED: Is continuity at PPC
10— 14V NO tock switch normal? |
* Lever RELEASED:
ov
* Turn starting . .
switch OFF. Reover LOCKED: NO
* Lever RELEASED:
Max. 1Q
* Turn starting
switch OFF.
Starting switch
START] ON |HEAT[OFF ] | RS
OlO0loTO]sfe %0r°
QO] BR 2o se
@) o CI) acc : 20A
o C —0—~0
| [) RI
(@) A2 Fuse box

Monitor panel

Pl

| m——

20-66

va2

MI

PPC lock switch

06

Cabine ground
connection
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E-4 Travel speed does not increase even when travel speed acceleration
pedal is depressed.

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Cause Remedy
YES Defective travel speed accel- Replace
eration solenoid
2
Does condition 4 YES
YES| become normal Failure in hydraulic system .
] whenVdand Vi, Is voltage between S§
and V3 and V72 are YES| and chassis normal
interchanged? 3 when travel speed
« Travel speed accel- acce|er§llon pedal
erates when lock Is voltage between S28 switch is ON?
1 lever is released. and chassis normal cQ—2V NG
« Stat engine. N(T when travel speed * Set travel speed
acceleration pedal acqelt;rau%f;q pedal
) h is OFF? switch to posi-
Does monitor panel il tion (nigh speed). 1% A Disconnection in fuse 4, or
k normally? +10—14V » Turn starting switch ON. ) SO S .
wor « Set travel speed disconnection in wiring har- Repair or replace
Secelerati or") pedal NO ness between starting switch
+» Turn starting switch to OFF position (low speed). ACCand V3.
switch ON. « Turn starting switch ON.
3 YES Disconnection in fuse 3, or Repair or replace
disconnection in wiring har-
:)so\r/;)lotfa gte;lli:; tlet ness between starting switch
NO- switch ACC termi- ACC and monitor panel.
nal normal?
Defective starting switch Replace
«10—14V NO
¢ Turn starting
switch ON.
6 YES Disconnection in wiring har-
ness between travel speed Repair or replace
Is continuity of acceleration peqai switch and
travel speed accel- ground connection.
et N
A eration pedal switch
normal?
Defective travel speed accel- Replace
« Switch at ON NO eration pedal switch
position: Min. 1 Q
* Switch at OFF posi-
tion: Max. 1 MQ
* Turn starting
switch OFF.
Fusible link
o O
2/\| Mi2
M5 -2 ") -- MI
SW A ELZE :E i ( 10 ©—
20 - ° \6° /17 Cabin ground
Battery connection
N70Z
Starting switch
sTarT] ON [HEAT | OFF Travel speed _
OlO0OO0O10O BJ SW va acceleration _—l
10A i
OO 1] B8R a 125w |2 1.25W 0 856 0750 solenoid valve '
8 o) ? Agc 2R 4,204 | 2R 0856 0.758R m
© s Fuse box v3 ' PPC lock solenoid
Rz 08s8R Yl a7sL valv
|
| v2 _—
< n
el WS 2
@ O
n w0
®| ©
ol o
© fid S27 © S28
E OO0 Ist
locked O] 2nd O
PPC lock switch Travel speed acceleration 20TFO1142
pedal switch

20-67
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E-5 Travel speed increases even when travel speed acceleration pedal
is not depressed.

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

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

YES

Cause

Remedy

1
Is voltage between
S$28 and chassis
normal?
e Travel spged
acceleration NO

switch ON (high
speed): 10 — 14V
Travel speed
acceleration
switch OFF (low
speed): 0V

Turn starting
switch OFF.

Starting switch

2 YES

Is continuity at
travel speed
acceleration switch
normal?

Failure in hydraulic system

Wiring harness between

travel speed acceleration
solenoid and switch short
circuiting with ground

Turn starting
switch OFF.

Switch ON: Max. 1Q  NO
Switch OFF: Min. 1IMQ

Defective travel speed
acceleration switch

Repair or replace

Replace

Travel speed acceleration

START] ON_|HEAT] OFF h
OO 0] O]|s. V4 solenoid valve
oOlo ] BR I_@gez —

Ol o10 o~ 4 20A
Q | < V3
] [@] Rl Fuse box
R2
Monitor_panel PI
M

I Power source ]—_j
>

Y S 1'3 -]

-

20-68

S5

ON
OFF

Travel speed acceleration

pedal switch

Cabin ground
connection

20TFO1162
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TROUBLESHOOTING OF HYDRAULIC AND
MECHANICAL SYSTEM (H MODE)

Failure mode

Work equipment, travel, swing system

H-1 Speeds of work equipment, travel swingareallslow ......................... 20-70
H-2 There is excessive drop in engine speed, orenginestalls . . .. ................... 20-71
H-3 Work equipment, travel, swing do not move, or speed is extremelyslow ... ......... 20-72
a) None of work equipment, travel, swing, move, or speed is extremely slow . ... ... .. 20-72
b) Only travel is normal, or drop in speed is comparatively small . .. ... ........... 20-73
H-4 All work equipment, travel, swing lack power .. .... ... ... ... .. .. . . . 20-73
H-5 Abnormal noise generated (fromaround pump) . ... ... ... ... . o o oL 20-73
Work equipment
H-6 Work equipment (boom, arm, bucket) speed isslow . ................. .. ..... 20-74
H-7 Work equipment (boom, arm, bucket) lacks power . .. .. .. ... ... ... ... . ..., 20-75
H-8 Excessive hydraulic drift . . .. .. .. .. .. e 20-75
H-9 Excessive time lag . . . . . . . .. o i i i e e e 20-75
Travel system
H-10 When machine is traveling. It deviates naturallytooneside .................... 20-76
a) Deviates in same direction both in forwardandreverse .. ................... 20-76
b) Deviates in different direction in forward andreverse . . . ................... 20-80
H-11 Excessive deviation when starting (PC30,40) . . ... ... ... .. . ... ... 20-81
H-12 Travel lacks power (orspeed is sIow) . . .. ... .. .. ... . .. i 20-82
H-13 Travel speeddoes notswitch . . . . . .. ... ... ... e 20-83
H-14 Machine does not move (onesideonly) . .. .. .. .. . .. . . ... 20-83
H-15 Travel leveris heavy . .. .. . . . . et et e e 20-84
Swing system
H-16 DOBS MOt SWING . . . . o v ot i it et e et et e et e e e e i e e e e 20-84
H-17 Swing speed is slow or acceleration ispoor . . ... ... ... ... .. ... 20-86
H-18 Excessive overrun when stoppingswWing . . . . oo v v v v vt vt et e e e e e 20-86
H-19 Excessive shock when stoppingswing . . . . .. ... ... it 20-87
H-20 Excessive abnormal noise when stopping sWing . . . . . . . . v v v it ot it et e 20-87
H-21 Excessive hydraulicdriftofswing .. ....... ... ... . . .. . . . 20-88
H-22 Excessive hydraulicdriftof boomswing ... ... .. .. ... ... ... ... ... .. ... ... 20-89
TABLE OF FAILUREMODES AND CAUSES .. .. . ... .. i 20-91

20-69
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H-1 Speeds of work equipment, travel, swing are all slow.

PC25, 40

Cause Remedy
3 ves Defective pump Replace
Is problem removed
YESP_ when pump
assembly is B
9 replaced?
See Engine Shop Manual —_
NO
YES | Is relief pressure of
[[] main relief vaive B
normal?
i 4 ves Defective adjustment of main Adjust
+10 Is problem removed relief valve
* 2107 o kg/cm? when relief
Is relief pressure of * Engine at high pressure of main —
co:\et:ol :Ll;mp ] idling NO | relief valve is
i ?
normal? adjusted? Defective main relief valve Replace
NO
+ 3015 kg/cm?
* Engine at high
idling Go to H-3 tem 1 —_
NO
PC30, 45
Cause Remedy
4 ves Defective pump Replace
Is problem removed
YES| when pump
assembly is
3 replaced?
See Engine Shop Manual _
Is locknut for NO
YES| setting pump
™| horsepower B
properly tightened? 5
YES Defective lock of locknut Tighten
Is problem removed
2 when locknut for
L] setting pump
NO| horsepower is
ves| s relief pressure of properly tightened?
— main relief valve - Go to ltem 4 —_
normal? NO
] * PC30: 6
+1
210 710 kg/em2 YES Defective adjustment of main | Adjust
. * PC45: Is problem removed relief valve
Is relief pressure of 2207+ 10 Jem? when relief
control pump m -5 kg/cm — pressure of main -~
normal? * Engine at high NO :jlje;va;;/e is
idling Justec = Defective main relief valve Replace

* 30 f? kg/cm?

* Engine at high
idling

NO

20-70
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H-2 There is excessive drop in engine speed, or

PC25, 40

engine stalls.

Cause Remedy
1 ves .
Def pump Replace
Is problem removed
when pump n
assembly is
replaced?
See Engine Shop Manual —_—
NO
PC30, 45
Cause Remedy
2 YES Defective pump Replace
Is problem removed
YES| when pump |
assembly is
] replaced?
See Engine Shop Manual —_—
Is locknut for NO
setting pump
horsepower n
properly tightened? 3
TS Defective lock of locknut Tighten
Is problem removed
when locknut for
4 setting pump m
NO horsepower is
properly tightened?
Go to ltem 2 _
NO

20-71
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H-3 Work equipment, travel, swin

slow.

* When there is a big difference from the permissible value.

a) None of work equipment, travel, swing do not move, or speed is slow.

g do not move, or speed is extremely

Cause Remedy
2 YES Excessive internal leakage
Block circuit (1) I inside equipment in Replace
ock circui -
relevant system
YES_ (6) in Fig. 1. Is con- 4
trol pump relief
pressure normal? ) )
1 - ,3 YES Defective charging pump | Replace
30 P kg/cm? Is any foreign materi-
Does oil come out + Engine at high al found in oil |
when maiq pump | | idling NO| drained from control Defective PPC lock
pressure pick-up pump outlet strainer? solenoid valve Reo|
plug is removed? NO Defective PPC pump relief | | cP'2¢€
valve
Defective pump Replace
NO
R.H. PPC valve L.H. PPC valve
Fig. 1
Solenoid valve . -g
PPC lock < ?
Control pump -
—— —® x-—®
. 1) ® ° " N
V] 7
o
! J Travel
Relief speed
valve
vas Go to travel motor
Ll -

20-72
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b) Only travel is normal, or drop in speed is comparatively small.

Cause

Remedy

1 ves
Defective PPC lock solenoid Repair or replace
i valve
Is relief pressure at
control pump -
normal?
Defective control pump Replace
+ 30" % kg/cm? NO
* Engine at high
idling
H-4 All work equipment, travel, swing lack power.
* Carry out troubleshooting for H-1 Item 2.
H-5 Abnormal noise generated (from around pump).
Cause Remedy
YES
Clogged strainer Clean
YES .
~| Is strainer clogged? YES
3 Loose piping clamp Tighten
{s problem removed
] when piping
between tank and
NO pump is tightened? ‘ YES* Defective pump Replace
Is oil level in When hydraulic oil
hydraulic tank =m is drained, are any
normal? NO| metal wear
particles found? Inspect again
Operate for a time and watch {Depending on
NO| any changes in symptoms changes in
symptoms)
Lack of oil ic oi
NO Add hydraulic oil

20-73
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H-6 Work equipment (boom, arm, bucket) speed is slow.

* Travel, swing, boom swing and blade speeds are normal.

Cause

Remedy

2 YES
Is output pressure
YE_S_ at PPC valve -
normal?
l +5
* 3017 kg/cm? NO
Is hydraulic drift of * Engine at high
slow cylinder within [~ idling
standard value? YES

3

Defective operation of control
valve spool

Defective PPC valve

Defective cylinder piston
packing

Defective safety or suction

Defective oil-tightness of
control valve spool

* See Table 1. .
Is oil leakage during
L] relief at end of
No| hydraulic cylinder 4 YES
?
stroke normal? Does condition valve
- become normai
¢ 10 cc/min
. ! . when safety -
51?igr:ne at high NO| (suction) valves are
9 interchanged?
NO
Table 1
(mm)
Model
PC25 PC30 PC40 PC45
Cylinder

Boom Max. 21 Max. 24 | Max. 30 | Max.29
Arm Max. 18 | Max.28.5 | Max. 30 | Max. 36
Bucket Max. 9 Max.12 | Max.12 | Max. 15

20-74
®

Replace control
valve ass'y

Replace

Replace packing

Replace

Replace control
valve ass'y
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H-7 Work equipment (boom, arm bucket) lacks power.

* When hydraulic drift is normal.

l [Both ends]

Is there lack of

end and bottom

only?

power at both head

end, or at one end

[One end only]

YES

Is output pressure
at PPC valve
normal?

* 30 f? kg/cm?

* Engine at high
idling

NO

H-8 Excessive hydraulic drift.

* Carry out troubleshooting for H-6 work equipment speed is slow.

H-9 Excessive time lag.

* |f the work equipment speed is normal (if the speed is slow, go first to H-6).

Cause Remedy
Defective operation of Replace
suction valve
Time lag
e Engine slow
{sec)
Model
PC25 PC30 PC40 PC45
Cylinder
Boom Max. 2 Max. 2 Max. 2 Max. 2
Arm 0 0] 0 0
Bucket 0 0 0 0

Cause Remedy
. . Replace
Defective operation of control valve
control valve spool ass'y
Defective PPC valve Replace
Defective safety (suction) Replace
valve

20-75



H-10 When machine is traveling. It deviates naturally to one side.

* When the travel speed is normal.

a) Deviates in same direction both in forward and reverse

PC25, 40

When pump
outlet hoses are
changed between
L and R does
direction of
deviation change?

20-76

l_— [Changed] =

YES

Is relief pressure
at travel relief
normal?

« 210" 1% kg/cm2
* Engine at high
idling

3 ves

Does condition
become normal
when pump 1
assembly is
replaced?

NO

NO
YES

YES

Are metal particles
found in oil drained
from final drive on
side which
deviates?

L_ [Does not change] —.._}

Is stroke of control
valve spool normal?

* 6.0+£05mm

YES

Does direction ot
deviation change
when left and right
hoses between
control valve and
swivel joint are
interchanged?

1 ves

Does direction of

NO

deviation change
when left and right
hoses between
swivel and motor
are interchanged?

NO

NO

naNen’?
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Cause

Remedy

Defective pump

Gotoltem5

Drop in set pressure of main

relief valve

Defective final drive

Defective control valve

Defective swivel joint packing

Defective travel motor

Defective operation of travel
lever linkage (cable) or control
valve spool

Replace

Adjust or replace
Repair or replace

Replace

Replace packing
or replace
assembly

Replace

Repair or replace

20-77
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PC30, 45

Does direction of
deviation change

when left and right

hoses for pump
outlet port are
interchanged?

1

20-78
®

§ ves
Is problem removed
YES| when pump ]
1 assembly is
3 replaced?
Is locknut for NO
YES } setting pump
[] horsepower H
properly tightened?
5 ves
2 Is problem removed
when locknut for
Is relief pressure -1 setting pump =
[YES) normal when travel |- NO| horsepower is
motor is relieved? properly tightened?
NO
* PC30:
210 * 30 kg/cm?
* PC45:
220 710 kg/cm2 NO
¢ Engine at high
idling
YES
Are metal particles
Yes| found in oil drained
from final drive on YES
!- side to which s
machine deviates? -
Does direction of
deviation change
E when left and right
NO| hoses between 9 YES
control valve and Does direction of
NO 1s travel of control §wuveLare @ deviation change
INO] valve spool normal? [7] Interchanged?

* 60+£05mm

when left and right

O| hoses between
swivel and travel
motor are
interchanged?

NO

NO

naNn_eNz
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Cause Remedy
Defective pump Replace
Go to item 7 R
Defective lock of locknut Tighten

Go to ltem 4

Drop in set pressure of main
relief valve

Defective final drive

Defective control valve

Defecti ivel joint packing

Defective travel motor

Defective operation of travel

motor linkage ( ) or
defective operation of control
valve spool

Adjust or repléce
Repair or replace
Replace

Replace packing,
or replace ass'y

Replace

Repair or replace

20-79
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b) Deviates in different direction in forward and reverse (See Fig. 1)

Cause

Remedy

Defective swivel joint packing

Defective operation of control
valve spool

2 YES
YES| s stroke of control
1 valve spool normal? [
Is relief pressure NO
normal at travel
relief?
* PC25,30,40:
210" (1)0 kg/cm? NO

* PC45:
220t ;0 kg/cm?

* Engine at high
idling

Fig. 1

Drop in set pressure of main
relief valve

Location of defective swivel joint packing and direction of deviation in travel

Forward E (Travel
/ Right reverse only acceleration)
Forward
’ o |o
(Right forward) Right forward and f
Forward Reverse —
Cc Right reverse and \
\ Right reverse and (Right reverse)
\ Left forward - Forward Reverse
ft f d
B (Left forward) Left forward \
Reverse Forward -
A (Lef ) Left reverse }
’ Left reverse only eft reverse
Reverse
} T (Drain)
Reverse
Bottom

Direction of deviation is defferent
in forward and reverse.

20-80

Direction of deviation is same
in forward and reverse.

20TFO1165-K

Repair or replace

Repair or replace

Adjust or replace

AnmAamA—
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H-11

* When the travel speed is normal.
(I there is also deviation during normal travel, go to H-10 Machine deviates naturally when traveling.)

1

YES

Excessive deviation when starting (PC30, 40).

Cause

Remedy

When pump outlet
hoses for F, R are
interchanged, is
problem reversed?

2

3 YES

YES

NO

When left and right
hoses between
swivel joint and
motor are
interchanged, is
problem reversed?

When left and right
hoses between
control valve and
swivel joint are
interchanged, is
problem reversed?

NO

NO

Defective pump (Defective
operation of servo valve)

Defective operation of control
valve spool

Defective swivel joint packing

Defective travel motor

Replace

Replace control
valve ass'y

Replace packing
or replace ass’y

Replace

20-81
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H-12 Travel lacks power (or speed is slow).

*  When there is no travel deviation. (If there is travel deviation, go first to H-13 Machine deviates naturally when

traveling.)

PC25, 40

Cause Remedy
3 YES Defective pump Replace
Does condition
S become normal
YES
r when pump =
assembly is
replaced?
2 P See Engine Shop Manual —_
NO
ves| s main relief
] pressure attravel [~
relief normal? A
YES Defective adjustment of main :
' ief val Adjust
+ 2107 10 kg/cm? Does condition relief valve
Engine at high become normal
Is stroke of control idligng NOT when main relief
valve spool normal? [] valve is adjusted?
Defective main relief valve Replace
NO
*6.0+05mm
Defective operation of travel .
lever linkage (cable) or control Repair or replace
NO valve spool
PC30, 45
Cause Remedy
4 ves) Defective pump Replace
Is problem
YES_ removed when
pump assembly
3 is replaced?
See Engine Shop Manual —
Is locknut for
YES setting pump
4 horsepower -
properly
tightened? Y .
5 ES Defective lock of locknut Tighten
Is problem removed
when locknut for
2 setting pump
N ~] horsepower is
Is relief pressure properly tightened?
YErS- normal W"e'? - Goto ltem 4 —
travel motor is NO
relieved?
* PC30:
1 21073% kg/cms b ves Defective adjustment of main | Adjysy
* PC45: Is problem relief vaive
Is travel of +10 2 removed when
control valve — 220" 5 kg/cm ~1 relief pressure of  }=
spool normal? * Engine at high NO main relief valve
idling is adjusted?
NO Defective main relief valve Replace
* 6.0+ 05mm
Defective operation of travel
lever linkage (cable) or .
NO defective operation of control Repair or replace

20-82
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H-13 Travel speed does not switch.

* When the travel speed is normal for either high speed or low speed.

1 ves

Cause

Remedy

Is oil pressure at
outlet port of travel
speed acceleration [
solenoid valve
normal?

* At high speed: NO

30 © § kg/em?
« At low speed:
0 kg/cm?
« Engine at high
idling

H-14 Machine does not move (one side only).

* When work equipment and swing are normal.

Defective travel motor

Defective travel speed
acceleration solenoid valve, or
defective travel speed
acceleration switch or other
failure in electrical system

Replace

Repair or replace

Cause

Remedy

YES

YES|

Is main relief
pressure at travel
relief normal?

Is stroke of control
valve spool normal?

*+ 6.0+05mm

PC25,30.,40:
210" {0 kg/em?
PC45:

220° %0 kg/cm?

3 ves
Is any foreign
material found in oil ||
drained from final
drive?
NO

NO

Engine at high idling

NO

Defective final drive

Travel motor brake dragging

Defective travel motor

Defective operation of travel
lever linkage (cable) or control
valve spool

Repair or replace
Replace
Replace

Repair or replace

20-83
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H-15 Travel lever is heavy.

1 ves

Cause

Remedy

Does lever become
lighter when linkage
is disconnected at
control valve spool
end?

NO

H-16 Does not swing.

® When other work equipment and travel speeds are normal.

Does not swing in
either direction, or
in one direction
only?

20-84

YES

Defective operation of
control vaive spool

Defective operation of travel
lever linkage (cable)or travel
control lever

Replace control
valve ass’y

Repair or replace

YES|

Is any foreign
material found in oil
drained from swing
machinery?

4 YES

—— [Both left and right] =

Is hydraulic
pressure normal
when swing is
relieved?

PC25:
180* (1,5 kg/cm?

Does control vaive
spool move =
smoothly?

NO

PC30.40,45:

NO
200 * 1% kg/cm?

* Engine at high

idling

5 ves

l— [One direction only} T

When left and right
safety valves are
interchanged, is
problem reversed?

|

NO

NnANAAAS
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Cause

Remedy

Defective swing machinery

Defective motor brake

Defective operation of control

valve spool

Defective swing motor

Defective safety valve

Defective PPC valve

Repair or replace

Replace

Repair or replace

Replace

Replace

Replace

20-85
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H-17 Swing speed is slow or acceleration is poor.

* When other work equipment and travel speeds are normal.

go first to ‘‘H-10 When machine is traveling, it deviates naturally to one side.”’)

(I there is also deviation (to left) during normal travel,

nan_enz

Cause Remedy
Excessive leakage inside
2 YES swing motor, or brake Replace
dragging
! Does spool move
— [Both left and right] —{  smoothly when -
operated?
Def operation of control Replace control
NO valve spool valve ass'y
1
Is speed slow to
both left and right, A
or in one direction 4 ves Drlop in set pressure of CO Adjust
only? Does condition valve
- YES become normal
. Tnme taken to start 3 when safety valve is
swing (sec) (80°): adjusted?
When left and right Defective safety valve Replace
— T L irecti —a safety vaives are ¢ For standard NO
PC25 | 2.3:0.3 [One direction only) interchanged, is value, see ltem 5.
PC30 | 2.4:0.3 problem reversed?
_—
PC40 | 2.2:0.3 .
—_— * Is also possible to f I Replace
PC45 | 2.4:0.3 measure the NO o PPC valve °p
— hydraulic
* Engine at high pressure to judge.
idling * PC25:
180" ‘1)5 kg/cm?
* PC30,40,45:
+15
200 " 5° kg/cm?
« Engine at high
idling
H-18 Excessive overrun when stopping swing.
* If the speed is slow or the acceleration is poor, go first to H-17.
Cause Remedy
! [Both left and right] Leakage inside motor " Replace
Is overrun excessive
1o both left and
right, or in one
direction only? ) .
[One direction only] Def e safety valve Replace
* Overrun when
stopping swing:
PC25 | Max. 40° (223mm)
PC30 | Max. 40° (223mm)
PC40 | Max. 40° (237mm)
PC45 | Max. 40° (262mm)

20-86



020507

H-19 Excessive shock when stopping swing.

* When the swing speed is normal.

Is shock excessive
on both left and
right, or in one
direction only?

[Both left and right] =

[One direction only]

H-20 Excessive abnormal noise when stopping swing.

* When the swing speed is normal.

Is abnormal noise
on both left and
right, or in one
direction only?

— [Both left and right] —

L~ [One direction only] —

Cause Remedy
2 YES ) . )
Def swing machinery Replace
Is any foreign
material found in oil
drained from swing
machinery?
Defective swing motor brake Replace
NO
Defective safety valve Replace
Cause Remedy
] YES
2 Defective swing machinery Replace
Is any foreign
material found in oil |_|
drained from swing
machinery?
Defective lift check valve Replace
NO
3 Yes
Defective safety valve Replace
Does condition
become normal -
when safety valves
are interchanged?
Defective ion valve Replace
NO

20-87
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H-21 Excessive hydraulic drift of swing

YES

Block port (1), of
swing motors MA
and MB. Does
hydrautic drift of
swing return to
normai?

2 YES

Replace suction

* See Standard
Value Table.

Fig. 1

valve of swing

motor. Does

NO{ hydraulic drift of
swing return to

normal?

NO

20-88
O]

POAR

Swing control valve

MA

Swing motor

Cause Remedy
Leakage inside swing motor Replace
Defective suction valve Replace

Defective oil tightness of
control valve spool

Replace control
valve ass'y

b S

20TF01166
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H-22 Excessive hydraulic drift of boom swing

valve

Defective oil-tightness of

YES
1
Block inlet and
outlet ports (1) of
swing cylinder.
Does hydraulic drift 2 YES
become normal? Replace safety valve
« See Standard and suction valve of
Value Table. swing control valve. =
NO| Does hydraulic drift
become normal?
NO
Fig. 1
é Swing control valve )
I
Lid

To tank

Cause Remedy
Internal leakage of swing Repair
cylinder
Defective safety valve, suction Replace

Replace contorl

control vaive spool valve ass'y
Swing cylinder
20TFO1167
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TABLE OF FAILURE MODES AND CAUSES

* Applicable to PC30, 45 only

m%’; Cpou"rgg I Control valve‘ S%ﬁcgid Swing motor Travel motor
Part causing failure g
2 > | 5 8
= o ) o S =2
£ 2 . 3 2 ° g ElE 21| ¢
- > ® > re] - T < o > x ) f e > o - Q
2 g s | 2| S € o5 3| s s 2|2l |d]>]|8 )
- 3 = 2 © > L 14 o Q= - © > - © L= > Q Q x 5 ‘5,
52 S| & | > ¢ v |2 || 8 |a8 5| 2| c s|>2|S| S| EI35]8 o
. 3a 21 @ e o | |3 S |=& 2 >| © 2| > S|l o 2| c| & s
Failure mode ~lE2t S| S| ={c|2(2]|= s (> 8| =2 =S|l =2|2! ~|E|&2|2|s!lc|8|a| =t <
T B s | S 2| 5|82 E|lg|z|2|28 5 |E8|s|3|2|28|¢8ls|8(|E|5|8(=|2| &
2l82|d|E|a|la|sS|d|la|lvw| S|la|a|a|jklla|E|o|o|a|a|f|ln|a|E|a|F£|3|u =
g Alt work equipment, travel, and swing speeds are slow OO O O | H-1
_;f; Engine stalls or speed drops excessively OO O | H-2
E Nothing moves @)
g Speed is extremely slow (when the speed is far outside the H- 3(a)
§ permitted range) 0O OO O
% Travel speed is normal or drop in speed is comparatively smali O O H- 3(b)
-‘é All work equipment, travel, and swing lack power OO0 O O | H- 4
Z | Abnormal noise is generated @) O H- 6
;E, Work equipment (boom, arm, bucket) speeds are slow OO | O O O H- 6
£ R
2 Work equipment (boom, arm, bucket) lacks power ONNOR NS O H- 7
;'ES Excessive hydraulic drift olo|o O O H- 8
;°§ Excessive time lag '®) H- 9
c| Deviates in same direction in both forward and reverse OO0 O10 O] O O O O H-10(a)
o
g‘g Deviates in different directions for forward and reverse O @) ) H-10(b)
= @
E: ! Excessive deviation when starting O O O H-11
1’4 -
@ | Lacks power when traveling (or speed is slow) olo 0O ol o O | H-12
[
@ | Travel speed does not switch O O H-13
'—
Does not move (one side only) Ol O O oRNe) H-14
Travel lever is heavy OB O] H-15
Both left and right O @) O O
Does not swing H-16
One side only O O
Swing speed is slow or Both left and right O O O H-17
acceleration is poor One side only 0 O -
Both left and right O
€ Excessive overrun when stopping swing H-18
] One side only ®)
[
» Both left and right O @)
@ Excessive shock when stopping swing H-19
3 One side only O
7] -
Excessive abnormal noise Both left and right ‘ o o H-20
when stopping swing One side only olo
Excessive hydraulic drift of swing ' o 0O 0O H-21
Excessive hydraulic drift of boom swing OO0 1|0 H-22
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TROUBLESHOOTING OF MONITOR SYSTEM

(M MODE)

Failure mode
M-1  Monitor panel does NOt WOTK . . . . oo vttt et e e

M-2  Monitor panel CAUTION and gauge lamps do not light up for 3 seconds after starting
switches turned ON, or all lamps stay lightedup . . . . . ...... ... ... ... .. .......

M-3 (Oil pressure caution lamp) does not light up when starting switch is turned ON
(engine stoPPEd) . . . . . . i e e e

M-4 (Charge caution lamp) does not light up when starting switch is turned ON
(engine stopped) . . . . . . . e e

M-5 |0 (Preheating pilot lamp) does not light up when preheating .. ..............

M-6 (Engine oil level caution lamp) lights up when starting switch is turned ON
(engine stopped) (Engine oil level isnormal) . .. ... ... ... ... ... ... . ... . ....

M-7 (Engine oil pressure caution lamp) lights up when engine is running
(Engine oil pressure isnormal) . .. ... ...

M-8 (Charge caution lamp) lights up when engineisrunning .. ................
M-9 Abnormality in coolant temperature gaugedisplay . ... ........ ... ... ... ...
a) After engine is started, gauge stays at lowest level and doesnotmove . . . ..........

b) After engine is started, level rises immediately . ...........................
Enters red range even when engine is not overheating

M-10 Abnormality in fuel gaugedisplay . ... ... .. ... .. .. .. . .. .. . . . ... ..

a) All segments of fuelgaugegoout . . .. .. ... ... . .. .

b) Fuel level has gone down, but fuel gauge still gives FULL display,
and does NOtGo dOWN . . . .. . it i e

c) Fuel gauge does not give FULL display even when fuel tank isfilled . . . .. ... .....
M-11 When starting switch is turned ON, buzzer does not sound for 1second ............
M-12 Abnormality in service meterdisplay . . ... ... ... .. .. ... ...
a) Service meter does not move when engine is ruUNNING . . . ...« oot e e ...,
b) Service meter pilotlampdoesnotflash . ... ... . ... .. .. . ... . ... . .. . ...,
M-13 Night lightingdoes not light up . . .. .. .. .. . it i

a) When lamp switch is at position 1 or position 2, internal lighting of monitor
(gauge portion) does not light up . . . .. .. .. e

b) When lamp switch is at position 2, working lamp does notlightup .. ...........

M-14 Heater does not work when heater switch is operated (machines with cab
SPECITICAtioN) . . . . e e e e



M-1

Monitor panel does not work

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

YES

Is fuse 3 normal?

* Check condition
of fuse. (Visual
check, tester)

20-94

2 ves

Cause

Remedy

Is voltage between

r ™ (1) and (3)

normal?

* Turn starting
switch ON.
+ 10—15V

z
of

Is wiring harness
between fuse 3 and

P1 (1) or (2) normal?

* Check for
short circuit
with chassis.

Monitor panel

NO

Defective monitor panel

Disconnection in wiring
harness between fuse 3 and
P1 (female} (1), (2), or
disconnection in wiring
harness between P1 (3), (4) —
M5 (2) (female) — chassis
ground

Defective monitor panel
(internal short circuit)

Power source

Power source

GND

GND

(+12Vv)

(+12V)

Defective fuse 3

Wiring harness between fuse
3 and P1 {female) (1), (2) short
circuiting with ground

Starting switch

ACC

4 ves
Does fuse blow
YES} again immediately | |
after being
replaced?
NO
NO
Pl Fuse
3
| O—~—0-
2
3 M5
: : !

Revolving frame

20TFO1168

Replace

Repair or replace

Replace

Leave as it is and
watch for change
in condition

* Repair or replace
*Replace fuse

020807



M-2 Monitor banel CAUTION and gauge lamps do not light up for 3

seconds after starting switch is turned ON, or all lamps stay
lighted up

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

a) Do not light up for 3 seconds.

Cause Remedy
2 ves Defective monitor panel Replace
Is there any
ygs| abnormality in lamp
] that does not light
up? (Check if bulb is
Do all gauge lamps blown)
(coolant temperature, NO Blown lamp bulb Replace
fuel level) light up ¢ Remove lamp and
for 3 seconds and check visually for
then go out? broken filament.
Defective monitor panel Replace
NO
~
[@]
N
o
(]
o
Cause Remedy
b) All lamps stay lighted up.
Defective monitor panel Replace

20-95




M-3 oo (Oil pressure caution lamp) does not light up when starting

switch is turned ON (engine stopped)

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

* Before carrying out troubleshooting, check that the terminal of

the engine oil pressure sensor is not loose.

vES

Does engine oil
pressure caution
famp light up?

2 ves

* Connect terminal
T9 of engine oil NO

Does engine oil
pressure caution |

sensor terminal T9 — M4 (4)
— P1 (female) (9)

Cause Remedy
Defective engine oil pressure Replace
sensor
Disconnection in wiring
harness between oil pressure Replace

lamp light up?
pressufg sensor
to chassis ground. Blown lamp bulb Repair or repiace
. Tunjn starting » Connect T- NO
switch ON. adapter to P1.
* Short circuit P1
(9) and (3).
* Turn starting
switch ON.
Monitor panel P
! M4 T9 Engine oil pressure sensor
Engine oil A\
pressure 9 4 ©) B '__
20TFO1169
M-4 [—] (Charge caution lamp) does not light up when starting
] switch is turned ON (engine stopped)
% Before carrying out troubleshooting, check that all the related
connectors are properly inserted.
* Always connect any disconnected connectors before going on
to the next step.
Cause Remedy
2 Yes Blown lamp bulb Replace
Is voltage between
YES] alternator terminal
1 L and chassis .
ground normal? Contact of +12V line with
Is voltage between wiring harness between P1 Repair or replace
alternator terminal « Connect M9. NO (female) (10) — M4 (5) — M9
L and chassis « Disconnect P1. (1) (female)
ground normal? « Turn starting
switch ON.
* Di X * Max. 5V. .
. ‘r:.sr?:{;i?nrg NO Def: alternator Replace
switch ON.
* Max. 5V.
Alternator
Monitor panel Pl M4 M9
Charge amount @ 5 |
20TFO1170
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M-5 |77 | (Preheating pilot lamp) does not light up when preheating

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

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

Cause Remedy
2 YES Defective monitor panel Replace
ves| Is voltage between
4 P1(13)and(3) -
normal? Defective starting switch, or
] disconnection in wiring .
YA— T Commect T No harness between starting Repair or replace
switeh i:(’_);\‘ gdoes adapter to P1. switch R1 and P1 (female)
preheating pilot =1 Pug St:mnl‘?EAT 13
lamp light up for 3 ;;ani;:uo:l
ds? ; 3 ves
secon + 10—15V ) )
Defective monitor panel Replace
Is preheating pilot
] tamp normal?
No| (Check if bulb is
blown)
Blown famp bulb Replace

* Remove lamp and NO
check visually for
broken fitament.

Monitor panel Pl

Preheating 13

Starting switch

20TFO1171

M-6 | O (Engine oil level caution lamp) lights up when starting switch

PC25-1 Serial No. 1001 - 6470
PC40-7 Serial No. 18001 - 24521

is turned ON (engine stopped) (Engine oil level is normal)

PC30-7 Serial No. 18001 — 26422
PC45-1 Serial No. 1001 - 3505

% Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Cause Remedy

Replace after

YES Defective engine oil level checking if there
1 sensor is defective
contact with P6
Does engine oil Disconnection in wiring
level caution lamp 2 ves harness between P6 (female) )
go out? Y — M4 (6) — P1 (female) (11), Repair or replace
or defective contact of
Does engine oil connector

* Connect P6 level caution lamp |~

(female) to g NO go out?

chassis ground.
« Turn starting Defective monitor panel Replace

switch ON. * Connect T- NO

(Engine stopped)

adapter to P1.
Short circuit P1
(11)and (3).
Turn starting
switch ON. (Start

engine)
Monitor panel Pl M4
P6
Engine oil level (K] 6

Engine oil level sensor

|

20TF01172

20-97
@




M-7

*Oe

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

(Engine oil pressure caution lamp) lights up when engine is
running (Engine oil pressure is normal)

Cause Remedy
YES Defective engine oil pressure Replace
1 sensor
Does engine oil
pressure caution h 2
YES
lamp go out? Defective monitor panel Replace
Is circuit between
« Remove engine L] P1 (female) (9) and L
oil pressure chassis ground
. : >
sensor te_rmlnal T9. insulated? Wiring harness between P1
« Start engine. " bR .
« Connect T- NO ( ) (9) — M4 (4) — T9 Repair or replace
adapter to P1 short circuiting with ground
(female).
* Check continuity
between P1

(female) (9) and
chassis ground.

Engine oil pressure sensor

* Min. 1MQ
Monitor panel Pl M4
Engine oil pressure) (9 4

M-8

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

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

2 YES

9
—©

F

20TF01169

(Charge caution lamp) lights up when engine is running

Cause

Remedy

Defective monitor panel

YES Is voitage between
P1 (female) (10) and

Replace

1 chassis ground 1
Is voltage b normal? Wiring harness between P1
sen (female) (10) — M4 (5) — M9 i
alternator tgrmmal * Connect T- NO (iemale;ﬂ) short circuiting Repair or replace
L and chassis adapter to P1 with chassis ground
ground normal? (female).
« Start engine.
« Start engine. * 10—15V )
« Disconnect M9. . Defective alternator Replace
* 10—15V NO
Alternator
Monitor panel Pl M4 M9
Charge amount @ 5 1
20TFO1170

20-98
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M-9 Abnormality in coolant temperature gauge display

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

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

a) After engine is started, gauge stays at lowest level and does not move.

Cause Remedy
YES Defective coolant temperature | Replace
] sensor
Does level rise one Disconnection in wiring
at a time and finally 2 YES harness between P1 (female)
go out? (Note) (6) — M4 (1) — P2 (female) Repair or replace
(1), or disconnection in wiring
Does level rise one harness between P2 (female)
. * Turn starting at a time and finally {— (2) and chassis ground
switch ON. NO| go out? (Note)
« Connect short
connector to P2. Defective monitor panel Replace
* Turn starting NO
Note: switch ON.
When normal, the e Connect T-
display goes up one adapter to P1.
level approx. every ¢ Short circuit P1
2 seconds. (6) and (3).
b) After engine is started, level rises immediately.
Enters red range even when engine is not overheating.
Cause Remedy
2 YES Defective monitor panel Replace
Is resistance
]YES between P2 (male) =
(1) and (2) normal?
| ! b Defective coolant temperature | Replace
s voltage between sensor
P1(3) and chassis + Connect T- NO
ground normal? adapter to P2
(male).
« Start engine. i
Defective contact between P1
. C:nnect T~P1 * Min. 4kQ. (female) (3) — M5 (2) — Repair or replace
adapter to P1. hassi nd
« Start engine. NO chassis grou
* Max. 0.1V.
Monitor panel Pl M4 P2 Coolant temperature sensor
Coolant
temperature 6 | | ]
GND 4 2
M5
GND 3
2

20TFO1175

20-99
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M-10 Abnormality in fuel gauge display

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

a) All segments of fuel gauge go out.

Cause Remedy
YES Defective fuel level sensor Replace
l (internal disconnection)
Does fuel gauge
give FULL display . L
Disconnection in wiring
(all segments 2 ves
lighted up)? :n;)r:e:ﬂs 4b?21;lvieg ;T,é:;‘:;e) Repair or replace
(1), defective contact of
* Connect P4 Does fuel gauge connector
(female) to N give FULL display? [
chassis ground.
* Turn starting fecti 3 Repl
switch ON. « Connect T- NO Defective monitor panel eplace
* Wait for approx. 1 adapter to P1.
minute. « Short circuit P1
(7) and (3).
¢ Turn starting
switch ON.
« Wait for approx. 1
minute.
b) Fuel level has gone down, but fuel gauge still gives FULL display, and does not go down.
Cause Remedy
3 YES Defective monitor panel Replace

YES| Do all segments of

Is resistance of fuel
level sensor

YES

1

fuel gauge go out?

* Disconnect P4. NO

Wiring harness between P1
(female) (7) — M4 (2) — P4
(female) (1) short circuiting
with chassis ground

Defective fuel level sensor

Defective contact b 1 P1
{female) (3) — M5 (2) —

* Turn starting
?
l normal? switch ON.
. W_ait for approx. 1
Is voitage between * Remove sensor. minute.
P1(3) and chassis * Move float by No
ground normal? hand, and
measure
resi ce.
« Connect T-  F position: Max. 10Q
adapter to P1. E position: Min. 85Q .
. fﬂ‘an gﬂ19\i/ne- NO chassis ground
* Max. 0.1V.

20-100

Repair or replace

Replace

Repair or replace
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¢) Fuel gauge does not give FULL display even when fuel tank is filled.

Cause Remedy

2 YEs

Defective monitor panel Replce

ves| Is voltage between
1 P1(3) and chassis =
ground normal?

020S07

Defective contact between P1
Is resistance of fuel (female) (3) — M5 (2) — Repair or replace
level sensor * Connect T- NO chassis ground
normal? adapter to P1.
« Start engine.
* Max. 0.1V
* Remove sensor.
* Move float by Defective fuel level sensor Replace
hand, and NO
measure
resistance.
¢ F position: Max.
10Q
E position: Min.
85Q
Monitor panel Pl M4 Fuel level sensor
P4
Fuel level 7 @ —,C__E—f
GND 4
Mo P5
GND 3 E___l-'
; l

20TFO1176

M-11 When starting switch is turned ON, buzzer does not sound for 1
second

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

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

Cause Remedy

1 ves

Defective monitor panel Replace

Does buzzer sound? = Defective buzzer, or

disconnection in wiring

harness between P1 (female) .
* Connect T- NO (15) and M3 (female) (1), or Repair or replace
adapter to P1 disconnection in wiring
(female). harness between M3 (female)

* Short circuit P1
{female) (15) and
(3).

* Turn starting
switch ON.

(2) and fuse 4

Starting switch

Buzzer

Monitor panel Pl ACC M3

Buzzer 15 |

Fuse 20TF01177

20-101
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M-12 Abnormality in service meter display

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

a) Service meter does not move when engine is running.

020s07

Cause Remedy
1 ves

Defective monitor panel Replace
Is voltage between
P1 (female) (10) and |}
(3) normal?

Voltage generated by Check alternator
« Connect T- NO alternator is low system

adapter to P1.
« Start engine.
* 10—15V
. . Cause Remedy
b) Service meter pilot lamp does not flash.
Defective monitor panel Replace
Monitor panel Pi
Alternator
o ©j__j7
GND ® M4 M9
Charge amount 5 |
20TFO1178
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M-13 Night lighting does not light up
* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

a) When lamp switch is at position 1 or position 2, internal lighting
of monitor (gauge portion) does not light up.

Cause Remedy
YES Blown bulb in night lighting
1 lamp (inside monitor panel) Repaice
Is voltage between
P1(16) and (3) 2 Disconnection in wiring
normal? YES harness between P1 Repair or replace
15 vol R (female) (16) and S6
g 1
* Connect T- S6 (female) (3) and {female) (3)
adapter to P1. chassis ground B
. NO|
* Turn starting normal?
switch ON. Defective lamp switch Replace
¢ Put lamp switch * Turn starting NO
at position 1 or 2. switch ON.
* 10—15v  Put lamp switch
at position 1 or 2.
+ 10—15V
b) When lamp switch is at position 2, working lamp does not light up.
)
D * Check that the bulb of the working lamp is not blown before Cause Remedy
8 starting troubleshooting.
o
YES Defective contact, or .
[ disconnection in wiring After inspection,
1 harness between S6 (female) repair or replace
(2) — M6 (4) — M11 — M15
Is voltage between
S6 (female) (2) and
chassis ground 2 vES
normal? Defective lamp switch Replace
- Is voltag b 1
* Turn starting S6 (female) (4) and
switch ON. NO| chassis ground
* Put lamp sg“‘:h normal? Defective fuse 4, or
at position 2. disconnection in wirin ;
* 1015V * Turn starting NO harness beltween fusea and Repair or replace
switch ON. S6 (female) (4)
* 10—15V
Monitor panel  p
o @3_1'1
GND @
Lamp 16
Lamp switch S6 Starting switch
Switch connection table p s Fuse
4
@ @ @ Power source 4 ACC
OFF O Q Q Monitor lamp 3 M6 w
| ] é O Ml MI5 orking lamp
" 2 O Working lamp 2 4 ( { E } Jl E lr

2

20TFO1179
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M-14 Heater does not work when heater switch is operated (machines '

with cab specification)

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on to the next step.

Is continuity of S7
(male) normal?

* See circuit
diagram.

Switch connection table

@

OFF

O

Lo

Heater switch S7
GND 4

Lo 3

Hi 2

O010|@
O10|®

H i

20-104

Cause Remedy
2 YES Defective heater Replace
Is voltage between
YES| M2 (female)(1)and ||
] chassis ground o
normal? Disconnection in wiring )
harness between M2 (female) | Repair or replace
¢ Turn starting NO {1) and fuse 3
switch ON.
* 10—15V
{ Defective heater switch Replace
NO

Starting switch

ACC

Fuse

Heater

20TF01180
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TROUBLESHOOTING OF HYDRAULIC BREAKER

No.

Problem

Main causes

Remedy

Does not start (or does
not start immediately)

Excessive sliding resistance of
U-packing due to damage to U-
packing

Excessive sliding resistance of
piston due to natural hardening
of U-packing in cold tempera-
tures

Damage to valve and valve
sleeve, valve liner

Damage to sliding portion of
cylinder and piston

Replace U-packing

Push in chisel and push out
piston

Use oilstone and sandpaper to
remove damage
Use oilstone and sandpaper to
remove damage

Sometimes stops
moving during opera-
tion

Damage to cylinder and piston,
cylinder sleeve and valve, valve
liner, valve sleeve

Use oilstone and sandpaper to
remove damage

(If the damage is not corrected
quickly it will become impos-
sible to repair)

Irregularity in move-
ment

Improper charging pressure of
gas in gas cushion chamber
Shank bushing wear has ex-
ceeded limit

Wear, damage to cylinder and
piston, cylinder sleeve and
valve, valve liner, valve sleeve

Adjust pressure of gas
Replace shank bushing

Use oilstone and sandpaper to
remove damage

(It is important to correct the
damage quickly)

Reduction in impact
frequency, drop in
impact force

Improper charging pressure of
gas in gas cushion chamber
Shank bushing wear has ex-
ceeded limit

Wear, damage, deformation of
impact surface of piston, or
shank, impact receiving surface,
tip of chisel

Wear, damage to cylinder and
piston, cylinder sleeve and
valve, valve liner, valve sleeve

Adjust pressure of gas
Replace shank bushing
Replace piston, replace chisel

(replace with genuine parts)

Use oilstone and sandpaper to
remove damage, or replace

20-105
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30 DISASSEMBLY AND ASSEMBLY

020S07

METHOD OF USING MANUAL .....c.ccecceeriene 30- 2
PRECAUTIONS WHEN CARRYING OUT

OPERATION .ot seer e e 30-.3
SPECIAL TOOL LIST .ot 30- 5
WEIGHT TABLE ..., 30- 6
TIGHTENING TORQUES AND STANDARD

VALUE TABLE ......ooiiiieiiireeee e 30- 7
LUBRICANT AND COOLANT TABLE .............. 30- 8
ENGINE, HYDRAULIC PUMP

REMOVAl ...t 30-10

INStallation ..cocccvvicieii e 30-11
HYDRAULIC PUMP

Disassembly .....c.ocveeiiiiniiiieiceeee 30-11-1

AssEMDbIY ...ccviriiiiii 30-11-5
GEAR PUMP

Disassembly ...c..ccccveiiiiicnniiiiiiiiniiinn, 30-11-22

Assembly ....cconiiiiiiiii 30-11-22
CENTER SWIVEL JOINT

REMOVAl ..ottt et 30-12

INStallation ....c.c.cceveriieiiinin e 30-12

Disassembly .c..ooccceirereierrreerreeee e 30-13

ASSEMDBIY ..oeiiiiii s 30-13
TRAVEL MOTOR

Disassembly .....ccceviiiviniinneiiiciciciiieeens 30-13-1

ASSEMDIY .ot 30-13-7
SWING MOTOR

Disassembly ...cccoccevvciivniiiiniiiieien, 30-13-33

ASSEMDBIY .o 30-13-33
SWING MACHINERY

Disassembly .....cccoovreiiiiiiiiiiicirerees 30-14

ASSEMDBIY .o, 30-16
REVOLVING FRAME

REMOVAl ..ccoiceerieiien et 30-18

INStallation ...ocveveeeireiieeeicircc e 30-18

RECOIL SPRING

Disassembly ........ccooeireviiininicncinccrennee e 30-19

ASSEMDBIY cooviiiii e 30-21
2-SPOOL CONTROL VALVE

Disassembly ......ccooiiviiiiieeciiie e 30-22

ASSEMDBIY ..o 30-23
7-SPOOL CONTROL VALVE

Disassembly ......ccccevociiiiiiniiiiriereneee e 30-24

ASSEMDBIY .o 30-26
PPC VALVE

Disassembly ....c.cccccvvirecviiinecienneeeceeeenne 30-28

ASSEMDbIY oo, 30-29
HYDRAULIC CYLINDER

Disassembly ......cccoovriiiiiiniiiecieceee e 30-30

ASSEMDIY cooviiiiiii e 30-32
WORK EQUIPMENT

RemMoval ..o et 30-34

Installation ........cccoevrieeieiiirece e, 30-34
BUCKET

Removal.....occcoiiiciieiiecice e 30-35

Installation ..c...covcviiiiirerecee e, 30-35
HYDRAULIC BREAKER

Removal ..ot e 30-36

Installation .......occveiiiiiiierircee e, 30-36
HYDRAULIC BREAKER

Disassembly ....ccocvvuviiiree i, 30-37

ASSEMDIY .. e 30-40
HYDRAULIC BREAKER BUSHING

Removal......cocciiiiiicceee e, 30-44

Installation ..ot 30-44
CHISEL

Removal.......cccoiiiiiienrencree e 30-45

INStallation ......cooeuireer e e 30-45

* Take the following method for air bleeding when you start to operate hydraulic cylinders after reas-

sembling cylinders, pumps and pipings.
1. Start engine, keep idling.

2. Operate hydraulic cylinder 4 — 5 cycles, but do not exceed beyond 100 mm of stroke end.
3. Continue to operate cylinder 3 — 4 cycles until stroke end.
4. After finishing above steps, keep normal engine speed.

NOTE: After long storage, same procedure is required.



METHOD OF USING MANUAL

1. When removing or installing unit assemblies

(1) 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.

(2) 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)
REMOVALOF OO O ASSEMBLY ......... Tilte of operation
A ................................... Precautions related to safety when carrying out the
operation
TXXXX(1) o Step in operation
D Technique or important point to remember when
removing XXXX (1).
2 AAA@): [% 1] Indicates that a technique is listed for use

during installation

)
NN e See Lubricant and Coolant Table

INSTALLATION OF OO OASSEMBLY . ... Title of operation
« Carry out installation in the reverse order to removal.

........................... Technique used during installation
D Technique or important point to remember when in-
stalling A A A (2).
+ Addingwater,0il ............... Step in operation
S S Point to remember when adding water or oil

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

(1) For details of the description, part number, and quantity of any tools (A,, etc.) that appear in
the operation procedure, see the SPECIAL TOOLS LIST given in this manual.

4. Listing of tightening torque, weight, refill amount for oil and water

(1) If symbols such as & %=1 , , or W appear in the operation procedure, See TIGHTENING
TORQUES AND STANDARD VALUES TABLE, MAINTENANCE STANDARD TABLE, WEIGHT
TABLE, and LUBRICANT AND COOLANT TABLE for details of the values.

020807
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PRECAUTIONS WHEN CARRYING OUT OPERATION

[When carrying out removal or installation {(disassembly or assembly) of units, be sure to follow the
general precautions 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 neces-
sary 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
disconnecting the connectors.

* 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 alternately.

+ Before removing any unit, clean the surrounding area and fit a cover to prevent any dust or dirt
from entering after removal.

* Precautions when handling piping during disassembling
Fit the following blind plugs into the piping after disconnecting it during disassembly operations.
1) Hoses and tubes using sleeve nuts

Nominal Sleeve nut (elbow end)
number Use the two items below as a set

02 07376-50210 | 07221-20210 (Nut), 07222-00210 (Plug)
03 07376-50315 | 07221-20315 (Nut), 07222-00312 (Plug)
04 07376-50422 | 07221-20422 (Nut), 07222-00414 (Plug)
05 07376-50522 | 07221-20522 (Nut), 07222-00515 (Plug)
06 07376-50628 | 07221-20628 (Nut), 07222-00616 (Plug)
10 07376-51034 | 07221-21034 (Nut), 07222-01018 (Piug)
12 07376-51234 | 07221-21234 (Nut), 07222-01219 (Plug)

Plug (nut end)

2) Split flange type hoses and tubes

Nominal Sleeve head .

number Flange (hose end) (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.

Nominal Part number Dimensions

number D d L
06 |07049-00608| 6 5 8 T
08 |07049-00811| 8 6.5 1
10 |07049-01012| 10 8.5 12 Taper 1/8_

#D #d

12 [07049-01215| 12 | 10 | 15
14 |07049-01418| 14 | 115 | 18
16 [07049-01620| 16 | 135 | 20
18 [07049-01822| 18 | 15 | 22
20 [07049-02025| 20 | 17 | 25
22 [07049-02228| 22 | 185 | 28 202F2001
24 [07049-02430| 24 | 20 | 30

27 [07049-02734 27 | 225 | 34




2.

Precautions for installation operations

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 pin or lock plate 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 surfacé 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 fittiny parts, coat the surface with antifriction 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 con-
nect securely.

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

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

* If any hydraulic piping or equipment, such as the pump, control valve, or cylinder, have been
removed for repair, or the hydraulic oil has been changed, or if an attachment has been newly
installed, always bleed the air when assembling. For details, see TESTING AND ADJUSTING,
BLEEDING AIR FROM HYDRAULIC CIRCUIT.

3. Precautions when completing the operations

* 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, such as hydraulic cylinders, pumps, or motors, have been re-
moved for repair, always bleed the air from the system after reassembling the parts.

*  For details, see TESTING AND ADJUSTING, Bleeding air.

* Add the specified amount of grease (molybdenum disulphide grease) to the work equpment related
parts.

30-4
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SPECIAL TOOL LIST

Model, Q'ty
Nature of work  |Symbol Part No. Part Name Remarks
PC25 | PC30| PC40|PC45
Removal, installa-
1| 796-112-1110 | Push tool 1 1 1 1 ltion of spacer
Disassembly, 795-630-1803 | Torque wrench 1] 1] 01
assembly of swing A Measurement start
hi mbl -730- start-
machinery assembly 2 | 796-730-2150 | Wrench 1 1 1 1 ing torque of shaft
793-615-1120 | Bolt 1 1 1 1
Disassembly,
assembly of recoil B 792-371-1400 | Sleeve 1 1 1 1
spring assembly
790-502-1003 | Cylinder repair stand 1 1 1 1
790-101-1102 | Pump
or 1 1 1 1
1 | 790-102-1100 | Power wrench
790-442-2871 Bracket 1 1 1 1
790-445-3590 | Pin 2 2 2 2
790-330-1100 Removal, installa-
2 or Multi-wrench 1 1 1 1 |tion of cylinder
790-102-3802 head assembly
Boom, arm,
L bucket, swing
790-102-1520 | Adapter (46 mm) !
1 Boom, bucket,
swing
1 Blade
3 | 790-302-1270 | Socket (50 mm) 1 Blade, arm
1 Bucket
Disassembly, ) Boom. arm
assembly of ina. blade
hydraulic cylinder | C 790-302-1280 | Socket (65 mm) swing,
assembly 1 | All cylinders
4 | 790-720-1000 | Expander 1 | 1| 1| 1 |Expansionof
piston ring
796-720-1740 | Ring 1 Buck
07281-00809 | Clamp ucket
1 Arm, boom
796-720-1640 | Ring
07281-00909 | Clamp L Arm, bucket
1 |Bucket
5 1 Swing, blade
1 Boom, swing,
796-720-1650 | Ring blade
07281-01029 Clamp
1 Boom, swing
1 |Boom, arm, swing
796-720-1660 | Ring
0728101159 | Clamp 1| 1 |Blade




Model, Q'ty
Nature of work |Symbol Part No. Part Name Remarks
PC25|PC30|PC40{PC45
791-420-2110 Plate 1 1 1 1
796-126-1150 Plate 1 1 1 1
791-415-2121 Bolt 1 1 1 1
1 Removal of sub bearing
177-54-13912 Bolt 1 1 1 1
01580-01613 Nut 2 2 2 2
01643-31645 Washer 2 2 2 2
Removal, installation of
2 | 790-445-3880 Push tool 1 1 1 1 spring of cylinder block
790-101-5081 Plate 1 1 1 1
Disassembly, . Press fitting of bearing
assembly of 5 3 | 790-101-5021 Grip 1 1 1 1 | outer race
i t
assormbly 01010-50816 | Bolt (T A
790-101-5051 Plate 1 1 1 1
4 |790-101-5021 Grip 1 1 1 1 | Press fitting of oil seal
01010-50816 Bolt 1 1 1 1
Press fitting of main
5 | 796-126-1140 Push tool 1 1 1 1 bearing
Press fitting of sub
6 | 796-126-1130 Push tool 1 1 1 1 bearing
796-720-3510 Wrench 1 1 1 1
Measurement of rotat-
7 }1793-615-1120 Bolt 1 1 1 1 ing torque of shaft
795-630-1803 Torque wrench | 1 1 1 1
Disassembly, 796-160-1110 | Bolt 2 2 ] .
gszeml;!y of El1 Removal, installation of
assembly 01580-00806 | Nut 2 2 | cover
Liftting of motor
1 [790-445-4160 | Eye bolt 2 | assembly
790-501-5000
or Repair stand 1
790-501-5200
2
790-901-2110 Bracket 1
Disassembly,
assembly of F 790-901-4211 Plate 1
travel motor
assembly 3 | 79G-05V-1700 | Bar 1 | Removal of ring
79G-05V-0500L [ Remover 1
79G-05V-0501L | < Plate 1
4 179G-05V-0502L | « Bolt 2
Removal of cover
790-201-3230 Bolt 2
5 | 790-445-3990 Eye bolt 2
30-5-1



Nature of work

Part No.

Part Name

Remarks

020507

Disassembly,
assembly of
travel motor
assembly

79G-05V-0700L

Spatula

Removal of timing plate
and bearing outer race

79G-05V-0501

Push tool

Disassembly, assembly
of cylinder block

79G-05V-0201L

Push tool

Removal of bearing

799-301-1600

Oil leak tester

Removal of piston

79G-05V-0100L
79G-05V-0101L
01252-31480
01252-31420

Fixture
* Plate
¢ Bolt
* Bolt

Fixation of hub and
spindle

79G-05V-1300

Bar

Removal of collar and
bearing outer race

79G-05V-0600L

Push tool

Removal of bearing
inner race

79G-05V-1500

Bar

Removal of regulator
valve

79G-05V-1400

Bar

Installation of regulator
valve

79G-05V-0400L

79G-05V-0410L
79G-05V-0401L
79G-05V-0402L
796-720-3660
796-720-3670
01252-30612
01252-30640
06000-51204

Pusher

* Flange bolt
* Pin

¢ Adapter

* Nut

* Guide ring
* Bolt

* Bolt

* Bearing

I QP G i

Measurement thickness
of hold flange

79G-05V-0301L

Push tool

Press fitting of bearing
outer race

79G-05V-0701

Push tool

Press fitting of oil seal




No.| Partname Nature of work Q'ty Tool
1 | Shaft Spﬁng pin removal shaft (for 1 150
front cap bushing)
.{
n_l
0DD00087
2 | Shaft Valve liner removal shaft 1 Approx. 250
[-o]
s
DDP00145
3 | Shaft Shank bushing, front cap 1 Approx. 550
bushing removal shaft c5
\ /CS
o-? - ~H
< >y
DDPOO146
4 | Plate Front cap bushing removal 1
plate (for welding) 12
:r' 4
A=Y
DDP00030
30-5-3






WEIGHT TABLE

Unit: kg
Name of component PC25 PC30 PC40 PC45
Engine Engine, hydraulic pump assembly 170 170 200 200
Center swivel joint 30 30 30 30
Travel motor assembly 50 50 50 65
fr‘;‘_:"’\e' Swing motor, swing machinery assembly 35 35 40 40
Revolving frame assembly 1,500 1,700 1,850 2,050
Swing circle 50 50 55 70
t’arr‘fi‘;;e Idler assembly 40 40 55 55
Hydraulic pump assembly 8.2 45 8.6 45
7-spool control valve 30 30 30 30
2-spool control valve 5.4 54 5.4 5.4
Hydraulic Boom cylinder 30 30 45 50
system
Arm cylinder 25 30 35 45
Bucket cylinder 20 20 30 30
Swing cylinder 30 30 40 40
Blade cylinder 20 20 30 30
Work equipment assembly 345 390 545 580
Bucket assembly 60 80 110 115
Arm assembly 100 110 155 165
x%ri';- Arm, bucket assembly 160 190 265 280
ment,
others Boom assembly 185 200 280 300
Blade assembly 180 180 240 240
Canopy assembly 45 45 45 45
Control valve bracket 25 25 25 25
30-6
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TIGHTENING TORQUES AND STANDARD VALUES TABLE

* This section gives the tightening torques and standard values only for items not given in MAINTENANCE STAND-

ARDS.
For items not given here, please see MAINTENANCE STANDARDS.
Com- ltem Unit | PC25 PC30 PC40 PC45
ponent
1| Fuel injection tube sleeve nut 2.640.1 2.610.1 2.6%0.1 2.620.1
2 | Mounting nut for fuel injection pump 2.640.1 2.6+0.1 2.6+0.1 2.6+0.1
3 !l;/(lez:mtmg nut for fuel injection pump drive 6.0+0.1 6.040.1 6.040.1 6.0£0 .1
4 | Delivery valve holder 3.7520.25 | 3.75%0.25 | 3.75610.25 | 3.750.25
5 | Water pump mounting bolt 1.110.2 1.1£0.2 1.1+0.2 1.120.2
6 | Nozzle holder mounting nut 0.410.1 0.4%0.1 0.4%0.1 0.4+x0.1
7 | Head cover mounting bolt kgm | 2.6+0.3 2.630.3 2.6%0.3 2.6%0.3
Engine | 8 | Rocker arm mounting bolt 2.6+0.3 2.640.3 2.6+0.3 2.6+0.3
1st step 3.5 35 3.5 35
g | Cylinder head mounting 2nd step 65 65 65 6.5
bolt
3rd step 8.0+0.5 8.0+0.5 8.0%0.5 8.0:05
10| Crankshaft pulley mounting boit 12.0+0.5 12.0+0.5 12.0+0.5 12.0£0.5
Flywheel 85105 | 8505 | 8505 | 85+05
. 1) Mounting bolt ’ : e ’ ) e
2) Face runout, radial runout mm 0.2 0.2 0.2 0.2
12| Engine mount bolt kgm | 6.75£0.75 | 6.75+0.75 | 6.75+0.75 | 6.75%0.75
1 | Damper mounting bolt 9.0+0.4 9.0+0.4 9.0:0.4 9.0+0.4
kgm
Power 2 | Travel motor mounting bolt 11.25%0.2511.25+0.25{11.25+0.25| 11.25+0.25
train - -
Swing machinery assembly
3 1) Bearing press-fitting force kg 690 690 670 670
2) Swing pinion starting torque kgm 1.35 1.35 1.62 1.62
1| Gear pump mounting bolt - 2.4+0.2 — 2.4+0.2
Hydrau-
lic 2 | 7-spool control valve mounting bolt 1 kgm 3.3:0.2 3.3+0.2 3.3%0.2 3.3+%0.2
system
3 | 2-spool control valve mounting bolt 3.3+0.2 3.310.2 3.3%0.2 3.3+0.2
Work
equip- 1| Link pin lock bolt kgm [28.25%13.25|28.25+3.25| 566 5616
ment
30-7



LUBRICANT AND COOLANT TABLE

Unit: £
Name of component PC25 PC30 PC40 PC45 Remarks
Engine cooling water 48 5.1 8.0 8.0
Engine oil pan 7.3 7.3 8.5 85
Swing machinery case 0.9 0.9 1.0 1.0
Final drive case 1.2 1.2 1.4 11 Each side
Hydraulic tank 45 45 45 45

Note: The values for oil volumes are the values for normal oil changes during inspection and maintenance.

30-8






REMOVAL OF ENGINE, HYDRAULIC PUMP ASSEMBLY

A Disconnect the cable from the negative (-)
terminal of the battery.

g Lower the work equipment to the ground and

*

-

10.
11.
12.

13

14

* .

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

After removing the piping, mark with tags to prevent
mistakes when installing.

. Drain water.
. Remove 7-spool control valve assembly.
For details, see REMOVAL OF 7-SPOOL CONTROL
VALVE ASSEMBLY.
. Remove 2-spool control valve assembly.
For details, see REMOVAL OF 2-SPOOL CONTROL
VALVE ASSEMBLY.
. Remove control valve bracket (1).
. Disconnect tubes (2).
* For PC25 and PC40, disconnect 2 tubes at the
gear pump end.
. Disconnect wires {(3).
% Disconnect 4 alternator wires.
. Disconnect wires (4).
* Disconnect 3 starting motor wires.
. Disconnect hoses (5).
. Disconnect fan guard (6).
Remove hoses (7), (8), and (9).
Disconnect fuel hose (10) and (11).
Disconnect cable (12).

. Disconnect wiring connectors (13), (14), (15), and
(16).
. Disconnect ground wiring (17).

No. 16 has been discontinued from the following
Serial Numbers.

PC25-1 Serial No. 6471 and up
PC30-7 Serial No. 26423 and up
PC40-7 Serial No. 24522 and up
PC45-1 Serial No. 3506 and up

30-10
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4. Spring
1) Set spring case facing side.
2) Remove outer spring, inner spring (7), and spring
seat (8) from pump case.

6. Cylinder block assembly (rear end)
Remove cylinder block assembly (9) from shaft.

6. Oil seal case
1) Remove snap ring (10).

2) Insert 2 flat-headed screwdrivers between pump

case and oil seal case (11), and remove oil seal
case.

3) Remove O-ring.

F20S07036

F20S07037

F20S07038

30-11-2
@



7. Hanger shaft
1) Remove cover (12), then remove O-ring and shim.

2) Remove snap ring (13) on opposite side.

3) Install cover mounting bolts in forcing tap of
hanger shaft(14), and pull out straight with pliers.
* Remove the opposite side in the same way.

8. Drive shaft
Tap drive shaft (15) with plastic hammer and remove
from pump case.

30-11-3

F20507039

F20S07040

F20S07041

F20S07042
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15. Remove engine and hydraulic pump assembly (1 8).

% At the front of the engine, disconnect together
with the bracket on the left and right; at the rear,
remove the mounting bolts.

% When removing the engine and hydraulic pump
assembly, do not forget to disconnect the piping
and wiring, and check that there is no
interference at any point when removing.

See WEIGHT TABLE.

INSTALLATION OF ENGINE,
HYDRAULIC PUMP ASSEMBLY

« Carry out installation in the reverse order to removal.
PPy Mounting bolt: See TIGHTENING TORQUES
AND STANDARD VALUES TABLE.

« Refilling with oil
Add oil to the specified level, and run the engine
to circulate the oil through the system. Then check
the oil level again.

ﬁ/ See LUBRICANT AND COOLANT TABLE.

* Refilling with water
Add water to the specified level, and run the engine
to circulate the water through the system. Then check
the water level again.

» Pressurizing hydraulic tank (PC30, 45)
Pressurize the hydraulic tank.
For details, see TESTING AND ADJUSTING,
Pressurizing of hydraulic tank.

« Bleeding air from main piston pump (PC30, 45)
Bleed the air from the main piston pump.
For details, see TESTING AND ADJUSTING, Bleeding
air from all parts.

—
20TF01205
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DISASSEMBLY OF HYDRAULIC PUMP ASSEMBLY

A10VD17SR (PC30-7)
DISASSEMBLY OF PISTON PUMP ASSEMBLY

1. Gear pump assembly
Remove 2 bolts, then remove gear pump assembly
(2) from hydraulic pump assembly (1).
% For details, see 30-11-22 DISASSEMBLY OF
GEAR PUMP ASSEMBLY.

F20507031

2. Coupling
Remove coupling (3) from drive shaft.

F20S07032

3. End cover

1) Remove 2 mounting bolts on diametrically
opposite sides.

2) Install tool E1 to bolt hole.

3) Raise pump case (4) so that drive shaft faces
down.

4) Loosen nuts (2 places ) of tool E1 in turn to
remove load from spring, then remove end cover
(5).

F20S07033

* If it is difficult to remove, tap cap nut (6) with
a plastic hammer and remove.

% In order not to damage the bearing, keep
horizontal when removing the end cover.

% The valve plate is stuck to the rear face of
the end cover, so be careful not to drop it.

F20S07034

30-11-1
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9. Hanger
Set hanger (16) at an angle, and remove from pump
case.
* At the front, the piston may come out together
with the hanger, so be careful.

F20507043

10. Cylinder block assembly (front end)
1) Remove cylinde block assembly (17) and valve
plate.

F20S07044

2) Remove retainer, piston sub-assembly (19), and
guide (20) from cylinder block (18).

F20S07045

3) Remove piston (22) from retainer (21).
* Disassemble the rear end in the same way.
% Be careful not to mix the front and rear parts
when storing the parts.

F20S07046

30-11-4
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ASSEMBLY OF HYDRAULIC PUMP ASSEMBLY

A10VD17SR (PC30-7)
ASSEMBLY OF PISTON PUMP ASSEMBLY

1. Cylinder block assembly (front, rear)
1) Assemble 9 pistons (22) to retainer (21).
* Be careful not to mix the front and rear parts
when assembling the parts.

2) Put guide (20) on cylinder block (18), and
assemble retainer and piston sub-assembly (19).

0\, Guide: Grease (G2-LI)

3) Pass drive shaft (15) through, and align guide
and spline of cylinder block assembly (17).

2. Valve plate

1) Coat the side of valve plate (23) with no notch
with grease to prevent it from falling off.

s 5 Valve plate: Grease (G2-Ll)

30-11-5

F20S07046

F20507045

F20S07047

2N\

=2

No notch on this face
23

F20S07048
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2) Align with dowel pin of pump case (4), and
assemble valve plate (23).
% Be careful to install the valve plate facing in
the correct direction.
% Be careful not to assemble the valve plate
incorrectly at the rear.

Notch on this face

F20S07049

3. Cylinder block assembly (front end)
1) Assemble cylinder block assembly (17) so that
piston shoe is at front.

11

F20507044

4. Hanger
1) Coat hanger mounting surface of plate (24) with
grease to prevent it from falling off.
% Be careful not to install it back to front. 24

L\ Plate: Grease (G2-Ll) v R R !
2) Assemble plate (24) to hanger (16). /
* After assembling, turn over the hanger, put Coat with ﬂ

the plate in tight contact, and check that it grease

To hanger
does not fall off. o

16

F20S07050

3) Align protruding portion with mounting position
of spring of pump case, and install hanger (16)
so that protruding part is facing down.

F20S07043

30-11-6
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5. Drive shaft
1) Align with spline of cylinder block and guide, and
install drive shaft (15).

2) Coat O-ring (25) with grease to prevent it from
falling off, then assemble inside rear of pump
case.

0T N\o O-ring: Grease (G2-Ll)

3) Install oil seal to oil seal case (11), and insert
straight in pump case.

0\ Oil seal: Grease (G2-LI)

4) Instal! snap ring {10).

6. Hanger shaft (right)
1) Assemble O-ring (26) to pump case.

0\ O-ring: Grease (G2-LI)

2) Align position of hole in pump case and bearmg
outer race (27) of hanger.

30-11-7
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3) Insert hanger shaft (14) straight in hole of pump
case.

4) Tap hanger shaft (14) with plastic hammer, and
insert to point where groove of snap ring can
be seen.

% If it is difficult to insert, do not try to force
itin. Check again that the position of the holes
in the hanger and pump case are aligned.

5) Install snap ring (13).

7. Hanger shaft (left)

1) Push in hanger with handle of hammer, and align
hole of pump case and bearing outer race of
hanger.

2) Insert hanger shaft straight in hole of pump case.

3) Put shim (28) on hanger shaft.

4) Coat O-ring (29) coated with grease to prevent
it from falling off, install to cover (12), then install
to pump case.

s8N\ O-ring: Grease (G2-Ll)
&1 Bolt: 1.356 +0.15 kgm

Cylinder block assembly (rear)
Align with spline of drive shaft, and install cylinder
block assembly (9).

F20S07054

F20S07040

F20S07055

F20S07036

30-11-8
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9. Spring

1) Raise pump case so that drive shaft is at bottom.

2) Push in hanger with handle of hammer, and with
hanger at an angle, install spring seat (8) and
inner spring (7) to hanger.

3) After checking that protrusion of spring seat (8)
is fitted securely in hole of hanger, install outer
spring.

10. End cover
1) Coat O-ring (30) and (31), and valve plate (32)
with grease to prevent them from falling off,
install to end cover (5), then turn over and check
that they do not fall out.
* Coat the face of the valve plate with no notch
with grease.

-0 o Control plate: Grease (G2-LI)

2) Install tool E1 on diametrically opposite sides,
then tighten nuts in turn to a point where
mounting bolts at other 2 places reach threaded
hole in pump case.

3) When mounting bolts at other 2 places have
taken hold firmly in pump case (4), remove tool
E1 and install normal mounting bolts.

* When installing, be careful to keep the end
cover (5) horizontal.

&= Bolt: 3.25 + 0.35 kgm

11. Coupling
Insert coupling (3) in drive shaft.

30-11-9
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12. Gear pump assembly
Install gear pump assembly (2) to hydraulic pump
assembly (1).

6= Bolt: 2.35 % 0.25 kgm

% For details, see 30-11-22 ASSEMBLY OF
GEAR PUMP ASSEMBLY.

13. Pilot piston
Assemble piston (33) in pump case (4), and install
O-ring (34) and plug (35).

G wm] Plug: 0.85 £ 0.1 kgm

14. Shift piston
1) Assemble piston (37) in barrel (36), then assem-
ble in pump case (4).
2) Install O-ring (38) and plug (39).

G Plug: 2.1 £0.2 kgm

F20S07031

F20S07057

30-11-10
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DISASSEMBLY OF HYDRAULIC PUMP ASSEMBLY

A10VD28SR (PC45-1)

DISASSEMBLY OF PISTON PUMP ASSEMBLY

1.

Gear pump assembly

Remove 2 bolts, then remove gear pump assembly

(2) from hydraulic pump assembly (1).

* For details, see 30-11-22 DISASSEMBLY OF
GEAR PUMP ASSEMBLY.

2. Coupling
Remove coupling (3) from drive shaft.
3. Cover
1) Remove 2 mounting bolts on diametrically
opposite sides.
2) Install tool E1 to bolt hole.
3) Loosen nuts (2 places) of tool E1 in turn to remove
load fom spring, then remove cover (4)
% Do not remove the cap nut unless necessary.
4. Spring
Remove outer spring (6), inner spring, and spring
seat from pump case (5).
30-11-11
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5. End cover

Remove end cover (7).

* If it is difficult to remove, tap around the end
cover with a plastic hammer and remove.

% In order not to damage the bearing, keep
horizontal when removing the end cover.

* The valve plate is stuck to the rear face of the
end cover, so be careful not to drop it.

6. Cylinder block assembly (rear end)
1) Set cylinder block assembly facing side.
2) Remove cylinder block assembly (8) from shaft.

7. Hanger shaft
1) Remove cover (9), then remove O-ring and shim.

2) Remove snap ring (10) on opposite side.

F20S07060

F20S07062

F20S07063

30-11-12
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3) Install cover mounting bolts in forcing tap of
hanger shaft(11), and pull out straight with pliers.
* Remove the opposite side in the same way.

8. Hanger
Set hanger (12) at an angle, and remove from pump
case.
* At the front, the piston may come out together
with the hanger, so be careful.

9. Cylinder block assembly (front end)
1) Remove cylinder block assembly (13) and valve
plate.

2) Remove retainer, piston sub-assembly (15), and
guide (16) from cylinder block (14).

30-11-13
O,

F20S07065

F20S07066
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3) Remove piston (18) from retainer {17).
* Disassemble the rear end in the same way.
% Be careful not to mix the front and rear parts
when storing the parts.

10. Oil seal case
1) Remove snap ring (19).

020S07

2) Insert 2 flat-headed screwdrivers between pump
case and oil seal case (20), and remove oil seal
case.

3) Remove O-ring.

11. Drive shaft
Tap drive shaft (21) with plastic hammer and remove
from pump case.

F20S07068

F20S07069

F20S07070

F20S07071

30-11-14
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ASSEMBLY OF HYDRAULIC PUMP ASSEMBLY

A10VD28SR (PC45-1)
ASSEMBLY OF PISTON PUMP ASSEMBLY

1. Cylinder block assembly (front, rear)
1) Assemble 9 pistons (18) to retainer (1 7).
% Be careful not to mix the front and rear parts
when assembling the parts.

2) Put guide (16) on cylinder block (14), and
assemble retainer and piston sub-assembly (15).

0\, Guide: Grease (G2-Ll)

3) Pass drive shaft (21) through, and align guide
and spline of cylinder block assembly (13).

2. Valve plate v
1) Coat the side of valve plate (24) with no notch
with grease to prevent it from falling off.

{5 Valve plate: Grease (G2-LI)

30-11-15
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2) Align with dowel pin of pump case (5), and
assemble valve plate (24).
* Be careful to install the valve plate facing in
the correct direction.
% Be careful not to assemble the valve plate
incorrectly at the rear.

Notch on this face

F20S07074
3. Pilot piston
1) Install pilot pistons (2 set) to pump case (25).
2) Install O-ring (26) and plug (27).
6] Plug: 0.85 = 0.1 kgm
F20S07075

4. Drive shaft
1) Tap spline portion with a plastic hammer and
install drive shaft (21).
% Press fit the outer race of the shaft bearing
securely in the pump case.

F20S07076

2) Coat O-ring (28) with grease to prevent it from
falling off, then assemble inside rear of pump
case.

s\, O-ring: Grease (G2-Ll)

3) Install oil seal to oil seal case (20), and insert
straight in pump case.

0\ Oil seal: Grease (G2-LI)

F20S07077

30-11-16
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4) Install snap ring (19).

5. Cylinder block assembly (front end)
Align with spline of drive shaft and assemble
cylinder block assembly. (13).

6. Hanger
1) Coat hanger mounting surface of plate (28) with
grease to prevent it from falling off.
% Be careful not to install it back to front.

0o, Plate: Grease (G2-Ll)
2) Assemble plate {(28) to hanger (12).

3) Set dowel pin side facing inside, and assemble
hanger (12) to pump case.

F20S07069

F20S07066

grease

Coat with ﬂ

To hanger

F20507065
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7. Hanger shaft (right)

1) Assemble O-ring (29) to pump case.
0\ O-ring: Grease (G2-LI)

2) Align position of hole in pump case and bearing
outer race (30) of hanger.

3) Insert hanger shaft (11) straight in hole of pump
case.

4) Tap hanger shaft (11) with plastic hammer, and
insert to point where groove of snap ring can
be seen.

% If it is difficult to insert, do not try to force
it in. Check again that the position of the holes
in the hanger and pump case are aligned.

5) Install snap ring (10).

Hanger shaft (left)

1) Push in hanger with handle of hammer, and align
hole of pump case and bearing outer race of
hanger.

2) Insert hanger shaft straight in hole of pump case.

3) Put shim (32) on hanger shaft.

4) Coat O-ring (33) coated with grease to prevent
it from falling off, install to cover (4), then install
to pump case.

0 - O-ring: Grease (G2-Ll)
&% Bolt: 1.35+0.15 kgm

F20S07079

F20S07080

F20S07063

F20S07081
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9. Cylinder block assembly (rear)
Align with spline of drive shaft, and install cylinder
block assembly (8).

10. Spring seat
Push in hanger with handle of hammer, and with
hanger atan angle, install spring seat (34) to hanger.
* Check that the protrusion of the spring seat is
fitted securely in the hole in the hanger.

11. End cover
1) Coat O-ring (35) and (36), and valve plate (37)
with grease to prevent them from falling off,
install to end cover (7), then turn over and check
that they do not fall out.
* Coat the face of the valve plate with no notch
with grease.

s\ Control plate: Grease (G2-LlI)

2) Install end cover (7).
% When installing, be careful to keep the end
cover horizontal.

& m Bolt: 6.3 + 0.7 kgm

F20S07061

F20507082

F20S07083

F20S07060
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12. Spring
Align with spring seat, and assemble inner spring
and outer spring (6) to pump case (5).

13. Cover

1) Set cover (4) on spring.

2) Install tool E1 on diametrically opposite sides,
then tighten nuts in turn to a point where
mounting bolts at other 2 places reach threaded
hole in pump case.

3) When mounting bolts at other 2 places have
taken hold firmly in pump case, remove tool E1
and install normal mounting bolts.

* When installing, be careful to keep the cover
horizontal.

G Bolt: 3.25 + 0.35 kgm

14. Coupling
Insert coupling (3) in drive shaft.

15. Gear pump assembly
Install gear pump assembly (2) to hydraulic pump
assembly (1).

6w Bolt: 2.35 + 0.25 kgm

% For details, see 30-11-22 ASSEMBLY OF
GEAR PUMP ASSEMBLY.

F20S07059

F20S07058

F20S07032
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16. Shift piston

1) Assemble piston (39) in barrel (38), then
assemble in pump case (5).
2) Install plug (40).

&% Plug: 15.6 + 1.5 kgm

30-11-21
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DISASSEMBLY OF GEAR PUMP ASSEMBLY

(PC30-7) (PC45-1)

1.

2.

Remove cover (2) from gear case (1).

Remove ring (3).

Remove guides (4) and O-rings (5).

Remove plates (6).

Push shaft of drive gear (7) from rear face, and
remove side plates (8) and (9), ring (10), and driven

gear (11).

Remove side plates {12) and (13), ring (14), and
plates (15) from inside rear of gear case.

Remove bracket (16) from gear case (1), then remove
ring (17).

ASSEMBLY OF GEAR PUMP
ASSEMBLY

(PC30-7) (PC45-1)

1.

10.

1.

Assemble ring (17) in gear case (1), then align
bracket (16) with gear case.

. Assembile plates (15) in gear case.

. Align side plates (12) and (13), and assemble ring

(14) between them.

. Assemble side plate and ring sub-asembly

(assembled in Step 3) in gear case.

. Assemble drive gear (7).
. Assemble driven gear (11).

. Align side plates (8) and (9), and assemble ring (10)

between them.

. Assemble side plate and ring sub-assembly

(assembled in Step 7) in gear case.

. Assemble plates (6), O-rings (5), and guides (4).

Assemble ring (3).

install cover (2).

Boit: 6 = 0.6 kgm

F205S07085
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REMOVAL OF CENTER SWIVEL JOINT ASSEMBLY

lAk Lower the work equipment to the ground and

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

Disconnect hoses (1) and (2).

* Disconnect 10 hoses at the bottom.

* After removing the piping, mark with tags to
prevent mistakes when installing.

Disconnect hoses (3).

% Disconnect 9 hoses at the top.

* After removing the piping, mark with tags to
prevent mistakes when installing.

Remove link (4).

Remove center swivel joint assembly (5).

“‘ See WEIGHT TABLE.

INSTALLATION OF CENTER
SWIVEL JOINT ASSEMBLY

Carry out installation in the reverse order to removal.

Refilling with oil

Add oil to the specified level, and run the engine
to circulate the oil through the system. Then check
the oil level again.

30-12
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DISASSEMBLY OF CENTER SWIVEL JOINT ASSEMBLY

1. Remove cover (1).
2. Remove snap ring (2).

3. Using push pulier @ remove swivel rotor (4) and
ring (3) from swivel shaft (5).

4. Remove snap ring (6), then remove oil seal (7) and
slipper seals (8).

ASSEMBLY OF CENTER SWIVEL
JOINT ASSEMBLY

1. Assemble slipper seals (8) in swivel rotor (4).
2. Using push tool @ press fit oil seal (7) in swivel
rotor (4), then install snap ring (6).

< Lip of oil seal: Grease (G2-LI)

3. Set swivel shaft (5) on block, then using push tool,
tap swivel rotor (4) with plastic hammer and install.
* When installing the rotor, the extremely careful

not to damage the slipper seal and the lip of oil
seal.

4. Install ring (3), and lock with snap ring (2).

5. Fit O-ring and install cover (1).

20TF01209

202F05435

202F05436
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DISASSEMBLY OF TRAVEL MOTOR ASSEMBLY

PHX-300N (PC25-1, PC30-7)
PHX-350N (PC40-7)

DISASSEMBLY OF BRAKE VALVE ASSEMBLY

1. Brake valve assembly
Remove brake valve assembly (1) from travel motor
assembly.

2. Counterbalance valve
1) Remove plug (2), then remove spring (3), ring (4)
and spool (5).

3. Regulator valve
1) Remove plug (6).
2) Remove spring (7) and ring (8).
3) Remove spool (9).

4. Check valve
1) Remove plug (10).
2) Remove spring (11), then remove check valve
(12).

F20507021

30-13-1
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DISASSEMBLY OF FINAL DRIVE ASSEMBLY

1. Cover
1) Remove plug, then drain oil.

[
wmmy ° PHX-300N : Approx. 1,200 cc
* PHX-350N : Approx. 1,400 cc

2) Remove snap ring (13).
* Insert a flat-blade screwdriver into the notch
in the case, then lift up and remove.
3) Remove cover (14).

4) Remove slide ring (15) from cover.
(PHX 350 only)

020S07

2. No. 2 sun gear
Remove snap ring (16), then remove No. 2 sun gear
(17). (PHX-300N)

Remove No. 2 sun gear shaft. (PHX-350N)

3. No. 2 planetary carrier assembly
1) Remove No. 2 planetary carrier assembly (18).
2) Remove thrust collar (19).

T20S87002

T20S7003

OT2087004

T20S7005

30-13-2
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3) Disassemble No. 2 planetary carrier assembly as
follows.

i) Remove snap ring (20), then remove No. 2
planetary gear (21), bearing, and thrust
washer.

ii) Remove snap ring (22), then remove No. 1 sun
gear.

T20S7006

4. No. 1 planetary carrier assembly
1) Remove No. 1 planetary carrier assembly (23).

2) Disassemble No. 1 planetary carrier assembly as
follows.
i) Remove snap ring (24).
ii) Remove bearing.
iii) Remove No. 1 planetary gear (25), then remove
thrust washer (26).

25 T2057008
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5. Case
1) Tighten final drive flange and hydraulic motor
flange in a vice.
* Tightening force: Max. 800 kg

2) Remove snap ring (27), then remove hydraulic
motor assembly (28).

3) Remove floating seal (29) and O-ring (30).
4) Remove bearings (31).

DISASSEMBLY OF HYDRAULIC MOTOR
ASSEMBLY

1. Floating seal
Remove floating seal (32) and O-ring.

20SF6170

T20S7009

F20S07022

T20S7010
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2. Valve body
1) Remove valve body (33) from housing.
2) Remove valve plate (34).

3) Remove bearing (35) and spring pin (36).

3. Cylinder block assembly
1) Remove cylinder block assembly (37).

2) Disassemble cylinder block assembly as follows.
i) Remove retainer plate (38) together with
pistions (39). '

30-13-5
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ii) Remove barrel holder (40) and pin (41).

iii) Remove snap ring (42), then remove retainer

(43), spring (44), and retainer (43).

4. Swash plate
Remove swash plate (45).

5. Shaft assembly

1) Remove shaft assembly (46).
2) Remove bearing from shaft.

* Be careful not to scratch the sliding surface
of the oil seal.

6. Oil seal
Remove oil seal (47).

20SF6171A

T20S7015
46
T20S7016
Housing
20SF6174A
30-13-6
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ASSEMBLY OF TRAVEL MOTOR ASSEMBLY

PHX-300N (PC25-1, PC30-7)
PHX-350N (PC40-7)

Preparatory work

® Clean all parts, and check for dirt or damage. Coat
the sliding surfaces of all parts with engine oil (EO10-
CD, new oil) before installing.

ASSEMBLY OF HYDRAULIC MOTOR
ASSEMBLY

1. Oil seal
Press fit oil seal (47) to housing.
% Use a new part for the oil seal.

* Press fit the oil seal in the direction shown in
the diagram.

<\ Lip of oil seal: Grease (G2-Ll)

2. Shaft assembly
1) Press fit bearing (48) to shaft.
* Use a new part for the bearing.
* Be careful not to damage the sliding surface
of the shaft oil seal.

2) Install shaft assembly (46) to housing.
* Be careful not to damage the oil seal when
installing the shaft.

30-13-7
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Housing
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3. Swash plate

Install swash plate (45) in housing.
* Align with the positioning pin when installing.
45
T20S7015
4. Cylinder block assembly 4
1) Assemble cylinder block assembly as follows. @,/
i) Install retainer (43), spring (44), and retainer 43
(43), then install snap ring (42). @/
ii) Install pin (41) and barrel holder (40). %,,__. 44
e— 4
)
— 41
5 40 20SF6171A
2) Assembile pistons (39) to retainer plate (38), then
install it to cylinder block.
T20S7014

3) Install cylinder block assembly (37) in housing.

* Install so that the shoe contacts the swash
plate.

4) Fit O-ring to housing.




5. Valve body, valve plate
1) Install spring pin (36) and bearing (35) to valve
body.
2) Fit O-ring to valve body.

3) Assemble valve plate (34) to valve body (33).
4) Install valve body (33) to housing.

W Housing: Approx, 250 cc
651 Mounting bolt: 5.9 + 0.7 kgm

6. Floating seal
Fit O-ring and floating seal (32) to housing.
* Install the floating seal in the direction shown
in the diagram.
* After installing the floating seal, remove all
grease and oil from the seal surface.

Seal surface

A 4

Housing T20S7019

ASSEMBLY OF FINAL DRIVE ASSEMBLY

1. Case
1) Press fit bearings (31) to case.
* Press fit with the side where the inner race
is protruding at the top.
2) Fit O-ring (30) and floating seal (29).
* After installing, remove all grease and oil from
the seal surface.

30-13-9
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L
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3) Tighten final drive flange and hydraulic motor
flange in a vice.

* Tightening force: Max. 800 kg . Body

Flange

20SF6170

4) Install snap ring (27).

T20S7009

2. No. 1 planetary carrier assembly
1) Assemble No. 1 planetary carrier assembly as
follows.
i) Install thrust washer (26).
ii) Install No. 1 planetary gear (25).
iii) Install bearing.
iv) Install snap ring (24).

T20S7008

2) Install No. 1 planetary carrier assembly (23) in
case.

* Align with the shaft spline when installing.

T20S7007

30-13-10
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3. No. 2 planetary carrier assembly

1) Assemble No. 2 planetary carrier assembly as
follows.
i) Install No. 1 sun gear, then install snap ring

(22).

ii) Install thrust washer.
iii)Install No. 2 planetary gear (21).
iv) Install bearing, then install snap ring (20).

2) Install No. 2 planetary carrier assembly (18)
together with thrust collar (19).
* Stick with grease to prevent the thrust collar
from falling out when installing.

4. No. 2 sun gear
Install No. 2 sun gear (17), then install snap ring
(16). (PHX-300N)

Install No. 2 sun gear shaft. (PHX-350N)

5. Cover
1) Install slide ring (15) to cover. (PHX-350N only)
% Stick it with grease to prevent it from coming
out of position when the cover is installed.
2) Fit O-ring to cover.

w Final drive: Approx. 1,200 cc (PHX-300N)
Approx. 1,400 cc (PHX-350N)

30-13-11
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4) Install cover (14), then install snap ring (13).

* Be careful not to damage the O-ring when
installing the cover.

* Install so that the end gap of the snap ring
is at a position 180 x 30° from the notch in
the case.

5) Install plug.
* Wind seal tape.

G %] Plug: 4.5+ 1.5 kgm 13

T20S87002

ASSEMBLY OF BRAKE VALVE ASSEMBLY

1. Check valve
1) Install check valve (12) and spring (11).
2) Fit O-ring, then tighten plug (10).

G 7m] Plug: 6 £ 1 kgm

2. Regulator valve
1) Install spool (9).
2) Install ring (8) and spring (7).
3) Fit O-ring, then tighten plug (6).

G %] Plug: 185 £ 1.5 kgm

3. Counterbalance valve
1) Install spool (5).
2) Install ring (4) and spring (3).
3) Fit O-ring, then tighten plug (2). 6 F20S07021

6] Plug: 18.5+ 1.5 kgm

4. Brake valve assembly

1) Fit O-rings to brake valve assembly. w—

2) Install brake valve assembly (1).

61 Mounting bolt: 2.95 + 0.35 kgm

T20S7001

30-13-12



DISASSEMBLY OF TRAVEL MOTOR ASSEMBLY

GMOS5VL (PC45-1)
Preparatory work
1) Install tool F1 to spindle, then raise with crane and

intall to tool F2.
* Install tool F1 at diametrically opposite points.

F20S07086

2) Remove 3 plugs (1) and drain oil.
[

weaw . Approx. 1.1 ¢

%

F20S07087

020S07

DISASSEMBLY OF TRAVEL MOTOR
ASSEMBLY

1. Cover
1) Set motor in position with cover at top.
2) Make match marks on mating surface of cover
and hub.
3) Twist end gap with pin pliers, and remove ring
(2).

F20S07088

* If it is difficult to remove the ring, drill a hole
of $2 mm at the position shown in the diagram
on the r!ght, lift up the ring with tool F3, and (End gap)
remove it. 20

F20S07089

30-13-13
@



020S07

4) Install 2 bolts inside tool F4 to plug hole, and
tighten 2 bolts outside in turn, then remove cover
(3).

% To prevent damage to the hub, fit a block at
the point where the tip of the outside bolt
contacts.

Block

F20S07090

* When not using tool F4, install tool F5 to plug
hole, then raise with crane and remove cover
(3).

F20S07091

Input gear
1) Remove snap ring, then remove input gear (4).

F20S07092

Spur gear
1) Remove snap ring (5).
2) Remove spur gear (6) and distance piece.

5 F20S07093

30-13-14
@



4. Rear flange
1) Remove 6 mounting bolts (7).
* If the rear flange is to be further disassembled,
loosen the plug.

2) Remove rear flange (8).

* Hold the rear flange with both hands, then
lift it straight up slowly and remove it. If it
is forcibly twisted or hit, the timing plate may
drop and be damaged.

3) Using tool F6, remove timing plate (9).
* Be careful not to damage the mating surface.

4) Remove bearing (10).
5) Remove pin from rear flange.

30-13-15
@
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5.

6.

7.

Cylinder, piston assembly

1) Set travel motor facing side.

2) Drain oil from motor.

3) Hold cylinder block (11) with both hands, and
remove together with piston assembly.

* Before removing, rotate the cylinder block
backwards and forwards 2 — 3 times by hand,
and check that the shoe is completely discon-
nected from the swash plate.

Piston

1) Remove piston (12) and retainer plate (13).
2) Remove thrust bowl (14).

3) Remove 3 pins (15).

Disassembly of cylinder block

1) Set cylinder block on press work stand, and hold
washer in position with tool F7.

2) Using pliers, remove snap ring (16).

3) Loosen press, and remove 2 washers (17) and
spring (18).

16

F20S07096

F20205217A-K

30-13-16
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8. Swash plate
1) Remove swash plate (20).
2) Remove thrust plate (19) from swash plate.

* If it is in tight contact because of oil and is
difficult to remove, blow compressed air at the
mating surface, then remove it.

3) Remove 2 balls.

9. Shaft
Remove shaft (21) together with bearing.
* If it is difficult to remove, tap the end of the shaft
with a plastic hammer from the final drive end,
and then remove it.

10. Disassembly of shaft
1) Install shaft in too! F8.

2) Hold tip of shaft with press, and remove bearing
(22).

11. Speed selector piston
Using tool F9, blow in compressed air from hole
of passage, and remove speed selector piston (23).
* Air pressure: 3 — 5 kg/cm?

30-13-17
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12. Hold flange
1) Turn over motor.
2) Install tool F10 to hub and spindle.
% Install the holders so that they are on
symmentrically opposite sides.

3) Turn over motor.
4) Remove 3 snap rings (24).
- * Make match marks on the snap ring and the
hold flange, then remove.

020S07

5) Remove reamer bolt (25).
% Loosen the reamer bolt slowly. If it becomes
stiff when removing it, tighten it, and loosen
it again.

6) Remove hold flange (26).
* The bearing inner race can be removed at the
same time.
* Make a match mark on the hold flange and
the spindle, then remove.

F10

F20S07100

24

Match mark

F20S07101

F20S07102

L“26

F20S07103

30-13-18
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7) Remove bearing (27).

13. RV gear assembly
1) Remove RV gear assembly (28).

* To remove the RV gear assembly, hold the tip
of crankshaft (29), then lift it straight up and
remove it.

* Do not disassemble the RV gear assembly.

2) Remove 30 pins.

14. Hub
1) Turn over motor.
2) Remove tool F10.
3) Install tool F1, and lift off spindle (30).
% Install tool F1 so that they are at diagonally
opposite sides.
* To prevent damage to the bearing retainer,
lift the spindle up slowly.

4) Disassembly of hub
i) Remove distance piece.
ii) Remove bearing inner race and ball.
iii) Using tool F11, hitbearing outer race (31) with
a hammer to remove.

30-13-19
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15. Disassemly of hold flange

1) Remove bearing outer race (32) from hold flange.

2) Remove bearing inner race from hold flange.

16. Disassembly of spindle

1) Using screwdriver, remove oil seal (33) from
spindle.

2) Remove floating seal (34) from spindle.

3) Using an aluminium bar remove bearing outer
race (35) from spindie.

F20S07106

F20205229A-K

\‘\/,

7AK

=S

Aluminium bar
%7 /35

F20205228A-K

30-13-20
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4) Using tool F6 and F12, remove bearing inner
race (36).

DISASSEMBLY OF BRAKE VALVE ASSEMBLY

1. Check valve
1) Remove plug (37).
2) Remove spring (38) and check valve (39).
* Be careful not to damage the oscillating
surface of the spool.

2. Counterbalance valve
1) Remove plug (40).
2) Remove spring (41) and stopper (42).
3) Remove spool (43).
* Be careful not to damage the outer surface
of the spool and oscillating surface of the
flange.

3. Regulator valve
1) Put tool F13 in contact with ring notch, tap with

a hammer and remove ring (44).

* When the ring is removed, the hole is
damaged, so repair the hole after removing
the ring.

2) Remove stopper (45), spring (46), and valve (47).

30-13-21
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ASSEMBLY OF TRAVEL MOTOR ASSEMBLY

GMOS5VL (PC45-1)
ASSEMBLY OF BRAKE VALVE ASSEMBLY

1. Check valve
1) Install O-rings to plugs.
2) Coat spring (38) and valve (39) with grease, then
assemble temporarily to plugs.
3) Install plug (37) and tighten to specified torque.

s = O-ring: Grease (G2-LI)
4% Plug: 5.0 + 0.5 kgm

2. Counterbalance valve
1) Install spool (43).

% Coat the outside circumference of the spool
with engine oil.

* To prevent damage to the inside surface of
the flange and the outside circumference of
the spool, align the center of the flange hole
with the center of the spool when installing.

2) Install stopper (42) and spring (41).
3) Fit O-ring to plug, then install plug (40) and
tighten to specified tightening torque.

s\ O-ring: Grease (G2-LI)

G =] Plug: 11 £ 1.1 kgm

3. Regulator vaive
1) Install valve (47).
2) Install spring (46) and stopper (45).
3) Bend ring (44) slightly, and install to valve hole.
4) Using tool F14, push ring (44) and install ring
groove.
* Install the ring securely in the ring groove.

F20507108
46
O
41 45 44 F14
F20507109
30-13-22
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ASSEMBLY OF TRAVEL MOTOR ASSEMBLY

1. Assembly of hub
1) Using an aluminium bar, install bearing outer
race (31).
* Press fit a little at a time around the whole
circumference.

2) Install O-ring (48) in ring groove of hub.
0\ O-ring: Grease (G2-Ll)

3) Install bearing inner race and balls {(49).
4) Install distance piece.
* When installing the distance piece, tap with
plastic hammer to prevent damage to the O-
ring, and press fit.

2. Assembly of spindle
1) Install floating seal (34) to spindle (30).

0\, O-ring of floating seal: Grease (G2-Ll)

* Insert the O-ring securely in the groove, then
assemble so that the spindle groove face and
floating seal face are parallel when assembled.

2) Using aluminium bar, install bearing inner race.
* Tap the outside circumference of the outer
race a little at a time to press fit uniformly.

3) Install 3 bearing outer races.

30-13-23
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Hub

F20S07110

Hub
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3. Assembly of hub and spindle
1) Install tool F1 in spindle.

2) Raise spindle (30) and install to hub.
F1

F20205225A-K

3) Using tool F10, secure hub and spindle.
% Install tool F10 so that they are on symmen-
trically opposite sides.

F20S07100

4. RV gear assembly
1) Turn over motor and set cover facing up.
2) Install RV gear assembly (28).
% Be careful not to drop the RV gear assembly
suddenly.
3) Install 30 pins between pin groove of hub and
tooth groove of gear.

F20S07105

4) Using an aluminium bar, install bearing outer

race (50). @2
5) Install bearing inner race and balls. Aluminium bar

Hub

30

F20S07111

30-13-24
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5. Adjusting thickness of hold flange
* When replacing the hub, spindle, hold flange,
and bearing, adjust the thickness of the hold
flange as follows, then adjust the preload of the
bearing.
1) Instali tool F15 to spindle, then tighten special
nut to specified tightening torque.

61 Special nut: 3 kgm

2) Using a depth micrometer, measure dimension
of depth "A".
3) Using the following formula, calculate clearance
"C".
« C=A-B A: Depth (Actual value)
B: Measurement jig dimension
C: Clearance (Calculated value)

4) Measure dimension "D” of hold flange (26).
5) Using results of measurements made in steps
1) — 4), adjust hold flange (26) as follows.
a) If hold flange dimension “D"” is larger than
clearance "C".
Shave hold flange with a lathe until it is
clearance “"C" (specified dimension).
b) If hold flange dimension "“D” is within
tolerance for clearance "C".
Use hold flange as it is.
c) If hold flange dimension “D" is smaller than
clearance "C".
Use a new hold flange and shave it until it
is clearance "C".
6) Remove tool F15.

30-13-25
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6. Hold flange

1) Install bearing inner race and balls to hold flange.
2) Install hold flange (26).

* Align with the match marks on the spindle
and install the hold fla<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>