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MACHINE MODEL SERIAL NUMBER
PC290LC-6K K30001 and up, K34001 and up
PC290NLC-6K K30001 and up, K34001 and up

This shop manual may contain attachements and optional equipment that are not available in your area.
Please consult your local Komatsu distributor for those items you may require. Materials and specifications
are subject to change without notice

PC290LC-6K, PC290NLC-6K mount the SA6D102EA-1 engine.
for details of the engine, see the 102 Service Engine Shop Manual.
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SAFETY NOTICE

SAFETY
SAFETY NOTICE

IMPORTANT SAFETY NOTICE

Proper service and repairs extremely important for safe machine operation. The service and
repair techniques recommended by Komatsu and described in this manual are both sepcially
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 accompaning these symbols should always be followed carefully. 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 carefully BE-
FORE operating the machine.

1

00-6

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

When carrying out any operation, always

wear safety shoes and helmet. Do not wear

loose work clothes, or clothes with buttons

missing.

« Always wear safety glasses when hit-
ting parts with a hammer.

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

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

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

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

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 ar-
eas provided for smoking. Never smoke while
working.

PREPARATIONS FOR WORK.

7.

10.

Before adding the oil or making any repairs
park the machine on hard, level ground, and
block the wheels or tracks to prevent the ma-
chine 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 wrok equipment from fall-
ing. In addition, be sure to lock all the control
levers and hang warning signs on them.

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

Remove all mud and oil from the steps or other
paces used to get on and off the machine. Al-
ways use the handrails, ladders or steps when
getting on or off the machine. Never jump on or
off the machine. If it is impossible to use the
handrails, ladders or steps, use a stand to pro-
vide safe footing.



SAFETY

SAFETY NOTICE

PRECAUTIONS DURING WORK

11.

12.

13.

14.

15.

16.

17.

18.

19.

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

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 nega-
tive (-) terminal first.

When raising heavy components, use a hoist or
crane.

Check that the wire rope, chains and hooks are
free from damage.

Always use lifting equipment which has ample
capacity.

Install the lifting equipment at he correct places.
Use a hoist of crane and operate slowly to pre-
vent the component from hitting any other part.
Do not work with any part still raised by the
hoist or crane.

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

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 oil or fuel drops 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, only use the minimum of
gasoline when washing electrical parts.

Be sure to assemble all parts again in their

original places.

Replace any damaged parts with new parts.

e When installing hoses and wires, be sure
that the will not be damaged by contact
with oter parts when the machine is being
operated.

20.

21.

22.

23.

24,

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

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

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

When messuring hydraulic pressure, check that
the messuring tool is correctly assembled for
taking any measurements.

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

00-9
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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 devided as follows:

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

Electrical volume:

Attachments volume: volume to cover all

} Each issued as one
models

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

L Iltem number (10. Structure
and Function)

Consecutive page number

for each item

Example 2 (Engine Volume:)

—=
N

'
(63}

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
104 | Added pages 12-203-2
10-5 12-204

00-10

REVISED EDITION MARK

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

REVISIONS

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

SYMBOLS
So that the shop manual can be of ample practical

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

Symbol ltem Remarks
Special safety precautions
A Safety |are necessary when

performing the work.

Special technical
precautions or other

|:| Caution |precautions for preserving
standards are necessary
when performing the work.

Weight of parts of systems.
Caution necessary when
Weight |selecting hoisting wire, or
when working posture is
important, ect.

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

Tightening
torque

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

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

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

e b i B
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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 DISASSEM-
BLY AND ASSEMBLY section, every
part weighing 25 kg op mroe is indicated

with the symbol e
‘

If a part cannot be smootlhy 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

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

2)

the table below:
The allowable load value is estimated to be
one-sixth or one-seventh of the breaking
strength of the rope used.

Sling wire ropes from the middle portion of the
hook.

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

3)

4)

100%  88% 79% T1% 1%

SADOOATY

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

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

Do not sling a heavy load with ropes forming a
wide hanging angle from the hook. When hoist-
ing a load with two or more ropes, the force sub-
jected to each rope will increase with the
nahging angles. The table below shows the
variation of allowable load (kg) when hoisting is
made with two ropes, each of which is allowed
to sling up to 1000 kg vertically, at various hang-
ing angles.

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

198
@ooo) 186
10.6
{2000)

Load caracity IKHIKl}

98
oo

0 60 90 120 160

Lifting anele ideorce! SADO0480
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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
LT-1A 790-129-9030 150 ¢ Tube *  Used to prevent rubber gaskets, rubber cushions, and
cork plugs from coming out
¢ Used in places requiring an immediately effective, strong
LT-1B 790-129-9050 209 Plastic adhesive. Used for plastics (except polyethylene,
(x2) container polyprpylene, tetrafluoroethylene and vinyl chloride),
rubber, metal, and non-metal.
5049 Plastic «  Features: resistance to heat, chemicals
LT-2 09940-00030 container ¢ Used for anti-lossening and sealant purposes for bolts
Adhesive and plugs
LT-3 790-129-9060 Adhesive Can ¢ Used as adhesive or sealant for metal, glass, plastic
(Set of adhesive | :1kg
and hardening Hardening
agent) agent
15009
LT-4 2509 Plastic ¢ Used as sealant for machined holes
container
(Loctite 648-50) 790-129-9040 50 cc - «  Features: Resistance to heat, chemicals
¢ Used at joint portions subject to high temperature
LG-1 79A-129-9110 2009 Tube ¢ Used as adhesive or sealant for gaskets and packings of
power train case, etc.
« Features: Resistance to heat
« Used as sealant for flange surfaces and bolts at high
LG-3 790-129-9070 1kg Can temperature locations, used te prevent seizure
« 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-4 790-120-9020 2009 Tube « Aiso possible to use as sealant for flanges with large
Gasket sealant clearance
*  Used as sealant for mating surfaces of final drive case,
transmission case.
Plastic *  Used as sealant for various threads, pipe joints, flanges
LG-5 790-129-9080 1kg container ¢ Used as sealant for tapered plugs, elbows, nipples of
hydraulic piping
«  Features: Silicon based, resistance to heat, cold
LG-6 09940-00011 2509 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 fo rflywheel housing, intake manifold, oil
pan, thermostat housing, etc.
IRESF pretvention - 09940-00051 609 Can «  Used as lubricant for sliding parts (to prevent squeaking)
ubrican
Molybdenum *  Used to prevent seizure or scuffing of the thread when
disulphide - 09940-00040 20049 Tube presss fitting or shrink fitting
lubricant *  Used as lubricant for linkage, bearings, etc.
SYG350LI
SYG-400LI
Lithium grease G2-LI SYG-400LI-A Various Various *  General purpose type
SYG-160LI
SYGA-160CNLI
SSG2-400CA Various «  Used for normal temperature, light load bearing at places
SYG2-350CA Various in contact with water or steam
Calcium grease G2-CA SYG2-400CA-A
SYG2-160CA
SYGA-16NCA
mgﬂ}fﬁg%ﬁum - SYG2-400M 400 g (10 Bellows type |+  Used for places with heavy load
grease per case)
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FOREWORD STANDARD TIGHTENING TORQUE

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 @ @
of bolt across flats b /
SADO04E = 54000482
mm mm kgm Nm
10 1.35+0.15 13.2+14
13 3.2+0.3 31.4+29
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 24 285+ 3 279 £ 29
18 27 39+4 383+ 39
20 30 56+ 6 549 + 58
22 32 76+ 8 745 + 78
24 36 945+ 10 927 + 98
27 41 135+ 15 1320 + 140
30 46 175+ 20 1720 + 190
33 50 225+ 25 2210 + 240
36 55 280 + 30 2750 + 290
39 60 335+ 25 3280 + 340

0 This torque table does not apply to the bolts with nylon packaging or other nonferrous metal wash-
ers are to be used, or which require tightening to otherwise specified torque.
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STANDARD TIGHTENING TORQUE

TIGHTENING TORQUE OF SPLIT FLANGE BOLTS

Use these torques for split flange bolts.

Thread daimeter

Width

Tightening torque

of bolt across flats
mm mm kgm Nm
10 14 6.7+ 0.7 65.7+ 6.8
12 17 115+1 112+ 9.8
16 22 285+ 3 279 + 29

TIGHTENING TORQUE FOR FLARED NUTS

Use these torques for flared part of nut.

Sealing surface

A AL IS F AT I IS

SADJQAES

Thread daimeter

Width

Tightening torque

of bolt across flats

mm mm kgm Nm

14 19 25+05 245+49
18 24 5+2 49 £ 19.6
22 27 8+2 78.5+ 19.6
24 32 14+3 137.3+29.4
30 36 18+3 176.5+29.4
33 41 20+5 196.1 + 49
36 46 25+5 2452 + 49
42 55 305 294.2 + 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 nominale number 5 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

Nominal Copper wire - Cable Current . o
number | Number of Dia. of Cross section | o p_ (mm) | rating (A) Applicable circuit
strands | strands (mm) (mm2)
0.85 11 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 harging 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
Pirti)c;r- Clas- Charging Ground Starting Lighting Instrument Signal Other
sification
L pri. |Code W B B R Y G L
mary |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
A Auxi- Code WL - BR RY YG GY LY
liary |Color | White & Blue - Black & Red | Red & Yellow |Yellow & Green|Green & Yellow| Blue & Yellow
Code WG - - RG YL GB LBB
> Color | White & Green - - Red & Green | Yellow & Blue | Green & Black | Blue & Black
Code - - RL YW GL
° Color - - Red & Blue | Yellow & White | Green & Blue
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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 to 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 pint © gives the value when converting from

millimeters to inches. Therefore, 55mm = 2.165 inches.

2. Convert 550 mm into inches.

(1) The nuber 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 orginal value. This gives 550 mm = 21.65 inches.

Millimeters to inches : 1 mm =0.03937 in
0 1 2 3 4 5 | 6 7 8 9
0 0 0.039 | 0.079 | 0.118 | 0.157 | 0.197'| 0.236 | 0.276 | 0.315 | 0.354
|
10 0.394 | 0.433 | 0.472 | 0.512 | 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
© |
®- | 50 | 1969 | 2.008 | 2047 | 2.087 | 2.126 ||2.165| 2.205 | 2244 | 2.283 | 2.323
60 2.362 | 2402 | 2441 | 2.480 | 2.520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.717
70 2.756 | 2.795 | 2.385 | 2.874 | 2913 | 2953 | 2992 | 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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Millimeters to Inches

1 mm =0.03937 in

0 1 2 3 4 5 6 7 8 9
0 0 0.039 | 0.079 | 0.118 | 0.157 | 0.197 | 0.236 | 0.276 | 0.315 | 0.354
10 0.394 | 0.433 | 0472 | 0512 | 0551 | 0.591 | 0.630 | 0.669 | 0.709 | 0.748
20 0.787 | 0.827 | 0.866 | 0.906 | 0.945 | 0.984 | 1.024 | 1.063 | 1.102 | 1.142
30 1.181 | 1.220 | 1.260 | 1.299 | 1.339 | 1.378 | 1417 | 1.457 | 1.496 | 1.536
40 1.575 1.614 1.654 1.693 1.732 1.772 1.811 1.850 1.890 1.929
50 1.969 | 2.008 | 2.047 | 2.087 | 2.126 | 2.165 | 2.205 | 2.244 | 2.283 | 2.323
60 2.362 | 2402 | 2.441 | 2.480 | 2.520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.712
70 2.756 | 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 | 33.07 | 3.346 | 3.386 | 3.425 | 3.465 | 3.504
90 3543 | 3.583 | 3.622 | 3.661 | 3.701 | 3.740 | 3.780 | 3.819 | 3.858 | 3.898
Kilogram to Pound
1kg = 2.2046 Ib
0 1 2 3 4 5 6 7 8 9
0 0 2.20 4.41 6.61 8.82 11.02 | 13.23 | 1543 | 17.64 | 19.84
10 22.05 | 2425 | 26.46 | 28.66 | 30.86 | 33.07 | 35.27 | 37.48 | 39.68 | 41.89
20 44,09 | 46.30 | 4850 | 50.71 | 5191 | 55.12 | 57.32 | 59.53 | 61.73 | 63.93
30 66.14 | 68.34 | 70.55 | 72.75 | 74.96 | 77.16 | 79.37 | 81.57 | 83.78 | 85.98
40 88.18 | 90.39 | 92.59 | 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 | 135.66 | 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 | 202.03 | 205.03 | 207.24 | 209.44 | 211.64 | 213.85 | 216.05 | 218.26
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Litre to U.S. Gallon
1/=0.2642 U.S. Gal

0 1 2 3 4 5 6 7 8 9
0 0 0.264 | 0.528 |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 | 4491 | 4.755 | 5.019
20 5.283 | 5548 | 5.812 |6.076 6.3340 | 6.604 | 6.869 | 7.133 | 7.397 | 7.661
30 7.925 | 8.189 | 8.454 |8.718 8.982 | 9.246 | 9.510 | 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944
50 13.209 | 13.473 | 13.737 |14.001 | 14.265 | 14.529 | 14.795 | 15.058 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 |16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 [19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21.134 | 21.398 | 21.662 |21.926 | 22.190 | 22.455 | 22.719 | 22.983 | 23.247 | 23.511
90 23.775 | 24.040 | 24.304 |24.568 | 24.832 | 25.096 | 25.361 | 25.625 | 25.889 | 26.153

Litre to U.K. Gallon
1/=0.21997 U.K. Gal

0 1 2 3 4 5 6 7 8 9
0 0 0.220 | 0.440 |0.660 0.880 | 1.100 | 1.320 | 1.540 | 1.760 | 1.980
10 2.200 | 2.420 | 2.640 |2.860 3.080 | 3.300 | 35.20 | 3.740 | 3.950 | 4.179
20 4399 | 4.619 | 4.839 |5.059 5279 | 5499 | 5719 | 5.939 | 6.159 6379
30 6.599 | 6.819 | 7.039 |7.259 7479 | 7969 | 7.919 | 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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kgmto ft. Ib
1 kgm=7.233ft. |b
0 1 2 3 4 5 6 7 8 9
0 0 7.2 14.5 21.7 28.9 36.2 43.4 50.6 57.9 65.1
10 72.3 79.6 86.8 94.0 101.3 | 1085 | 115.7 | 123.0 | 130.2 | 137.4
20 144.7 | 1519 | 159.1 | 166.4 | 173.6 | 180.8 | 188.1 | 195.3 | 202.5 | 209.8
30 217.0 | 2242 | 2315 | 238.7 | 2459 | 253.2 | 260.4 | 267.6 | 2749 | 282.1
40 289.3 | 296.6 | 303.8 | 311.0 | 318.3 | 325.5 | 332.7 | 340.0 | 347.2 | 354.4
50 361.7 | 368.9 | 376.1 | 383.4 | 390.6 | 397.8 | 405.1 | 412.3 | 419.5 | 426.8
60 434.0 | 441.2 | 4485 | 455.7 | 4629 | 470.2 | 4774 | 484.6 | 491.8 | 499.1
70 506.3 | 5135 | 520.8 | 528.0 | 535.2 | 5425 | 549.7 | 556.9 | 564.2 | 571.4
80 578.6 | 585.9 | 593.1 | 600.3 | 607.6 | 614.8 | 622.0 | 629.3 | 636.5 | 643.7
90 651.0 | 658.2 | 665.4 | 672.7 | 679.9 | 687.1 | 694.4 | 701.6 | 708.8 | 716.1
100 723.3 | 7305 | 737.8 | 745.0 | 752.2 | 759.5 | 766.7 | 773.9 | 781.2 | 788.4
110 795.6 | 802.9 | 810.1 | 817.3 | 824.6 | 831.8 | 839.0 | 846.3 | 853.5 | 860.7
120 868.0 | 875.2 | 882.4 | 889.7 | 896.9 | 904.1 | 9114 | 918.6 | 925.8 | 933.1
130 940.3 | 9475 | 954.8 | 962.0 | 969.2 | 976.5 | 983.7 | 990.9 | 998.2 | 1005.4
140 1012.6 | 1019.9 | 1027.1 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7
150 1084.9 | 1092.2 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 1128.3 | 1135.6 | 1142.8 | 1150.0
160 1157.3 | 1164.5 | 1171.7 | 1179.0 | 1186.2 | 1193.4 | 1200.7 | 1207.9 | 1215.1 | 1222.4
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 1301.9 | 1309.2 | 1316.4 | 1323.6 | 1330.9 | 1338.1 | 1245.3 | 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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kg/cm 2 to Ib/in 2
1 kg/cm? = 14.2233 Ib/in?

0 1 2 3 4 5 6 7 8 9

0 0 14.2 28.4 42.7 56.9 71.1 85.3 99.6 113.8 | 128.0
10 1422 | 156.5 | 170.7 | 1849 | 199.1 | 2134 | 227.6 | 2418 | 256.0 | 270.2
20 2845 | 298.7 | 3129 | 327.1 | 3414 | 3556 | 369.8 | 384.0 | 398.3 | 4125
30 426.7 | 4409 | 455.1 | 469.4 | 483.6 | 497.8 | 512.0 | 526.3 | 540.5 | 554.7
40 568.9 | 583.2 | 5974 | 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 1536 1550
110 1565 1579 1593 1607 1621 1636 1650 1664 1678 1693
120 1707 1721 1735 1749 1764 1778 1792 1806 1821 1835
130 1849 1863 1877 1892 1906 1920 1934 1949 1963 1977
140 1991 2005 2020 2034 2048 2062 2077 2091 2105 2119
150 2134 2148 2162 2176 2190 2205 2219 2233 2247 2262
160 2276 2290 2304 2318 2333 2347 2361 2375 2389 2404
170 2418 2432 2446 2460 2475 2489 2503 2518 2532 2546
180 2560 2574 2589 2603 1617 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 4471 3385 3399
240 3414 3428 3442 3456 3470 3485 3499 3513 3527 3542
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Temperature
Fahrenheit-Centigrade Conversion; a simple way to convert a Fahrenheit temperature reading into a Centigrade
temperature reading or vice 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 desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of Fahren-
heit temperatures and read the corresponding Centigrade temperature in the column at the left.
If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table of

Centigrade values, and read the corresponding Fahrenheit temperature on the right.

1°C = 33.8°F
°C °F °C °F °C °F °C °F
-40.4 -40 -40.0 | -11.7 11 51.8 7.8 46 114.8 27.2 81 117.8
-37.2 -35 -31.0 | -111 12 53.6 8.3 47 116.6 27.8 82 179.6
-34.4 -30 -22.0 | -10.6 13 55.4 8.9 48 118.4 28.3 83 181.4
-31.7 -25 -13.0 | -10.0 14 57.2 9.4 49 120.2 28.9 84 183.2
-28.9 -20 -4.0 9.4 15 59.0 10.0 50 122.0 29.4 85 185.0
-28.3 -19 -2.2 -8.9 16 60.8 10.6 51 123.8 30.0 86 186.8
-27.8 -18 -0.4 -8.3 17 62.6 111 52 125.6 30.6 87 188.6
-27.2 -17 1.4 -7.8 18 64.4 11.7 53 127.4 31.1 88 190.4
-26.7 -16 3.2 -7.2 19 66.2 12.2 54 129.2 31.7 89 192.2
-26.1 -15 5.0 -6.7 20 68.0 12.8 55 131.0 32.2 90 194.0
-25.6 -14 6.8 -6.1 21 69.8 13.3 56 132.8 32.8 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 134.6 33.3 92 197.6
-24.4 -12 10.4 -5.0 23 73.4 14.4 58 136.4 | 33.9 03 199.4
-23.9 -11 12.2 -4.4 24 73.4 15.0 59 138.2 34.4 94 201.2
-23.3 -10 14.0 -3.9 25 75.2 15.6 60 140.0 35.0 95 203.0
-22.8 -9 15.8 -3.3 26 77.0 16.1 61 141.8 35.6 96 204.8
-22.2 -8 17.6 -2.8 27 78.8 16.7 62 143.6 36.1 97 206.6
-21.7 -7 19.4 -2.2 28 80.6 17.2 63 1454 | 36.7 98 208.4
-21.1 -6 21.2 -1.7 29 82.4 17.8 64 147.2 37.2 99 210.2
-20.6 -5 23.0 -11 30 86.0 18.3 65 149.0 37.8 100 212.0
-20.0 -4 24.8 -0.6 31 87.8 18.9 66 150.8 | 40.6 105 221.0
-19.4 -3 26.6 0 32 89.6 19.4 67 152.6 | 43.3 110 230.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 | 46.1 115 239.0
-18.3 -1 30.2 11 34 93.2 20.6 69 156.2 48.9 120 248.0
-17.8 0 32.0 1.7 35 95.0 21.1 70 158.0 51.7 125 257.0
-17.2 1 33.8 2.2 36 96.8 21.7 71 159.8 54.4 130 266.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 161.6 57.2 135 275.0
-16.1 3 37.4 3.3 38 100.4 22.8 73 163.4 | 60.0 140 284.0
-15.6 4 39.2 3.9 39 102.2 23.3 74 165.2 62.7 145 293.0
-15.0 5 41.0 4.4 40 104.0 23.9 75 167.0 65.6 150 302.0
-14.4 6 42.8 5.0 41 105.8 24.4 76 168.8 68.3 155 311.0
-13.9 7 44.6 5.6 42 107.6 25.0 77 170.6 71.1 160 320.0
-13.3 8 46.4 6.1 43 109.4 25.6 78 172.4 73.9 165 329.0
-12.8 9 48.2 6.7 44 111.2 26.1 79 174.2 76.7 170 338.0
-12.2 10 50.0 7.2 45 113.0 26.7 80 176.0 79.4 175 347.0
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MEMORANDA STRUCTURE AND FUNCTION

MEMORANDA
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STRUCTURE AND FUNCTION ENGINE RELATED PARTS

ENGINE RELATED PARTS

o
\
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+

s |
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SECTION B-B SECTION C-C SECTION D-D SECTION E-E

Drive plate SPECIFICATIONS

Torsion spring The damper assembly is a wet type
Stopper pin Oil capacity: 0.75 I.

Friction plate

Damper assembly

Air cleaner

Intake connector

Muffler

. Rear engine mount

0. Front engine mount

BOO®NOOOR®WDNE
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RADIATOR « OIL COOLER STRUCTURE AND FUNCTION

RADIATOR « OIL COOLER 5 7

1. Reservoir tank 6. Radiator outlet hose SPECIFICATIONS
2. Oil cooler 7. Guard Radiator: CWX-4
3. Radiator 8. Radiator inlet hose Oil cooler: SF-3

4. Fan 9. Shroud

5. Radiator cap
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STRUCTURE AND FUNCTION POWER TRAIN

POWER TRAIN
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1. Idler 6. Engine
2. Center swivel joint 7. Hydraulic pump
3. Control valve 8. Travel speed solenoid valve
4. Final drive 9. Swing brake solenoid valve
5. Travel motor 10. Swing machinery
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FINAL DRIVE STRUCTURE AND FUNCTION

FINAL DRIVE

PC290-6k

Level plug

Drain plug

No. 1 planetary gear (No. of teeth: 42)
No. 1 sun gear (No. of teeth: 11)

No. 2 sun gear (No. of teeth: 19)

No. 1 planetary carrier

No. 2 planetary carrier

Cover

Ring gear (No. of teeth: 97)

10. Hub

11. Sprocket

12. Floating seal

13. Travel motor

14. No. 2 planetary gear (No. of teeth: 38)

©oOoNoOGO~WNE

Specifications

. . 11+97) (19+97)
Reduction ratio: ( 1 19 +1
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STRUCTURE AND FUNCTION

SWING CIRCLE

SWING CIRCLE
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Swing circle inner race (No. of teeth: 90)
Ball

3. Swing circle outer race

n

a. Inner race soft zone "S" position
b. Outer race soft zone "S" position
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Specifications

90
Reduction ration: 11 = 8.182

Amount of grease: 33 /(G2-LI)



SWING MACHINERY

STRUCTURE AND FUNCTION

SWING MACHINERY

PC290LC, PC290NLC

O

r
k
|

12

13

X09BbHO24

©xNoOrWNE

Swing pinion (11 teeth)
Cover

Case

No. 2 planetary carrier
No. 2 sun gear (15 teeth)
No. 2 ring gear (72 teeth)
Case

No. 1 ring gear (72 teeth)
No. 1 sun gear (21 teeth)

. Oil level gauge

. Cover

. No. 1 planetary gear (25 teeth)
. No. 1 planetary carrier

. Coupling

. No. 2 planetary gear (28 teeth)
. Drain plug

Specifications

Reduction ration:

21 15
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STRUCTURE AND FUNCTION TRACK FRAME, RECOIL SPRING

TRACK FRAME, RECOIL SPRING

0 The diagram shows the PC290-6k

Z0SCADBCLS

Idler

Track frame
Carrier roller
Final drive
Track roller
Track shoe
Center guard
Recoil spring PC290LC-6k 7
Front guard

Model No. of rollers (each side)

©CoxNoOrWNE

PC290NLC-6k 7
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TRACK SHOE STRUCTURE AND FUNCTION
TRACK SHOE
Standard shoe
Model | bcog01Lc-6K
Iltem PC290NLC-6K
Shoe width (mm) 600mm
(triple shoe)
Link pitch (mm) 190 mm
No. of shoes
(each side) 45

Selection of track shoe
*  Select the most suitable track shoe from the following table

Model PC290LC-6K | PC290NLC-6K
Specification [Category | Specification |Category
Standard 600 mm triple A 700 mm triple] A
Option 700 mm triple B 600 mm triple B
Option 800 mm triple C 800 mm triple C
Option 900 mm triple C 900 mm triple C
Option
Option
Option
Category Use Precautions when using
A Rocky ground, normal Travel in Lo speed when traveling on rough ground with obstacles
river soil such as large boulders and fallen trees.
B Normal soil, soft land Cannot be used on rough ground where there are large obstacles
such as boulders and fallen trees.
Travel in Hi speed only on flat ground; when it is impossible to avoid
traveling over obstacles, lower the travel speed to approx. half of Lo
speed.
C Extremely soft ground Use only for ground wher "A" and "B" sink and are impossible to use.
(swampy ground) Cannot be used on rough ground where ther are large obstacles
such as boulders and fallen trees.
Travel in Hi speed only on flat ground; when it is impossible to avoid
traveling over obstacles, lower the travel speed to approx. half of Lo
speed.
0 Categories "B" and "C" are wide shoes, so 0 When selecting the shoe width, select the nar-

there are restrictions on their use. Therefore,
before using, check the restrictions and con-
sider carefully the conditions of use before rec-
ommending a suitable shoe width. If necessary,
give the customer guidance in their use.

rowest shoe possible within the range that will
give no problem with flotation and ground pres-
sure.

If a wider shoe than necessary is used, there
will be a large load on the shoe, and this may
lead to bending of the shoe, cracking of the
links, breakage of the pins, loosening of the
shoe bolts, or other problems.
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HYDRAULIC TANK, HYDRAULIC FILTER STRUCTURE AND FUNCTION

HYDRAULIC TANK

Serial K30001 and up

X10BV083

Specifications

Tank capacity: 230 /

Amount of oil inside tank: 166 /
1. Sight gauge Pressure valve
2. Hydraulic tank * Relief cracking pressure: 16.7 + 3.9 kPa
3. Bypass valve (0.17 £ 0.04 kg/cm?)
4. Filter element e Suction cracking pressure: 0 - 0.49 kPa
5. OQilfiller cap (0 - 0.005 kg/cm?)
6. Hydraulic oil level sensor . Bypass valve set pressure: 0.102.9 + 19.6 kPa
7. Suction strainer (1.05 £ 0.2 kg/cm?)

10-15-1
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STRUCTURE AND FUNCTION HYDRAULIC TANK, HYDRAULIC FILTER

HYDRAULIC TANK

Serial K34001 and up

X10BVOB3B

Specifications

Tank capacity: 230 /

Amount of oil inside tank: 166 /
1. Sight gauge Pressure valve
2. Hydraulic tank * Relief cracking pressure: 16.7 + 3.9 kPa
3. Bypass valve (0.17 £ 0.04 kg/cm?)
4. Filter element e Suction cracking pressure: 0 - 0.49 kPa
5. OQilfiller cap (0 - 0.005 kg/cm?)
6. Hydraulic oil level sensor . Bypass valve set pressure: 0.102.9 + 19.6 kPa
7. Suction strainer (1.05 £ 0.2 kg/cm?)
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HYDRAULIC PUMP

STRUCTURE AND FUNCTION

HYDRAULIC PUMP

Basic pump

ok wnNE

Front main pump
PC valve

LS valve

Rear main pump
LS-EPC valve
PC-EPC valve

Outline

This pump consists of 2 variable capacity
swash plate piston pumps, a PC valve, one"
LS-EPC value and one PC-EPC valve.

—ART T S@moo0 T

3

X10AVIOS

Pd1F port (pump drain)

PenF port (front control pressure detection)
PBF port (pump pressure input)

PAF port (front pump delivery)

PAR port (rear pump delivery)

PenR port (rear control pressure detection)
Psig port (LS set selector pilot)

Im (PC mode selector current)

PLSR port (rear load pressure input)

Isig (LS set selector current)

PLSF port (front load pressure input)

EPC basis pressure detection port (input)
Ps port (pump suction)
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STRUCTURE AND FUNCTION

HYDRAULIC PUMP

Pd1F port (pump drain)

PBF port (pump pressure input)
PAF port (rear pump delivery)
PAR port (rear pump delivery)
Ps port (suction)

20T
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HYDRAULIC PUMP

STRUCTURE AND FUNCTION

1k
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Shatft (front)
Cradle
Case (front)
Rocker cam
Shoe

Piston
Cylinder block
Valve plate
End cap

10 Shaf (rear)
11. Case (rear)
12. Servo piston

©xNor~wWNE
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STRUCTURE AND FUNCTION HYDRAULIC PUMP
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X10AV308

Function

The rotation and torque transmitted to the pump shatft is converted into hydraulic energy, and pressurized
oil is discharged according to the load.
It is possible to change the discharge amount be changing the swash plate angle.

Structure

Cylinder block (7) is supported to shaft (1) by a spline, and shaft (1) is supported by the front and rear
bearings.

The top of piston (6) is a concave ball, and shoe (5) is caulked to it to form one unit. Piston (6) and shoe (5)
form a sphericla bearing.

Rocker cam (4) has flat surface A, and shoe (5) is always pressed against this surface while sliding in a
circular movement . Rocker cam (4) brings high pressure oil at cylindrical surface B with cradle (2), which is
secured to the case and forms a static pressure bearing when it slides.

Piston (6) carries out relative movement in the axial direction inside each cylinder chamber of cylinder
block (7).

The cylinder block seals the pressure oil to valve plate (8) and carries out relative rotation. This surface is
designed so that the oil pressure balance is maintained at a suitable level. The oil inside each cylinder
chamber of cylinder block (7) is sucked in and discharged through valve plate (8).
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HYDRAULIC PUMP STRUCTURE AND FUNCTION

Operation 1 4 5 ]
1. Operation of pump A
a. Cylinder block (7) rotates together with shaft
(1), and shoe (5) slides on flat surface A.
When this happens, rocker cam (4) moves A ;
along cylindrical surface B, so angle aa be- -4 -—FF%—
tween center line X of rocker cam (4) and v o
the axial direction of cylinder block (7)
changes. (Angle aa is called the swash plate X
angle.) B

X10AV309

b. Center line X of rocker cam (4) maintains
swash plate angle aa in relation to the axial
direction of cylinder block (7), and flat sur- 4 3 A § F
face A moves as a cam in relation to shoe
(5). In this way, piston (6) slides on the in- A
side of cylinder block (7), so a difference be- Y :
tween volumes E and F is created inside cyl- ; _ | —
inder block (7). The suction and discharge is
carried out by this difference F-E. In other o NS
words, when cylinder block (7) rotates and X%
the volume of chamber E becomes smaller,
the oil is discharged during that stroke. On 7
the other hand, the volume becomes larger,
the oil is sucked in.

X10AV310

c. If center line X of rocker cam (4) is in line
with the axial direction of cylinder block (7)
(swash plate angle = 0), the difference be- F
tween volumes E and F inside cylinder
block (7) becomes 0, so the pump does not Y. 7
carry out any suction or discharge of oil. (In p—
fact, the swash plate angle can never be- X - "ﬁ'
come 0.) h =

IR

X10AV31N
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STRUCTURE AND FUNCTION

HYDRAULIC PUMP

2. Control of discharge amount
a. If swash plate angle aa becomes larger, the
difference between volumes E and F be-
comes larger and discharge amount Q in-
creases. Swash plate angle aa is changed
by servo piston (12).
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HYDRAULIC PUMP STRUCTURE AND FUNCTION

b. Servo piston (12) moves in a reciprocal
movent (") according to the signal pressure
from the PC and LS valves. This straight line
movement is transmitted through rod (13) to
rocker cam (4), and rocker cam (4), which is
supported by the cilindrical surface to cradle
(2), slides in a rotating movement in direc-
tion ().

12 13

-
|
- W&

- o

X10AV313

c. With servo piston (12), the area receiving
the pressure is different on the left and right,
so main pump discharge pressure (self
pressure) PP is always brought to the cham-
ber receiving the pressure at the small diam-
eter piston end. Output pressure Pen of the
LS valve is brought to the chamber receiving
the pressure at the large diameter piston
end. The relationship in the size of pressure
PP at the small diameter piston end and
pressure Pen at the large diameter end, and
the ratio between the area receiving the
pressure of the small diameter piston and
the large diameter piston controls the move-
ment of servo piston (12).
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STRUCTURE AND FUNCTION HYDRAULIC PUMP

LS and PC valve

LS VALVE
1 i 3 4 § b 1 8
\\ il
Pt Z .
/ i I
.
a b c d e f e
X10BHZ228
a. Port PLS (control valve LS pressure inlet port) 1. Plug
b. Port PA (pump discharge pressure inlet port) 2. Locknut
c. Port PLP (LS valve signal pressure outlet port) 3. Sleeve
d. Port PPL (PC valve signal pressure outlet port) 4. Spring
e. Port Pa (drain pressure outlet port) 5. Seat
f.  Port Psig (LS control EPC valve output pres- 6. Spool
sure inlet port) 7. Piston
g. Port PA (pump discharge pressure inlet port) 8. Sleeve
PC VALVE
123 4 5 § T 8
rﬁ e r/iéﬁx %
| I NN ]
L iSlb
a b c d
a. Port Pa (drain pressure outlet port) 1. Piston
b. Port PPL (PC valve signal pressure outlet port) 2. Spring
c. Port Pa (pump discharge pressure inlet port) 3. Seqt
d. Port PA2 (pump discharge pressure inlet port) 4. Spring
e. Port PM (PC moede selector pressure inlet 5. Seat
port) 6. Sp00|
7. Piston
8. Sleeve
9. Locknut
10. Plug
11. Locknut
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HYDRAULIC PUMP

STRUCTURE AND FUNCTION

Function
LS valve

The LS valve detects the load and controls the
discharge amount. This valve controls main
pump discharge amount Q according to differ-
ential pressure APLS (=PP - PLS) [[called the
LS differential pressure]] (the difference be-
tween main pump pressure PP and control
valve outlet port pressure PLS ). Main pump
pressure PP, pressure PLS [[called the LS
pressure]] coming from the control valve out-
put, and pressure PSIG [[called the LS selector
pressure]] from the proportional solenoid valve
enter this valve. The relationship between dis-
charge amount Q and differential pressure
APLS changes as shown in the diagram on the
right according to LS selector current isig of the
LS-EPC valve. When isig changes between O
and 1A, the set pressure of the spring changes
according to this and the selector for point for
the pump discharge amount changes at the
rated central value between 0.74 - 2.2 Mpa (7.5
- 22.5 kg/lcm?).

PC valve

When the pump discharge pressure PP1 (self-
pressure) and PP2 (other pump pressure) are
high, the PC valve controls the pump so that no
more oil than the constant flow (in accordance
with the discharge pressure) flows even if the
stroke of the control valve becomes larger. In
this way, it carries out equal horsepower control
so that the horsepower absorbed by the pump
does not exceed the engine horsepower. In
other words, if the load during the operation be-
comes larger and the pump discharge pressure
rises, it reduces the discharge amount from the
pump; and if the pump discharge pressure
drops, it increases the discharge amount from
the pump. The relationship between the aver-
age of the front and rear pump discharge pres-
sure (average discharge amount of F, R pumps
(PP1 + PP2)/2) and pump discharge amount Q
is shown on the right, with the current given to
the PC-EPC valve solenoid shown as a param-
eter. The controller senses the actual speed of
the engine and if the speed drops because of
an increase in the load, it reduces the pump dis-
charge amount to allow the speed to recover. In
other words, when the load increases and the
engine speed drops below a set value, the com-
mand current to the PC-EPC valve solenoid
from the controller increases according to the
drop in the engine speed to reduce the pump
swash plate angle.

Pump discharge amount

Pump discharge amount G

(2/min)

1A

0A

\ I
FA |
As

0.74 (7.5) 2.2 (22.5) 1%?3:11%

SAPODIT0

x=0.26A
x=0.4A
x=0.7A

Pump dischare pressure average PP1+PP2)/2

SAPDO1T
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STRUCTURE AND FUNCTION

HYDRAULIC PUMP

Operation
.......... ; P PG Vaive PT
L
2 / )
e
PLS 4 psic | ep i
| I}-F—l cantroller §"@ Z Lassrsrrdssorss
7 y %
% g ﬁ
EL LA LH A
T L T T T Y Yy 54 ;
; ‘ _; i/-’!lifll}/;
; s A e
-4 1] ’
4 b [ dr ke 4]
4
% }
K.
3 Z G
. C 1 he A
Self-Reducing -
pressure valve 4 Wain
% L+ Bump
; WL
Q v G
: e
s
EEYA Ty VY Y S A SR o
! 13
H
B l \
B [}
i ;
L4
) 4 ;l + Larse K
Smal! diameter end | 11 dizpeter end
P i o T P T B <:
LS valve Xtopoor

1. When the control valve is at a neutral position

a.
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The LS valve is a three-way selector valve,
with pressure PLS (LS pressure) from the
inlet port of the control valve brought to
spring chamber B, and main pump dis-
charge pressure PP brought to port H of
sleeve (8). The size of PLS + force Z of
spring (4) and the main pump pressure
(self pressure) PP determines the position
of spool (6). However, the size of the out-
put pressure PSIG of the EPC valve for the
LS valve entering port G also changes the
position of spool (6). (The set pressure of
the spring changes.)

Before the engine is starting, servo piston
(11) is pushed to the right. (See the dia-
gram on the right).

When the engine is started and the control
lever is at the neutral position, LS pressure
PLS is 0 MPa. (It is interconnected with the
drain circuit through the control valve
spool.) At this point, spool (6) is pushed to
the left, and port C and port D are con-
nected. Pump pressure PP enters the
large diameter end of the piston from port
K, and the same pump pressure PP also
enters port J at the small diameter end of
the piston, so the swash plate is moved to
the minimum angle by the difference in
area of piston (11).

AT

X10BH230
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2. Operation in maximum direction for pump discharge amount

a. When the LS differential pressure APLS becomes smaller (for example, when the area of the opening
of the control valve becomes larger and pump pressure PP drops), spool (6) is pushed to the right by
the combined force of LS pressure PLS and the force of spring (4).

b. When spool (6) moves, port D and port E are joined and connected to the PC valve. When this hap-
pens, the PC valve is connected to the drain port, so circuit D-K becomes drain pressure PT. (The
operation of the PC valve is explained later.)

c. Forthisreason, the pressure at the large diameter end of servo piston (11) becomes drain pressure PT,
and pump pressure PP enters port J at the small diameter end, so servo piston (11) is pushed to the
right. Therefore, the swash plate moves in the direction to make the discharge amount larger.

d. If the output pressure of the EPC valve for the LS valve enters port G, this pressure creates a force to
move piston (7) to the left. If piston (7) is pushed to the left, it acts to make the set pressure of spring (4)
weaker, and the difference between PLS and PP changes when ports D and E of spool (6) are
connected.
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3. Operation in minimum direction for pump discharge amount

a. When LS differential pressure APLS becomes larger (for example, when the area of the opening of
the control valve becomes smaller and pump pressure PP rises), pump pressure PP pushes spool (6)
to the left.

b. When spool (6) moves, main pump pressure PP flows from port C to port D, and from port K, it enters
the large diamter end of the piston.

c. Main pump pressure PP also enters port J at the small diameter end of the piston, but because of the
difference in area between the large diameter end and the small diameter end of servo piston (11),
servo piston (11) is pushed to the left. As a result, the swash plate moves in the direction to make the
angle smaller.

d. If LS selection pressure PSIG enters port G, it acts to make the set pressure of spring (4) weaker.
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4. When servo piston balanced

a.

Let us take area receiving the pressure at the large diameter end of the piston as A1, the area receiving
the pressure at the small diameter end as A0, and the pressure flowing into the large diameter end of
the piston as Pen. If the main pump pressure PP of the LS valve and the combined force of force Z of
spring (4) and LS pressure PLS are balanced, and the relationship is AO x PP = Al x Pen , servo piston
(112) will stop in that position, and the swash plate will be kept at an intermediate position. (It will stop at
a position where the opening of the throttle form port D to port E and from port C to port D of spool (6)
is approximately the same.)

At this point, the relationship between the area receiving the pressure at both ends of piston (11) is
AO:Al =1: 2, so the pressure applied to both ends of the piston when it is balanced becomes PP: Pen
=2:1.

The position where spool (6) is balanced and stopped is the standard center, and the force of spring (4)
is adjusted so that it is determined when PP - PLS = 2.2 MPa (22.5 kg/cm?). However, if PSIG is
applied to port G, the balance stop position will change in proportion to pressure PSIG between PP -
PLS =2.2-0.74 MPa (22.5 - 7.5 kg/cm?).
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PC valve
1. When the pump controller is normal
a. When the load on the actuator is small and pump pressures PP1 and PP2 are low.
i. Movement of PC-EPC solenoid (1).

(1) The command current from the pump controller flows to PC-EPC solenoid (1). This command
current acts on the PC-EPC valve and outputs the signal pressure. When this signal pressure
is received, the force pushing piston (2) is changed.

(2) On the opposite side to the force pushing piston (2) is the spring set pressure of springs (4)
and (6) and pump pressure PP1 (self pressure) and PP2 (other pump pressure) pushing
spool (3). Piston (2) stops at a position where the combined force pushing spool (3) is bal-
anced, and the pressure (pressure of port C) output from the PC valve changes according to
this position.

(3) The size of command current X is determined by the nature of the operation (lever operation),
the selection of the working mode, and the set value and the actual value for the engine
speed.

(4) Other pump pressure. This is the pressure of the pump at the opposite end. For the front
pump, it is the rear pump pressure. For the rear pump, it is the front pump pressure.
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The spring load of springs (4) and (6) in the PC valve is determined by the swash plate
position.

When servo piston (9) moves, piston (7), which is connected to slider (8), also moves to the
left or right.

If piston (7) moves to the left, spring (6) is compressed, and if it moves further to the left,
spring (6) contacts seat (5) and is fixed in position. In other words, the spring load is changed
by piston (5) extending or compressing springs (4) and (6).

If the command current input to PC-EPC valve solenoid (1) changes further, the force pushing
piston (2) changes, and the spring load of springs (4) and (6) also changes according to the
value of the PC-EPC valve solenoid command current.

Port C of the PC valve is connected to port E of the LS valve (see LS valve). Self pressure
PP1 enters port B and the small diameter end of servo piston (9), and other pump pressure
PP2 enters port A.

When pump pressures PP1 and PP2 are small, spool (3) is on the left. At this point, port C
and D are connected, and the pressure entering the LS valve becomes drain pressure PT. If
port E and G of the LS valve are connected (see LS valve), the pressure entering the large
diameter end of the piston from port J becomes drain pressure PT, and servo piston (9)
moves to the right. In this way, the pump discharge amount moves in the direction of increase.
As servo piston (9) moves further, piston (7) is moved to the left by slider (8). Springs (4) and
(6) expand and the spring force becomes weaker. When the spring force becomes weaker,
spool (3) moves to the right, so the connection between port C and D is cut, and the pump
discharge pressure ports B and C are connected. As a result, the pressure at port C rises, and
the pressure at the large diameter end of the piston also rises, so the movement of piston (9)
to the right is stopped. In other words, the stop position for piston (9) (= pump discharge
amount) is decided at the point where the force of springs (4) and (6) and the pushing force
from the PC-EPC valve solenoid and the pushing force created by pressures PP1 and PP2
acting on spool (3) are in balance.
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When load on actuator is large and pump discharge pressure is high.

When the load is large and pump discharge pressure PP1 and PP2 are high, the force pushing
spool (3) to the left becomes larger and spool (3) moves to the position shown in the diagram
above. When this happens, as shown in the diagram above, part of the pressurized oil from port A
flows out through the LS valve from port C to port D and the pressurized oil flowing from port C to
the LS valve becomes approximately half of main pump pressure PP.

When port E and G of the LS valve are connected (see LS valve), the pressure from port J enters
the large diameter end of servo piston (9), and servo piston (9) stops.

If main pump pressure PP increases further and spool (3) moves further to the left, main pump
pressure PP1 flows to port C and acts to make the discharge amount the minimum. When piston
(9) moves to the left, piston (7) is moved to the left. For this reason, springs (4) and (6) are
compressed and push back spool (3). When spool (3) moves to the left, the opening of port C and
D becomes larger. As a result, the pressure at port C (= J) drops, and piston (9) stops moving to
the left. The position in which piston (9) stops when this happens is further to the left than the
position when pump pressure PP1 and PP2 are low.
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iv.

The relation of average pump pres-
sure (PP1 + PP2)/2 and the position
of servo piston (9) forms a bent line
because of the double spring effect of
springs (4) and (6). The relationship
between average pump pressure and
pump discharge amount Q is shown in
the figure on the right.

If command voltage X sentto PC-EPC
valve solenoid (1) increases further,
the relationship between average
pump pressure (PP1 + PP2)/2, and
pump discharge amount Q is propor-
tional to the pushing force of the PC-
EPC valve solenoid and moves is par-
allel. In other words, the pushing force
of PC-EPC solenoid (1) is added to
the force pushing to the left because
of the pump pressure applied to the
spool (3), so the relationship between
average pump pressure and Q moves
from 1* to 2* in accordance with the
increase in X.

Pomp discharce amount Q

Pomp discharce amount Q

Pump discharge pressure average (PP1+PP2)/2
SAPO0180
{x: large)
{x: small)
Pump discharge pressure average (PP1+PP2)/2

SAPOO1B1
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2. When pump controller is abnormal and PC prolix switch in ON.
a. When load on main pump is light.

i. Ifthere is a failure in the pump controller, turn PC prolix switch ON to switch to the resister side. In
this case, the power source is taken directly from the battery. But if the current is used as it is, it is
too large, so use the resister to control the current flowing to PC-EPC valve solenoid (1).

ii.  When this is done, the current becomes constant, so the force pushing piston (2) is also constant.

ii. If main pump pressures PP1 and PP2 are low, the combined force of the pump pressure and the
force of PC-EPC valve solenoid (1) is weaker that the spring set force, so spool (3) is balanced at
a position to the left.

iv. At this point, port C is connected to the drain pressure of port D, and the large diameter end of the
piston of servo piston (9) also becomes the drain pressure PT through the LS valve. When this
happens, the pressure at the small diameter end of the piston is large, so servo piston (9) moves
in the direction to make the discharge amount larger.
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b. When main pump load is heavy.

i. Inthe same way as in the previous item,
when the PC prolix switch is ON, the com-
mand current sent to the PC-EPC valve so-
lenoid becomes constant. For this reason,
the force of piston (2) pushing spool (3) is
constant.

ii. If main pump pressures PPland PP2 in-
crease, spool (3) moves further to the left
than when the main pump load is light, and
is balanced at the position in the diagram
above.

iii. Inthis case, the pressure from port A flows
to port C, so servo piston (9) moves to the
left (to make the discharge amount
smaller) by the same mechanism as ex-

Pume disharoe amount O

Pume discharge sressure PP X1DD082

plained in step 2) -b) (see page 10-36), and
stops at a position to the left of the position
when the load on the pump is light. In other
words, even when the PC prolix is ON, the
curve for the pump pressure PP and dis-
charge amount Q is determined as shown

in the diagram below for the value of the
current sent to the PC-EPC valve solenoid
through the resister. The curve when the
PC prolix switch is ON is curve (2), which is
to the left of curve (@) for when the pump
controller is normal.
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6-spool valve

Cover 1

Cover 2

Merge/flow divider valve
Service valve

Service valve

Service valve

Port PP1 (from rear main pump)
Port PP2 (from front main pump)
Port A6 (to arm cylinder head)
Port B6 (to arm cylinder bottom)
Port A5 (to L.H. travel motor)
Port B5 (to L.H. travel motor)
Port A4 (to swing motor)

Port B4 (to swing motor)

Port A3 (to boom cylinder bottom)
Port B3 (to boom cylinder head)
Port A2 (to R.H. travel motor)
Port B2 (to R.H. travel motor)
Port Al (to bucket cylinder head)
Port B1 (to bucket cylinder bottom)
Port A-1 (to attachment)

Port B-1 (to attachment)

Port A-2 (to attachment)

Port B-2 (to attachment)

Port A-3 (to attachment)

Port B-3 (to attachment)

Port T (to tank)

Port CP1 (to port CP3)

Port CP2 (to port CP4)

Port CP3 (to port CP1)

Port PC4 (to port CP2)

. Port PLS1 (to rear pump control)

Port PLS2 (to front pump control)

. Port TS (to tank)
. Port PS (from merge/flow divider solenoid

valve)

. Port BP1 (“from" boom RAISE PPC output

pressure)

10-36

Outline

This control valve consists of the 6-spool valve
(an integrated composition), up to 3 service
valves, and a merge/flow divider valve.

Each valve is formed into one unit by the con-
nection bolt, and the passages are internally
connected, so the structure is compact and is
very easy to service.

This control valve consists of one spool for one
item of the work equipment, so it has a simple
structure

. Port PX1 (from 2-stage relief solenoid valve)

Port PX2 (from 2-stage relief solenoid valve)

. Port BP3 (from travel PPC valve)
. Port BP2 (from travel PPC valve)

Port BP4 (from active mode solenoid valve)
Port BP5 (from 2-stage boom down safety
valve solenoid valve)

Port SA (pressure sensor mount port)

.Port SB (pressure sensor mount port)
. Port P12 (from arm PPC/EPC valve)
. Port P11 (from arm PPC/EPC valve)
. Port P10 (from L.H. travel PPC valve)
. Port P9 (from L.H. travel PPC valve)
. Port P8 (from swing PPC/EPC valve)

Port P7 (from swing PPC/EPC valve)

. Port P6 (from boom PPC/EPC valve)
. Port P5 (from boom PPC/EPC valve)

Port P4 (from R.H. travel PPC valve)
Port P3 (from R.H. travel PPC valve)

. Port P2 (from bucket PPC/EPC valve)

Port P1 (from bucket PPC/EPC valve)

. Port P-2 (from service PPC valve)
. Port P-1 (from service PPC valve)
. Port P-4 (from service PPC valve)
. Port P-3 (from service PPC valve)
. Port P-6 (from service PPC valve)

Port P-5 (from service PPC valve)
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9-spool valve (Standard + 3 service valves)
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Main structure
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LS shuttle valve

LS select valve

Merge/flow divider valve (main)
Merge/flow divider valve (for LS)
Return spring

Return spring

LS bypass valve

NogrwhE
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Check valve for regeneration circuit (arm)
Check valve for regeneration circuit (boom)

Safety-suction valve
Suction valve

1B. Variable pressure compensation valve
Safety-suction valve

1A. Pressure compensation valve

10-40

2.
3.
4.
5.
6.



CONTROL VALVE STRUCTURE AND FUNCTION

6-spool valve (7 spool is standard)

O For details of the names of the ports and the main structure, see 9-spool valve.
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STRUCTURE AND FUNCTION SAFETY-SUCTION VALVE FOR SERVICE VALVE

SAFETY-SUCTION VALVE FOR SERVICE VALVE

Suction valve

Main valve

Piston

Piston spring
Poppet

Poppet spring
Suction valve spring
Sleeve

Adjustment screw
Locknut

CoOx~NorWDNE

X10BH151

Part No. Set pressure Use

709-70-74600 24.5 MPa (250 kg/cm?) at 5 //min For crusher (Okada)
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SAFETY-SUCTION VALVE FOR SERVICE VALVE STRUCTURE AND FUNCTION

SELF-REDUCING PRESSURE VALVE

B
—

c
’

o
O o7
o of©)_H

X10BH236

a. Port P1 (from front pump)

b. Port PR (supply to electromagnetic valve, PPC
valve, EPC valve)

c. PortT (to hydraulic tank)

d. Port PC (to front pump LS valve)

10-43



STRUCTURE AND FUNCTION SAFETY-SUCTION VALVE FOR SERVICE VALVE
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1. Control valve block

2. Valve (sequent valve)

3. Spring

4. Screw

5. Poppet

6. Spring (reduced valve pilot)
7. Spring (reducing valve main)
8. Spring (reducing valve)

9. Spring (safety valve)

10. Ball
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SAFETY-SUCTION VALVE FOR SERVICE VALVE STRUCTURE AND FUNCTION

Function
e This valve reduces the discharge pressure of
the main pump and supplies it as the control

pressure for the solenoid valve and the PPC [_ i PC —I
valve. |
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% CONTROL VALVE
217
7525500, 2 3
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Operation ; “207e
ine i ; 222
1. When engine is stopped. 2 A A
a. Poppet (5) is pushed against the seat by - P ,;2%25%2 7 o s 1 el A
spring (6), and the passage from port PR | ezisissiiy] BEse ik
Tis closed 1 H Vo I prRR
- . ’ . A ;: :,,,,,,:",;” :3
b. Valve (8) is pushed to the left by spring (7), 7% I G (2
and the passage from port P1 - PR is 1 ¥ T
14
open. 7 | 7 AAAAAAAANAIRA 7
c. Valve (2) is pushed to the left by spring (3), ZIR 7 = T2 T 7
so the passage between port P1 - P2 is 1 I Iz oS /
closed 1 [ =1 LA z G
y : a4 EH_1r 2
(See figure at right) c1 | ‘ ‘
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STRUCTURE AND FUNCTION

SAFETY-SUCTION VALVE FOR SERVICE VALVE

2. At neutral and when load pressure P2 is low
(when moving down under own weight (boom
LOWER or arm IN)).

Note:

When load pressure P2 is lower than out-
put pressure PR of the self-reducing pres-
sure valve.

Valve (2) receives force in the direction to
close the passage from port P1 - P2 from
spring (3) and pressure PR (when engine
is stopped, the pressure is 0 MPa [[0 kg/
cm?]]). However, when hydraulic oil flows in
from port P1, the pressure is balanced so
that pressure P1 = force of spring (7) +
(area @d X pressure PR), and the opening
from port P1 - P2 is adjusted so that pres-
sure P1 is kept at a certain value above
pressure PR.

When pressure PR goes above the set
pressure, poppet (5) opens, and the hy-
draulic oil flows in the following circuit: port
PR - hole a inside spool (8) — opening of
poppet (5) - tank port T. As a result, a
pressure difference is created on both
sides of hole a inside spool (8), so spool (8)
moves in the direction to close the opening
from port P1 - PR. Pressure P1 is re-
duced to a certain pressure (set pressure)
by the amount of opening at this point, and
is supplied as pressure PR. (See figure at
right).

3. When the load pressure P2 is high.

a.

10-46

If load pressure P2 increases and the
pump discharge amount also increases
because of digging operations, pressure
P1 also increases (pressure P1>> force of
spring (7) + area @d X pressure PR), so
valve (2) moves to the right to the end of
the stroke. As a result, the amount of open-
ing from port P1 - P2 increases and the
resistance in the passage is reduced, so
the loss of engine horsepower is reduced.
If pressure PR goes above the set pres-
sure, poppet (5) opens and the hydraulic
oil flows in the following circuit: port PR -
hole a inside spool (8) — opening of poppet
(5) - tank port T. As a result, a pressure
difference is created on both sides of hole
a inside of spool (8), so that spool (8)
moves in the direction to close the opening
from port P1 - PR. Pressure P1is reduced
to a certain pressure (set pressure) by the
amount of opening at this point, and is sup-
plied as pressure PR. (See figure at right)

Pl

¥ CONTROL VALYE
KA

A

L

PN DR EE S UE R R RN ES

TLTTNL
aaaad

AR AR RR AR ARARRAN LR LA A L

:

-,
!
AN
~
N
by -
N
L
A
L
Y
ey

Y77+ 777 LT z 3
2
FLLEELF Py
PC r;;/rrwz/ d
TS
AR ARACA A L LYY
LY
oy

¥ A
L
A

AL LA A AL

L
ARNNNRNNNN

|+
/
s
/
-
7’
-
/
A
/
7|
7|
-
|

L LTS

A i

[ PPC VALYE |

2747 LS VALVE

P2

N
N

R A, R O i P o R P S
—

A

o0

SRR AR AN LR LN

DOENDENDOE

LS YALYE



SAFETY-SUCTION VALVE FOR SERVICE VALVE

STRUCTURE AND FUNCTION

4. When there is abnormal high pressure.

a.

When pressure PR of the self-reducing
pressure valve becomes abnormally high,
ball (10) pushes against the force of spring
(9), separates from the seat, and allows
hydraulic oil to flow from output port PR -
T, so pressure PR goes down. This action
protects the equipment at the destination
for the hydraulic pressure supply (PPC
valve, electromagnetic valve, etc.) from
abnormally high pressure. (See figure at
the right).
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STRUCTURE AND FUNCTION CLSS

CLSS

Outline of CLSS

( Actuators )

Control valve

]
1
1
1
I
| Pump
| merpe-divider valve
l
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1 1
1 1
] ! pu
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Servo Servo
piston piston
X10bDo8s
Features Structure
e CLSS stands for Closed center Load Sensing e The CLSS consists of a main pump (2 pumps),
System, and has the following features. control valve, and actuators for the work equip-
1) Fine control not influenced by load. ment.
2) Control enabling digging even with fine control. e The main pump body consists of the pump it-
3) Ease of compound operation ensured by flow self, the PC valve and the LS valve.

divider function using area of opening of spool
during compound operations.
4) Energy saving using variable pump control.
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CLSS

STRUCTURE AND FUNCTION

Basic principle
Control of pump swash plate angle.

1.

a.

b.

The pump swash plate angle (pump dis-
charge amount) is controlled so that LS dif-
ferential pressure APLS (the difference
between pump pressure PP and control
valve outlet port LS pressure PLS) (load
pressure of actuator) is constant. (LS pres-
sure APLS = Pump discharge pressure
PP - LS pressure PLS)

If LS differential pressure APLS becomes
lower than the set pressure of the LS valve
(when the actuator load pressure is high),
the pump swash plate moves towards the
maximum position; if it becomes higher
than the set pressure of the LS valve
(when the actuator load pressure is low),
the pump swash plate moves towards the
minimum position.

Actuator
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Control valwe
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1 'P1a
Pumo passage ll E_b s
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L= =y
Main pume ||Pr “
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ll'“::r‘:::?’ll FTABIUTE J_l 0 m::u::}lol erennury
PC_valve !i
—F |
T ¥
Small currentl " Large current
' XK0DDOBO
Max.
d
2@
=]
=
m
i
&
E‘ LS valve set
g | Pressure (| Min
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LS differential pressure APLS
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STRUCTURE AND FUNCTION CLSS

2. Pressure compensation

a. A pressure compensation valve is installed to the outlet port side of the control valve to balance the
load. When the two actuators are operated together, this valve acts to make the pressure difference
AP between the upstream (inlet port) and downstream (outlet port) of the spool of each valve the same
regardless of the size of the load (pressure). In this way, the flow of oil from the pump is divided
(compensated) in proportion to the area of openings S1 and S2 of each valve.

load
Load
W W
Q) 1)
Actuator Actuator
— —
—
l; = B
g . S A b
ﬂ Pressure j:\ Pressure
compensation compensation
valve valve
T -1 4|
w U B L g
4L 81 g/x 52 i
m . = 1
i v v
L
Pume
A
L
i
X10DD091
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CLSS STRUCTURE AND FUNCTION

Operation for each function and valve
Hydraulic circuit diagram for system
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STRUCTURE AND FUNCTION

CLSS

1A.

1B.

2A.

2B.

ok w

IMMOOwy

Main relief valve (bucket end group)

Set pressure: 31.9 MPa (325 kg/cm?) (34.8
MPa (355 kg/cm?))

Main relief valve (arm end group)

Set pressure: 31.9 MPa (325 kg/cm?) (34.8
MPa (355 kg/cm?))

Unload valve (bucket end group)

Set pressure: 2.9 MPa (30 kg/cm?)

Unload valve (arm end group)

Set pressure: 2.9 MPa (30 kg/cm?)

Bucket spool

Pressure compensation valve
Safety-suction valve

Set pressure: 35.8 MPa (365 kg/cm?)

LS shuttle valve

R.H. travel spool

Suction valve

| Boom spool

Check valve (for boom regeneration circuit)
1 Swing spool

L.H. travel spool

Arm spool

. Check valve (for arm regeneration circuit)

LS select valve
Merge/flow divider valve

. Safety-suction valve

Set pressure: 35.8 MPa (365 kg/cm?) (28.4
MPa (290 kg/cm?))

To bucket cylinder

To R.H. travel motor

| To boom cylinder

To swing motor

To L.H. travel motor

To arm cylinder

1 To travel junction valve
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CLSS

STRUCTURE AND FUNCTION

SYSTEM DIAGRAM

O This shows actuator (6A) at stroke end relief in the merge mode.
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1A. Main pump 5B. Control valve 9B. Tank passage
1B. Main pump 6A. Actuator 10A. Valve
2A. Main relief valve 6B. Actuator 10B. Valve
2B. Main relief valve TA. Pump passage 11A. Spring
3A. Unload valve 7B. Pump passage 11B.  Spring
3B. Unload valve 8A. LS circuit 12. LS bypass valve
4, Pump merge-divider valve 8B. LS circuit
5A. Control valve 9A. Tank passage
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STRUCTURE AND FUNCTION

CLSS

Unload valve

BA,8B 10A,10B TA,7B

/

11A,11B A

Function

e When all the control valves are at neutral, the
oil discharged when the pump is at the mini-
mum swash plate angle is drained. When this
happens, the pump pressure becomes a pres-
sure that matches the set load of springs (11A,
11B) inside the valve (P1 pressure). The LS
pressure is drained form LS bypass valve, so
LS pressure = tank pressure = 0 MPa (0 kg/
cm?).

Operation

1. The pressure in pump passages (7A, 7B) is re-
ceived by the end face of valves (10, 10B). The
control valve is at neutral, so the pressure in LS
circuits (8A, 8B) is 0 MPa (0 kg/cm?).

2. The pressurized oil in pump passages (7A, 7B)
is stopped by valves (10A, 10B). There is no
way for the pressurized oil discharged by the
pump to escape, so the pressure rises. When
this pressure becomes larger than the force of
springs (11A, 11B), valves (10A, 10B) move to
the left, ports B and C are connectd and the
pump pressure flows to tank passages (9A,
9B). In addition, the pressurized oil in LS cir-
cuits (8A, 8B) passes from orifice A through
port C, and is drained to tank passages (9A,
9B). Therefore, when the valve is actuated, LS
pressure = tank pressure.
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3.  When the unload operation is carried out, the
differential pressure (pump discharge pressure
- LS circuit pressure) is greater than the pump
LS control pressure, so a signal is sent to move
the pump swash plate to the minimum angle.
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7A,7B

o ot

11A,118 A C
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CLSS STRUCTURE AND FUNCTION

Main relief valve (2-stage type)

Pump ﬂ Pifot
pregsure O Bressure

X10BH240
1. Poppet Function
2. Spring *  The low set pressure and high set pressure can
3. Piston be changed by the external pilot pressure.

e The relief pressure is determined by the pump
pressure acting on poppet (1) and the set load
of spring (2).

*  When the pilot pressure is OFF, the system is
set to the low pressure. When the pilot pressure
is ON, piston (3) is pushed fully to the left, so
the force of spring (2) increases and the relief
pressure becomes the high set pressure.
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STRUCTURE AND FUNCTION

CLSS

During cut-off control

Function

e This function uses the pump pressure sensor,
pump controller, and PC valve. When pump dis-
charge pressure PP is greater that the set pres-
sure, pump discharge amount Q is the mini-
mum.

Operation

1. If the pump pressure sensor detects that pump
discharge pressure PP has become higher than
the set pressure, it informs the pump controller.

2. When the pump controller receives this signal,
itincreases the value of the signal current going
to the PC valve and reduces pump discharge
amount Q to the minimum (minimum swash
plate angle).

3. When this happens, the oil discharged from the
pump passes through the relief valve (low set
pressure) and is drained.

When power max. is actuated (when cut-off is

canceled)

Function, operation

¢ Inthe power max. mode, the torque cutt-off sig-
nal is not output, so the torque moves along the
pump discharge curve.

e When this happens, the oil discharged from the
pump is relieved through the relief valve to
maintain the overall balance.
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CLSS STRUCTURE AND FUNCTION

Introduction of LS pressure
0 The diagram shows the condition for arm IN.
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X10DDOSE
1. Main pump Function
2. Main spool e The upstream pressure (= spool meter-in
3. Pressure compensation valve downstream pressure) of pressure compensa-
4. Valve tion valve (3) is introduced and goes to shuttle
5. Ball valve valve (7) as the LS pressure. When this hap-
6. LS circuit pens, it is connected to port B of the actuator
7. LS shuttle valve through valve (4), and LS pressure = actuator

load pressure. Introduction hole a inside the
spool has a small diameter, so it also acts as a
throttle.

Operation

1. When spool (2) is operated, the pump pressure
passes through introduction hole a, enters port
C, and is taken to the LS circuit (6). When the
pump pressure rises and reaches the load
pressure of port B, ball valve (5) opens.
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STRUCTURE AND FUNCTION

CLSS

LS bypass valve

. *

ok wbNE

Main pump
Main spool

Pressure compensation valve

LS shuttle valve
LS bypass valve
LS circuit
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The residual pressure in LS circuit (6) is re-
leased from orifices a and b.

This reduces the speed of the rise in the LS
pressure, and prevents any sudden change in
the oil pressure. Furthermore, a pressure loss
is generated by the circuit resistance between
LS shuttle valve (4) and throttle ¢ of main spool
(2) according to the bypass flow from LS differ-
ential pressure drops, and the dynamic stability
of the actuator is increased.



CLSS STRUCTURE AND FUNCTION

Pressure compensation valve
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1. Main pump Function during independent operation and at maxi-
2. Valve mum load pressure (during compound operations,
3. Shuttle valve when load pressure is higher than other work equip-
4. Piston ment)
5. Spring e The pressure compensation valve acts as a
6. LS shuttle valve load check valve.

Operation

1. If the pump pressure (LS pressure) is lower
than the load pressure at port C, shuttle valve
(3) inside the pressure compensation valve pis-
ton (4) moves to interconnect spring chamber
E and port C. From this condition, the force of
spring (5) acts to move piston (4) and valve (2)
in the direction of closing.
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STRUCTURE AND FUNCTION

CLSS

o3 From LS shuttle valve for other
w0rk eauipment
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Function when receiving compensation

(during compound operations, when load pressure

is lower than other work equipment)

e The pressure compensation valve is closed by
the LS pressure of port D, and the spool meter-
in downstream pressure of port B becomes the
same as the maximum pressure of the other
work equipment. The spool meter-in upstream
pressure of port A is the pump pressure, so
spool meter-in differential pressure (upstream
pressure (pressure of port A) - downstream
pressure (pressure of port B)) becomes the
same for all spools that are being operated.
Therefore, the pump flow is divided in propor-
tion to the area of the meter-in opening.
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Spool meter—in upstyeam sressure
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Operation
1.

Spring chamber E is interconnected with port D.
Piston (4) and valve (2) are actuated by the LS
circuit pressure from the other work equipment
at port F in the direction of closing (to the right).
In other words, the valve upstream pressure of
port B (= spool meter-in downstream pressure)
is controlled by the LS pressure.



CLSS STRUCTURE AND FUNCTION
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Surface area ratio of pressure compensation Pressure compensation valve for service valve
valve e The service valve uses a variable type pressure
The condition of the flow division changes according compensation valve, so it can adjust the divi-
to the ratio of the area of portion A1 and portion A2 sion of the oil flow suitably to match the attach-
of the pressure compensation valve. ment installed.

Area ratio = A2/A1.

*  When area ratio = 1:
Spool meter-in downstream pressure = Max.
load pressure, and oil flow is divided in propor-
tion to area of opening of spool.

e When ration is more than 1:
Spool meter-in downstream pressure > Max.
load pressure, and oil flow is divided in a pro-
portion less than area of opening of spool.

*  Whenratio is less than 1:
Spool meter-in downstream pressure < Max.
load pressure, and oil flow is divided in a pro-
portion more than area of opening of spool.
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STRUCTURE AND FUNCTION CLSS

Shuttle valve inside pressure compensation valve
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1. Main pump Function
2. Valve When holding pressure at port A >> LS pressure in
3. Shuttle valve inside pressure compensation spring chamber B.
valve e Shuttle valve (3) is pushed to the right by the
4. Piston pressure of port A, and the circuit between

ports A and C is shut off. In this condition, the
holding pressure at port A is taken to spring
chamber B, and pushes piston (4) to the left to
prevent piston (4) and valve (2) from separat-
ing.
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CLSS

STRUCTURE AND FUNCTION

Variable type pressure compensation valve (for
service valve)

Ls

From service Cylinder p Load pressure from h
valve seool port ethesr wark equinment e

X10BH241
1. Valve Function
2. Spring e Itis possible to adjust the division of the oil flow
3. Sleeve to the service valve when the service valve (for
4. Poppet attachment) is operated together with the main
5. Spring control valve (boom RAISE, etc.). (Variable in
6. Screw proportion to surface area)
7. Locknut e The pump pressure leaving the service valve
8. Plastic cap spool acts on the left end of valve (1), and at the

same time passes through throttle a and enters
chamber g. The maximum LS pressure passes
through throttle d and enters chamber e. At the
same time, the cylinder port pressure passes
through passage c and throttle f, and goes to
chamber h. In addition, the force of spring (2)
acts on valve (1), and the force of spring (5)
acts on poppet (4). The force of spring (5) can
be adjusted with screw (6).
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STRUCTURE AND FUNCTION

CLSS

Operation

Simultaneous operation with work equipment under

heavy load (boom RAISE, etc.)

1. The pump pressure and LS pressure are deter-
mined by the pressure of the other work equip-
ment, but the cylinder port pressure becomes
the actuating pressure of the attachment. When
the difference between the pump pressure and
the cylinder pressure is less than the force of
spring (5), then balance of the force acting on
valve (1) is as follows.
PXAL=PXA2+LS(A2-Al)+F
Al: Cross-sectional area of diameter D1
A2: Cross-sectional area of diameter D2
F: Force of spring

2. If the difference between pump pressure P and
the cylinder pressure becomes greater than the
force of spring (5), poppet (4) is pushed to the
right and the passage opens, so the pump pas-
sage is connected to the cylinder port through
throttle a, chamber g and passages b and c,
and the oil flows to the cylinder port. When this
happens, a differential pressure is formed be-
tween the upstream and downstream sides of
throttle a, and the pressure in chamber g goes
down, so the force pushing valve (1) to the left
is reduced. In other words, the area ratio be-
comes smaller, so valve (1) moves to the right
and increases the flow from the pump to the
cylinder.

10-64

From service Cylinder
valve srool part

N

te
From service Cylinder
valve seool port

X10BH242

X10BH243



CLSS STRUCTURE AND FUNCTION

Boom regeneration circuit
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1. Main pump Function
2. main spool Cylinder head pressure < cylinder bottom pressure
3A. Pressure compensation valve (free fall, etc.)
3B. Pressure compensation valve e A return flow circuit is provided from the
4A. Safety-sunction valve cykinder bottom to the cylinder head so that
4B. Suction valve when the bottom is lowerde, the return flow can
5. Check valve be used to increase the flow of oil from the
6. LS shuttle valve pump to the cylinder bottom.
7. Drain circuit Operation
8. Regeneration circuit 1. When the cylinder head pressure < cylinder

bottom pressure, part of the pressurized oil
from the cylinder bottom passes through the
notch in spool (2), goes through port B, and en-
ters drain circuit (7). The rest of the oil goes
from port C, enters regeneration circuit (8),
opens check valve (5), and passes through
ports C and D to flow back to the cylinder head.
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Function

Cylinder head pressure > cylinder bottom pressure (digging operations, etc.)

e Check valve (5) in regeneration circuit (8) acts to shut off the flow from the cylinder head to the cylinder
bottom.
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CLSS

STRUCTURE AND FUNCTION

Arm regenearation circuit
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Main pump

Main spool

Pressure compensation valve
Pressure compensation valve
Safety valve

Safety valve

Check valve

LS shuttle valve
Regeneration circuit

MMM, HEhHiH
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Function
Cylinder head pressure > cylinder bottom pressure

A return flow circuit is provided from the cylinder
head to the cylinder bottom so that when the
arm is moved in, the flow of oil to the cylinder
becomes the pump discharge amount + the
return flow, and this increases the cylinder
speed.

Operation

1.

When the cylinder head pressure > cylinder
bottom pressure, the pressurized oil from the
cylinder head passes through the notch in
spool (2), enters regeneration circuit (7) and
opens check valve (5), then passes through
ports D and E to flow back to the cylinder bot-
tom.
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STRUCTURE AND FUNCTION

CLSS

Pump merge-divider valve
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1. Main spool Operation
2. Spring 1. When merging pump flow (when pilot pressure
3. LS spool PS is OFF)
4. Spring a. Pilot pressure PSis OFF, so main spool (1)
5. LS circuit (bucket end) is pushed to the left by spring (2), and ports
6. LS circuit (arm end) E and F are interconnected. Therefore,
7. LS circuit (arm end) pressurized oil P1 and P2 discharged from
8. LS circuit (bucket end) the two pumps is merged at ports E and F,
and is sent to the control valve that de-

Function mands the oil.

e This acts to merge or divide (send to its own
control valve group) oil flows P1 and P2 of pres-
surized oil discharged from the two pumps.

e At the same time, it also carries out merging
and dividing of the LS circuit pressure.
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b. In the same way, LS spool (3) is also
pushed to the left by spring (4), so the ports
are connected as follows.

Connected ports: A - D,B « C

c. Therefore, the LS pressure supplied from
the spols of each control valve to LS cir-
cuits (5), (6), (7), and (8) are all sent to the
pressure compensation valve and the
other valve.
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STRUCTURE AND FUNCTION

]
LRSS
s

LR, Yy, P A A
Ifl///l/l/;tz/llllllllij/’,/ A
ENF XTIV L VYN

FEL AT sy

v
RN
[ S e

P NN

o i
N
a Y
vy
S
oy
LSS

AR

L Tnann s vsn s sy

PN Y

SRAIAAM]

Ak
DO

3

LYYy,
SIS REPIIRS TPt

b

N

g

To bucket
tontrol valve end

To arm
conltrol vaive end

2. When dividing pump flow (when pilot pressure PS is ON)

-
AL TSI AT S 4

4

XTI VY vy
/9/;5! fﬁ
Vo=V Ve

e

7 4
LA AL
B FArry
IS AL S

a. When pilot pressure PS is ON, main spool (1) is moved to the right by the PS pressure, and ports E and
F are disconnected. Therefore, the pressurized oil discharged from each pump is sent to its own con-
trol valve group. (Pressure P1: To bucket, R.H. travel, boom group; Pressure P2: To swing, L.H. travel,

arm group)

b. Inthe same way, LS spool (3) is also moved to the right by the LS pressure, and the ports are con-
nected as follows. Connected ports: B « D, others are not connected. Therefore, LS circuits (5), (6),
(7), and (8) are all sent to their own control valve group.
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STRUCTURE AND FUNCTION CLSS

LS select valve
00 The diagram shows the situation when the swing, the left travel and the boom up are operated at the same
time. (BP pressure ON = boom up activated)

1. Valve
2. Spring
3. Piston
4. Piston
5. Swing pool
6. L.H. travel spool
7.  Arm spool
8. L.H. shuttle valve
9. LS circuit
g SLPGO225
Function
e This valve is used to increase the ease of oper-
ating the work equipment. It prevents high pres-
sure from being generated when the swing is
operated. It also prevents the high LS pressure BP
from the swing circuit from flowing into any {OFF)

other LS circuit when the swing is operated to-
gether with the work equipment. (BOOM UP
ONLY)

To LS shuttle valve
SLPO0226

Operation
1. Whenapilot pressure BP is OFF. (BOOM OP =0)
a. Pilot pressure BP is OFF, so piston (3) is
pushed to the left by spring (2). If the swing
is then operated, swing LS pressure P1
passes through swing pool (5) and enters
port A. It pushes valve (1) to the left and con-
nects ports A and B. Therefore, swing LS
pressure P1 flows to LS shuttle valve (8).
2. When pilot pressure BP is ON. (BOOM UP
ACTIVED)
a. When pilot pressure BP is ON, piston (3) is
moved to the right against spring (2) by the
BP pressure. It pushes valve (1) to the
right and closes the circuit between ports A
and B. As a result, swing LS pressure P1
stops flowing to LS shuttle valve (8), and
even if swing LS pressure P1 rises to a
high pressure, it does not influence any
other LS circuit.
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STRUCTURE AND FUNCTION

Boom LOWER modulation (ACTIVE MODE)

Boow LOWER
PPC pressure

B AR A

. To
(Z] ~e=-drain
circuit

X10BH248
1. Spool Operation
2. Piston 1. When active mode is switched OFF (SOLE-
3. Spring NOID IS ON)
4. Plug a. The pilot pressure passes through port A
StO0: Spool stroke and acts on the right end of piston (2), so
St2: Piston stroke piston (2) is pushed to the left. When this
happens, the maximum stroke of spool (1)
Function becomes St0.
e In the active mode, the maximum stroke of the
boom LOWER spool is increased and the flow
of oil through the spool is increased, so the
boom LOWER speed increases and it becomes
possible to carry out work speedily.
]
3 M
4 8 4 tj Active mode
— Pilot eressure Totank
ap A
Q : o
To
Poe oressare ) —=-train
P
1 D 3 : '
i X10BH249
2. When active mode is switched ON (SOLENOID

IS OFF)

a. Port A is connected to the drain, and the
right end of piston (2) becomes the drain
pressure, so the force of spring (3) acts on
piston (2), and moves it to the right. It stops
when it contacts plug (4).

When this happens, the maximum stroke
of spool (1) becomes greater by the
amount (St1) that piston (2) moves, so the
amount of oil flowing through is increased.
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STRUCTURE AND FUNCTION

CLSS

Arm IN modulation (with travel)

S0

LE{ W1 .#’
FRL pressure

TY To drain
Y cirguit

To
e drain
circoil

1. Spool
2. Piston
StO: Spool stroke

Function

e If the arm IN is operated when travelling up a

steep slope, the arm stroke is restricted in order
to control the flow of oil to the arm cylinder so
that the pump pressure does not drop. When
this happens, the pump merge/divider valve is
in the divide condition, so the oil from the pump
passes through the travel junction valve and is

supplied to the left travel motor.

XtOBH250

Operation
When travel is not operated

1.

a.

When the arm IN is operated, spool (1)
moves to the right by stoke St0O until it con-
tacts piston (2).

(1]

tf

Atm [N

PPC nreuul‘e*

Stl:
St2:

Spool stroke
Piston stroke

2. When travel is operated

a. The travel PPC pressure passes through
port A and acts on the right end of piston

(2) to push piston (2) to the left.

3. Note:
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Travel pilot oressure
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circuit

St2
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When the arm IN is operated, spool (1)
moves to the right, but the maximum spool
stroke (Stl) is restricted by the amount
(St2) that piston (2) moves.

Arm out, bucket curl and bucket dump are also modulated with travel.
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STRUCTURE AND FUNCTION

2-stage safety valve (installed to boom cylinder
head)
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Function

e The set pressure of the safety valve can be set
to two stages and the low pressure setting can
be made smaller. Because of this, when dig-
ging with boom, even if high pressure is brought
to bear on the boom cylinder, it is possible to let
the boom escape without operating the control
lever. This makes it possible to carry out opera-
tions with high efficiency and with little vibration

of the chassis.

Operation

e The set pressure of the safety is determined by

the load pressure of spring (1).

1. When pilot pressure P is OFF: high pressure

setting (active mode ON)

a. Pilot pressure P is OFF, so piston (2) is
pushed to the left by spring (3). (Installed
load of spring (1) << installed load of spring
(3)). When this happens, the installed load
of spring (1) becomes the maximum, and
the set pressure is set to high pressure. In
addition, passage B is connected to the
drain circuit through passage C and cham-

ber D

2.  When pilot pressure P is ON: low pressure set-

ting (active mode OFF)

a. When pilot pressure P is ON, the pilot pres-
sure goes to portion A through passage B,
and piston (2) acts on the diameter of por-
tion A receiving the pressure (d2 - d1). Pis-
ton (2) is moved to the right against spring
(3) y this pilot pressure. It moves the full
stoke until it contacts holder (4). As a re-
sult, spring (1) extends, the installed load
becomes the minimum, and the set pres-
sure is set to low pressure. In addition, an
amount of oil equivalent to the piston
stroke passes through passage C and

chamber D, and is drained.
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CLSS STRUCTURE AND FUNCTION
1. Hydraulic tank Note: Groups of control valves by main pump circuit
2A. Main pump (front) e Bucket group: Bucket, R.H. travel, boom
2B. Main pump (back) e Armgroup: Swing, L.H. travel, arm
3A. PC valve (front)
3B. PC valve (rear) Operation
4A. LS valve (front) e When the levers are at neutral, the pump is at
4B. LS valve (rear) the minimum swash plate angle, and the oil flow
BA. Pump merge-divider valve (for main) is drained from unload valve (28A).
5B. Pump merge-divider valve (for LS) e The LS pressure is connected to hydraulic tank
6. Bucket spool (1) by LS bypass valve (31). The LS differential
7. R.H. travel spool pressure APLS (unload pressure - tank pres-
8. Boom spool sure) at this point is APLS > pump LS control
9. Swing spool pressure, so the pump swash plate angle is
10. L.H. travel spool minimum.
11. Arm spool
12. Pressure compensation valve (bucket)
13. Pressure compensation valve (without
shuttle valve) (R.H. travel)
14. Pressure compensation valve (boom)
15. Pressure compensation valve (swing)
16. Pressure compensation valve (without
shuttle valve) (L.H. travel)
17. Pressure compensation valve (arm)
18A. Safety-suction valve
18B. Safety-suction valve (2-stage)
19. Suction valve
20. LS shuttle valve (bucket)
21. LS shuttle valve (R.H. travel)
22. LS shuttle valve (boom)
23. LS shuttle valve (L.H. travel)
24. LS shuttle valve (arm)
25. Check valve (for boom regeneration cir-
cuit)
26. Check valve (for arm regeneration circuit)
27A. Main relief valve (bucket group)
27B. Main relief valve (arm group)
28A. Unload valve (bucket group)
28B. Unload valve (arm group)
29. LS select valve
30. LS check valve
31. LS bypass valve
32. Self-reducing pressure valve
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CLSS STRUCTURE AND FUNCTION

Operation

1.

Pilot pressure PA of pump merge-divider valve (5A) ON.

Bucket group

a. When the bucket is operated, pressurized oil from main pump (2B) flows to the bucket group. The
swash plate angle of main pump (2B) is controlled to match the operation of bucket spool (6).

b. The LS pressure passing through the inside of bucket spool (6) goes to unload spool (28A), and the
unload valve is closed.

Arm group

a. When the pump flow is divided, all spools are at neutral, so the oil flow from the minimum swash plate
angle of main pump (2A) is all drained from unload valve (28B) of the arm group. All spools in the arm
group are at neutral, so no LS pressure is generated.

b. If the pump pressure - LS pressure becomes greater than the set pressure of unload valve (28B), the
unload valve is actuated and the oil is drained. The LS differential pressure APLS at this point is
APLS > pump LS control pressure, so the pump swash plate angle is the minimum.
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CLSS STRUCTURE AND FUNCTION

Operation

1.

When pump swash plate angle is controlled to minimum.

a. When the arm is operared to OUT, if the load increases, the LS pressure passing through the inside of
arm spool (11) rises.

b. The LS pressure also goes to unload valve (28) and unload valve (28) is closed. The main circuit
pressure rises and is relieved at the standard mode relief pressure.

When this happens, the pump pressure sensor detects it and increases the PC-EPC current (electronic cut-

off control) to set the pump swash plate angle to the minimum.
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CLSS STRUCTURE AND FUNCTION

Operation

e Pump merge-divider valve (5A) pilot pressure PA ON. Relief valve (27) pilot pressure PB ON.

1. When the bucket is being operated, if the power max. button is turned ON, pilot pressure PB acts on relief
valve (27), so the set pressure of the relief valve is raised.

2. When the bucket is operated to DUMP and the load increases, pump pressure P1 and LS pressure PLS1
both rise. When this happens, pilot pressure PB controls relief valve (27) to the same relief pressure as
when the power max. button is operated.
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CLSS STRUCTURE AND FUNCTION

Operation

1. When the boom RAISE is operated, main pumps (2A) and (2B) are both at the maximum swash plate
angle, and unload valve (28A) is closed.

2. At this point for the meter-in opening of boom spool (8), even if both pumps are at the maximum swash
plate angel, the LS differential pressure is set to be smaller than the pump LS control pressure. In other
words, LS differential pressure APLS is APLS < pump LS control pressure, so the pump swash plate
angle becomes the maximum.

3.

In addition, the flow of main pump (2A) passes through pump merge-divider valve (5A) and flows to boom
spool (8).
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CLSS STRUCTURE AND FUNCTION

Operation

1. When the swing is operated, unload valve (28) is closed.

2. When this happens, the oil flow from main pumps (2A, 2B) is controlled by the LS differential pressure and
is discharged to match the area of opening of the meter-in of the swing pool.
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CLSS STRUCTURE AND FUNCTION

Operation

1.

Pump merge-divider valve (5A0 pilot pressure PA ON).

When the straight travel is operated, an oil flow supplied from the main pump to match the amount of
movement of left and right travel spools (10) and (7). Main pump (2A) oil flow: to left travel spool (10) (arm
group). Main pump (2B) oil flow: to righ travel spool (7) (bucket group).

The ability to travel in a straight line is ensured by actuating the pressure compensation valves and inter-
connecting the right travel and the left travel through the pistons of pressure control valves (13) and (16)
and through the external piping.

From the above condition 1., if the steering control levers are returned (the oil flow is reduced) or operated
in opposite directions (FORWARD and REVERSE), the travel junction circuit through the above piston is
cut off, and the left and right sides are operated independently to enable the steering to be operated.
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CLSS STRUCTURE AND FUNCTION

Operation

1.

When the arm and boom are operated simultaneously, the swash plate angle for both pumps becomes the
maximum. When this happens, the load pressure at the boom RAISE side is higher than at the arm side, so
the LS pressure passes through ports E and F of boom spool (8), enters LS shuttle valve (22) and is sent to
the LS circuit. This LS pressure is transmitted to port G of arm pressure compensation valve (17), and acts
to increase the set pressure of the pressure compensation valve. Because of this, the pressure between
port H of arm spool (11) and port | of pressure compensation valve (17) rises, and spool meter-in LS
differential pressure (pump pressure - LS pressure = APLS) becomes the same as that at the boom end.
Because of the above operation, the oil flow is divided in proportion to the size of the opening area of boom
spool (8) and the opening area of arm spool (11). Meter-in LS differential pressure APLS during boom
RAISE + arm IN is APLS < boom LS control pressure, so the main pump swash plate angle is set to
maximum.
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STRUCTURE AND FUNCTION

CENTER SWIVEL JOINT

CENTER SWIVEL JOINT

Cover

Body
Slipper seal
O-ring
Shaft

IS ol
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A2.
B1.
B2.
C1.
c2.

From control valve port B2
To R.H. travel motor port PB
From control valve port B5
To L.H. travel motor port PA
From control valve port A2
To R.H. travel motor port PA

D1.
D2.
El.
E2.
T1.
T2.

X10ZZ020

From control valve port A5

To L.H. travel motor port PB

From travel speed solenoid valve

To L.H. and R.H. travel motors port P
To tank

From L.H. and R.H. travel motors port T



SWING MOTOR

STRUCTURE AND FUNCTION

SWING MOTOR
BASIC MOTOR

®Po0T®

[1f

Port S

Port MB (from control valve)

Port MA (from control valve)

Port T1 (to tank)

Port B (from swing brake solenoid valve)

Specifications

Type

Theoretical delivery
Safety valve set pressure
Rated speed

Brake release pressure

: KMF90ABE-3

: 87.8 cclrev

: 27.9 MPa (285 kg/cm?)
12,260 rpm

: 2.1 MPa (21 kg/cm?)
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STRUCTURE AND FUNCTION SWING MOTOR
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1. Brake spring 11. Cylinder

2. Drive shaft 12. Valve plate

3. Spacer 13. Reverse prevention valve
4. Case 14. Center shaft

5. Disc 15. Center spring

6. Plate 16. Safety valve

7. Brake ring 17. Check valve

8. Brake piston 18. Check valve spring

9. Housing 19. Shuttle valve

10. Piston 20. Shuttle valve spring
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SWING MOTOR

STRUCTURE AND FUNCTION

Swing lock valve
Operation

1.

2.

When swing lock solenoid valve is deactivated

a. When the swing lock solenoid valve is de-
activated, the pressurized oil from the main
pump is shut off and port B is connected to
the tank circuit. Because of this, brake pis-
ton (7) is pushed down in the direction of
the arrow by brake spring (1), so disc (5)
and plate (6) are pushed together and the
brake is applied.

When swing lock solenoid is excited

a. When the swing lock solenoid valve is ex-
cited, the valve is switched, and the pres-
surized oil from the main pump enters port
B and flows to brake chamber a. The pres-
surized oil entering chamber a overcomes
the force of brake spring (1), and brake pis-
ton (7) is pushed up in the direction of the
arrow. Because of this, disc (5) and plate
(6) separate, and the brake is released.
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STRUCTURE AND FUNCTION SWING MOTOR

Relief valve portion From port §

Outline
The relief valve portion consists of check 2 3
valves (2) and (3), shuttle valves (4) and Q
(5), and relief valve (1). N

Function 2k
When the swing is stopped, the outer port cir- o
cuit of the motor from the control valve is 2
closed, but the motor continues to rotate under 24 _°
inertia, 50 the pressure at the output side of ¢ s :
the motor becomes abnormally high and this r I Q

ey

may damage the motor. To prevent this, the
abnormally high pressure oil is relieved to port
S from the outlet port of the motor (high-pres-
sure side) to prevent any damage to the motor.

O}
3
b
s

™

Operation 4 Coatrol valve §
1. When starting swing X10AV310
a. When the swing control lever is operated to
swing right, the pressure oil from the pump
passes through the control valve and is From sort 3
supplied to port MA. As a result, the pres-
sure at port MA rises, the 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 retums to tank.
2. When stopping swing
a. VVhen the swing control lever is
retumed to neutral, the supply of pres-
sure oil from the pump to port MA is
stopped. With the oil from the outlet port
of the motor, the return circuit to the
tank is closed by the control valve, 50
the pressure at port MB rises. As a re-
sult, rotation resistance is generated in
the motor, 50 the braking effect starts.
b. If the pressure at port MB becomes
higher than the pressure at port MA, it
pushes shuttle valve A (4) and chamber
¢ becomes the same pressure as port
MB. The oil pressure rises further until «
reaches the set pressure of relief valve
(1). As a result, a high braking torque
acts on the motor and stops the motor.
c. When the relief valve (1) is being actu-
ated, the relief oil and oil from port S
passes through check valve B (3) and is
supplied to port MA. This prevents cavi-
tation at port MA.
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SWING MOTOR

STRUCTURE AND FUNCTION

Reverse prevention valve (swing dampening)
Operation diagram

NN

IIIIII//I/il///llll//;;///:;/;;4
F IV w4

N R R

V
/
___,a"

AR

i

7

TCrTTerY

rEEd )

DOV

O

A AR RN A R AR AR RN ARN AN AN A

Ly h“h“‘

PO

A

AT T R O O BN

]

AARRRRR AR AR

WL T e ]

i BRABARARAINARARS

>
»

R
AN
W

B

is
N

Swing moter

)
)
—

AN

R R N B R Y
N aRNIASANANANNAY

Swind contro! velve

s

<
AN

Explanation of effect

Presaure WA

X10AV320

Valve body
Spool (MA side)
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STRUCTURE AND FUNCTION

SWING MOTOR

Outline

This valve reduces the swing back generation
in the swing body by the inertia of the swing
body, the backlash and ngidity of the machinery
system, and the compression of the hydraulic
oil when the swing is stopped. This is effective
in preventing spillage of the bad and reducing
the cycle time when stopping the swing (the po-
sitioning ability is good and it is possible to
move swiftly to the next job).

Operation

1. When brake pressure is being generated at
port MB
a. Pressure MB passes through the notch

and goes to chamber d, spool (5) pushes
spring (6) according to the difterence in
area D1 > D2, moves to the left, and MB is
connected to e.

When this happens, pressure MA is below
the set pressure of spring (3>, 50 spool (2>
d9es not move. For this reason, the pres-
sure oil is closed by spool (2) and the brak-
ing force is ensured.

2. Aftermotorstops

a.

10-96

The motor is reversed by the closing pres-
sure generated at port MB. (1 st reversal>
When this happens, reversal pressure is
generated at port MA. Pressure MA goes
to chamber a, so spool (2) pushes spring
(3) and moves to the right, and MA is con-
nected to B. At the same time, b is con-
nected to f through the drili hole in spool
(5), 50 the reversal pressure at port MA is

bypassed to port T to prevent the 2nd re-
versal.

) ",A
i Wi
ot ¢ /o1 5 f&T
]
Natch X10AV3Z1
4 3

ANAAARRNNYY

e

~
by
&'\'\'\"‘\\\\\\\\\\ 2

/a

L
e
TR NN R AR RN x
>

p
i

I XYY IFIYS

AR AR
hOSORTRRNN

X10AV322

Xt0AY323



TRAVEL MOTOR

STRUCTURE AND FUNCTION

TRAVEL MOTOR

PC290LC-6k, PC290NLC-6k
HMV160ADT-2

B
N
H ]
[
E.
)
=1
1— X10AV324
a. Port PB (from control valve) Specifications
b. Port PA (from control valve) Model
c. Eog;(;? trintl:)v | 4 solenoid valv ltem PC290LC-6k | PC290NLC-6k
e. Port P (from travel speed solenoid valve) Type HMVG0ADT-2
Theoretical
Delivery Min |100 cc/rev 100 cclrev
Max. 160.8 cclrev

Set pressure

34.79 MPa
(355 kg/cm?)

Rated Lo |1310rpm 1310 rpm
speed HI 2107 rpm 2107 rpm
Brake

releasing 1.18 MPa
pressure (12 kg/cm?)

Travel speed

switch pressure

0,78 MPa
(8 kg/cm?)
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STRUCTURE AND FUNCTION

TRAVEL MOTOR

; g
» 4

VIEW B-B

Output shaft
Motor case
Ball

Rocker cam
Piston
Cylinder
Valve plate
End cover

©NoOTOA~WNE
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10.
11.
12.
13.
14.
15.
16.

Regulator valve
Spring

Brake spring
Brake piston
Plate

Disc

Regulator piston
Spring

21

) ‘&\\

(©

view D-D

17.
18.
19.
20.
21.
22.

X10AV325

Check valve spring
Check valve
Counterbalance valve
Spool return valve
Safety valve

Slow return valve



TRAVEL MOTOR STRUCTURE AND FUNCTION

Operation of motor
1. Motor swash plate (capacity) at maximum (Lo speed)

a P
] ¥ T\ A
%
Travel speed scieroid ?‘f
valve (deactivated)
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a. The solenoid valve is deactivated, so the pilot pressure oil from the main pump does not flow to port P. For
this reason, regulator valve (9) is pushed to the right in the direction of the arrow by spring (10).

b. Because of this, it pushes check valve (22), and the main pressure oil from the control valve going to end
cover (8) is shut off by regulator valve (9).

c. Fulcrum a of swash plate (4) is eccentric to the point of force b of the combined force of the propulsion force
of cylinder (6), so the combined force of the piston propulsion force acts as a moment the angle swash plate
(4) in the direction of the maximum swash plate angle.

d. Atthe same time, the pressurized oil at regular piston (15) passes through orifice ¢ in the regulator valve (9)
and is drained to the motor case.

e. As aresult, swash plate (4) moves in the maximum swash plate angle direction, the motor capacity be-
comes maximum.
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STRUCTURE AND FUNCTION TRAVEL MOTOR

2. Motor swash plate angle (capacity) at minimum (Hi speed)

e —
Travet speed solendid
‘ valve [excited)
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a. When the solenoid valve is excited, the pilot pressure oil from the main pump flows the port P, and pushes
regulator valve (9) to the left in the direction of the arrow

b. Because of this, the main pressure oil from the control valve passes through passage d in regulator valve
(9), enters regulator piston (15) at the bottom, and pushes regulator piston (15) to the right in the direction
of the arrow.

c. As a result, swash plate (4) moves in the minimum swash plate angle direction, the motor capacity be-
comes minimum.
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TRAVEL MOTOR

STRUCTURE AND FUNCTION

Operation of parking brake
1. When starting the travel

a.

When the travel lever is operated, the
pressurized oil from the pump actuates
counterbalance valved spool (19), opens
the circuit to the parking brake, and flows
into chamber A of brake piston (12). It
overcomes the force of spring (11), and
pushes piston (12) to the left in the direc-
tion of the arrow. When this happens, the
force pushing plate (13) and disc (14) to-
gether is lost, so plate (13) and disc (14)
separate and the brake is released.

2. When stopping travel

a.

When the travel lever is placed in neutral,
counterbalance valve spool (19) returns to
the neutral position and the circuit to the
parking brake is closed. The pressurized
oil in chamber A of brake piston (12) is
drained is pushed to the right in the direc-
tion of the arrow by spring (11). As a result,
plate (13) and disc (14) are pushed to-
gether, and the brake is applied. A time
delay is provided by having the pressu-
rized oil pass through a throttle in slow re-
turn valve (22) when the brake piston re-
turn, and this ensures that the brake is still
effective after the machine stops.

f

Travel
centrol walye

Travei
contrel valve
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STRUCTURE AND FUNCTION TRAVEL MOTOR

Operation of brake valve

« The brake valve consists of a suction safety Travel eomtrel valve
valve (18A), counterbalance valve (18) in a cir- 7
cuit as shown in the diagram on the right.

e The function and operation of each component
is as given below.

18F
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TRAVEL MOTOR

STRUCTURE AND FUNCTION

1.

Counterblalance valve, check valve
a. Function

When travelling downhill, the weight of
the machine makes it try the travel
faster than the speed of the motor. As
a result, if the machine travel with the
engine at low speed, the motor will ro-
tate without load and the machine will
run away, which is extremely danger-
ous. The prevent this, these valves act
the make the machine travel accord-
ing to the engine speed (pump dis-
charge amount).

b. Operation when pressure oil is supplied

When the travel lever is operated, the
pressurized oil from the control valve
is supplied the port PA. It pushes open
suction safety valve (18A) and flows
from motor inlet port MA the motor
outlet port MB. However, the motor
outlet port is closed by suction safety
valve (18B) and spool (189), so the
pressure at the supply side rises.

The pressurized oil at the supply side
flows from orifice E1 and E2 in spool
(19) the chamber S1. When the pres-
sure in chamber S1 goes above the
spool switching pressure, spool (19) is
pushed to the right in the direction of
the arrow. As a result, port MB and PB
are connected, the outlet port side of
the motor is opened, and the motor
starts the rotate.
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STRUCTURE AND FUNCTION

TRAVEL MOTOR

c. Operation of brake when traveling downhill

If the machine tries the run away
when traveling downhill, the motor will
turn under no load, so the pressure at
the motor inlet port will drop, and the
pressure in chamber S1 through ori-
fices E1 and E2will also drop. When
the pressure in chamber S1 drops be-
low the spool switching pressure,
spool (19) is returned tot the left in the
direction of the arrow by spring (20),
and outlet port MB is throttled. As a
result, the pressure at the outlet port
side rises, resistance is generated to
the rotation of the motor, and this pre-
vents the machine from running away.
In other words, the spool moves the a
position where the pressure at outlet
port MB balances the pressure at the
inlet port and the force generated by
the weight of the machine. It throttles
the outlet port circuit and controls the
travel speed according to the amount
of oil discharged from the pump.

2. Safety valve
a. Function

When travel is stopped (or when trav-
elling downhill), the circuits at the inlet
and outlet ports of the motor are
closed by the counterbalance valve,
but the motor is rotated by inertia, so
the pressure at the outlet port of the
motor will become abnormally high
and damage the motor or piping. The
safety valve acts the release this ab-
normal pressure and send it to the in-
let port side of the motor the prevent
damage to the equipment.

b. Operation when travel is stopped (or when
traveling downhill, rotating to the right)

10-104

When the motor inlet port pressure
(pressure PA) goes down, the pres-
sure in chamber S1 also goes down.
When it goes below the switching
pressure of the spool, spool (19) is re-
turned to the left by spring (20), and
outlet port passage Bl is throttled.
When this happens, the motor contin-
ues the rotate under inertia, so the
outlet pressure (pressure MB) rises.
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TRAVEL MOTOR

STRUCTURE AND FUNCTION

If the pressure goes above the set
pressure of suction-safety valve
(18A), the poppet opens. The oil then
passes through large notch Al in
counterbalance valve spool (19) and
flows the chamber MA in the circuit on
the opposite side.

c. When rotating to the left

The operation is the reverse of when
rotating to the right.

d. When starting travel (or during normal
travel)

When the travel lever is operated, the
pressurized oil from the pump moves
counterbalance valve spool (19) to the
right. When this happens, the passage
to the suctionsafety valve becomes
the circuit flowing through the small
notch in the counterbalance valve
spool. As a result, a big difference in
pressure is created, and the pump
pressure rises the provide a powerful
drawbar pull.

———
== OO OO0 O
—~= OO0

Paseet MB ;'1A0A¥335

Travel control valve
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STRUCTURE AND FUNCTION

VALVE CONTROL

VALVE CONTROL

NogrpwhE

©

Travel PPC valve
Service PPC valve
Service pedal

L.H. travel lever
R.H. travel lever
R.H. PPC valve

R.H. work equip-

ment lever
Solenoid valve
Accumulator
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10.
11.
12.
13.

14.

15.
16.

Control valve
Hydraulic pump
Junction box

L.H. work equipment
lever
PPC
valve
L.H. PPC valve
Safety lock lever

safety lock

Lever positions
HOLD

Boom RAISE
Boom LOWER
Bucket DUMP
Bucket CURL
HOLD

Arm IN

Arm OUT

IOMMOUOw»

ozzrAeT

13

X10AZ067

Swing RIGHT
Swing LEFT
NEUTRAL

Travel REVERSE
Travel FORWARD
LOCK

FREE



WORK EQUIPMENT « SWING PPC VALVE

STRUCTURE AND FUNCTION

WORK EQUIPMENT « SWING PPC VALVE

aoow

Pl 0]

Port P (from main pump)

Port T (the tank)

Port P2 (L.H.: Arm I/R.H.: Boom RAISE)

Port P4 (L.H.. Swing LEFT/R.H.: Bucket
DUMP)

Port P1 (L.H.: Arm OUT/R.H.: Boom LOWER)
Port P3 (L.H.: Swing RIGHT/R.H.: Bucket
CURL)

SBPO0ZTI
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STRUCTURE AND FUNCTION WORK EQUIPMENT « SWING PPC VALVE

6
5 7
4
8
3
I qn 9
2 10
%
/
1 A-A c-C
oo 11
.
LQ‘ é,‘@] l’ll!‘]
i
D-D
B-B
SBPODZTY
1. Spool 7. Joint
2. Metering spring 8. Plate
3. Centering spring 9. Retainer
4. Piston 10. Body
5. Disc 11. Filter
6. Nut (for connecting lever)
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WORK EQUIPMENT « SWING PPC VALVE

STRUCTURE AND FUNCTION

Operation
At neutral

1.

2.

a.

Ports A and B of the control valve and ports
P1and P2 of the PPC valve are connected
the drain chamber D through fine control
hole f in spool (1).

During fine control (neutral £/ fine control)

a.

When piston (4) starts the 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 al-
most the same time, it is connected the
pump pressure chamber PP, so pilot pres-
sure oil from the main pump passes
through fine control hole f and goes from
port P1 the port A.

When the pressure at port P1 becomes
higher, spool (1) is pushed back and fine
control hole f is shut off from pump pres-
sure chamber PP. At almost the same time,
it is connected the drain chamber D the re-
lease the pressure at port P1.When this
happens, spool (1) moves up and down so
that the force of metering spring (2) is bal-
anced with the pressure at port P1. The re-
lationship 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).
Therefore, metering spring (2) is com-
pressed proportionally to the amount of
movement of the control lever, so the pres-
sure at port P1 also rises in proportion to
the travel of the control lever. 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.

Ay
A
- -
# s
! |4 #
f\\- o L
g VY
- FEEE s
P
V/ LA
i LY 7,
Self-Reducing e
pressure valve o s
a4 W
- ”

////////////

Control valwe

oy e
N
LR

Pl

-h
-
ey
Sy
il
PN
i

X10BH25%

T

il

Self-Reducineg
pressure valve ,1,’

-
ST
ppc /

Cantrol vaive

M ;
K 2]

-
-

-
.

X10BH260

10-109



STRUCTURE AND FUNCTION WORK EQUIPMENT « SWING PPC VALVE

3. During fine control (when control lever is re-
turned)

a. 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 drai chamber D and the pres-
surized oil at port P1 is released.

b. If the pressure at port P1 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 re-
covers to a pressure that corresponds to
the lever position.

c. When the spool of the control valve re-
turns, oil in drain chamber D flows 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

Controb valve

chamber with olil. X10BH261
5
4. Atfull stroke i
a. Whendisc (5) pushes down piston (4), and
retainer (9) pushes down spool (1), fine 4 s D
control hole f is shut off from drain cham- g\ z |~

ber D, and is connected with pump pres-
sure chamber PP. Therefore, the pilot pres-

)
sure oil from the main passes through fine ANy A E,,”T”:‘:m/
control hole f and flows to chamber A from g
port P1, and pushes the control valve 222 i
spool. % 442
b. The oil returning from chamber B passes 7 PP

from port P2 through fine controle hole f
and flows to drai chamber D.

Control valve

X10BH262
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TRAVEL PPC VALVE STRUCTURE AND FUNCTION

TRAVEL PPC VALVE
o D
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Port P (from main pump)

Port T (to tank)

Port P2 (L.H. travel FORWARD)
Port P1 (L.H. travel REVERSE)

Port P3 (R.H. travel REVERSE)
Port P4 (R.H. travel FORWARD)
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STRUCTURE AND FUNCTION
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TRAVEL PPC VALVE

STRUCTURE AND FUNCTION

Operation
1. Atneutral

a.

Ports A and B of the control valve and
ports P1 and P2 of the PPC valve are con-
nected to drain chamber D through fine
control hole f in spool (1).

Fine control (neutral — fine control)
a.

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. At almost
the same time, it is connected to pump
pressure chamber PP, and the pilot pres-
sure of the main pump is sent from port A
through fine control hole f to port P1..
When the pressure at port P1 rises, spool
(1) is pushed back. Fine control hole f is
shut off from pump pressure chamber PP.
At almost the same time, it is connected to
drain chamber D, so the pressure at port
P1 escapes.

As a result, spool (1) moves up and down
until the force of metering spool (2) is bal-
anced with the pressure of port P1. The re-
lationship of the position of spool (1) and
body (10) (fine control hole f is in the mid-
dle between drain hole D and pump pres-
sure chamber PP) does not change until
retainer (9) contacts spool (1).

Therefore, metering spring (2) is com-
pressed in proportion to the travel of the
control lever, so the pressure at port P1
also rises in proportion to the travel of the
control lever. In this way, the spool of the
control valve moves to a position where the
pressure of chamber A (same as pressure
at port P1) and the force of the return
spring of the control valve spool are bal-
anced.
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STRUCTURE AND FUNCTION TRAVEL PPC VALVE

3. Fine control (control lever returned)

a. 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. Be- §
cause of this, fine control hole f is con-
nected to drain chamber D, and the pres-
surized oil at port P1 is released. 3 >

b. If the pressure at port P1 drops too much,
spool (1) is pushed up by metering spring 2
(2), so fine control hole f is shut off from 4
drain chamber D. At almost the same time, T IR s = 7 Sy
it is connected to pump pressure chamber 77 j,,; oy £
PP, so the pressure at port P1 supplies the I E,—
pump pressure until the pressure recovers "i el .
to a pressure equivalent to the position of Self-Reducing
the lever.

c. When the control valve returns, oil in drain
chamber D flows in from fine control hole f ’:
of the valve on the side that is not moving.

It passes through port P2 and goes to
chamber B to charge the oil.
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4. Atfull stroke 4
a. Disc (5) pushes down piston (4), and re- 9

tainer (9) pushes down spool (1). Fine con- g
trol hole f is shut off from drain chamber D,
and is connected to pump pressure cham- f S
ber PP. Therefore, the pilot pressure oil hrrgeSasssy
from the main pump passes through fine t
control hole f and flows to chamber A form l/_ E

port P1 to push the control valve spool. z ( w 2;

The return oil from chamber B passes from ‘ ' % PP
P1 P2}

-—p

o

e
b

port P2 through fine control port P2
through fine control hole f and flows to
drain chamber D.

AR

A M Contral valve v

X10BH268
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SERVICE PPC VALVE STRUCTURE AND FUNCTION

SERVICE PPC VALVE

Pin

Cam

Ball

Piston

Cover

Sleeve

Centering spring

Metering spring

Spool

0. Body

Port T (to tank)

Port P (from control pump)
Port A (to service valve P1)
Port B (to service valve P2)

QOTPEBOXNDORWDNE
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STRUCTURE AND FUNCTION SERVICE PPC VALVE

OPERATION

At neutral

e The pressurized oil from the control pump enter
from port P and is blocked by spool (9).

e« Port A and B of the control valve and port “a”
and “b” of the PPC valve are connected to drain
port T through fine control hole X of spool (9).
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When operated

e When cam (2) is moved, metering spring (8) is
pushed by ball (3), piston (4), and sleeve (6),
and spool (9) is also pushed down by this.

e As aresult, fine control hole X is shut off from
the drain circuit. At almost the same time, fine
control proportion Y is connected with port “a”,
and the pressurized oil from port P flows from
port “a” to port A of the control valve.

//////////

AR AT NN

B

ARAR AR
[=a

NNNN

FEPF I TIF e R

AR R

Control valve

LA TTrTY
Iy

A AW A B
B 54
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SERVICE PPC VALVE STRUCTURE AND FUNCTION

e When the pressure at port “a” becomes higher,
spool (9) is pushed back by the force acting on
the end of the spool. When fine control propor-
tion Y closes, fine control hole X is connected to
the drain circuit at almost the same time.

e As a result, spool (9) moves up and down to
balance the force at port “a” and the force at
metering spring (8).

e Therefore, metering spring (8) is compressed in
proportion to the amount the control lever is
moved. The spring force becomes larger, so the
pressure at port “a” also increases in proportion
to the amount the control levezr is operated.

e In this way, the control valve spool moves to a

rrivsses By B

position where the pressure of port A (the same = [
as the pressure at port “a”) is balanced with the X — s
force of the return spring of the control valve P 44 3
spool. / 7 2
£ é: b
Y AAM Control valve /W\‘B,,
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STRUCTURE AND FUNCTION ATTACHMENT LINE FLOW CONTROLLER

The purpose of the attachment flow control system
is to limit the maximum flow of oil through the first
attachment circuit on machines that are so
equipped. The flow setting is selected by means of a
thumbwheel switch fitted in the operators cab switch
panel.

The layout of the system is shown as follow:

Cob Switeh |—a v oar )

HCU Flow Control
Cantroller

Hydraulic Signal To RH '
Attachment PPC E:gt Pedol EPC Solenaid .

Yalve

The flowcontroller sends a steady current signal to
the E.P.C. solenoid valve dependent on the switch
position selected at the operator’s cab switch. The
E.P.C. solenoid then sets the pressure of the hy-
draulic oil supply to the right hand attachment pedal,
this limiting the maximum PPC signal pressure taht
can be applied to the attachment spool.

See also page 10-114 for description of the
attachement pedal)

—h

c—i—%]

@ Adjustment knob
(@ Wiring connector
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PPC SAFETY LOCK VALVE « PPC ACCUMULATOR

STRUCTURE AND FUNCTION

SAFETY LOCK VALVE

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

_____ e )
L

SBPO0259

PPC ACCUMULATOR

XtocDo1t

Lever
Body
Seat
Ball
End cap

aprpwdhE

Gas plug
Shell
Poppet
Holder
Bladder
Oil port

ok wnNE

Specifications
Gas capacity: 327 cc
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STRUCTURE AND FUNCTION STRAIGHT-TRAVEL SYSTEM
“fBoom Hucket Junction block
7
ﬁ“ ﬁ ! ."“‘.““'@ L H. travel motor R.H.travel motor
szl !
BE §+ 213 - l i ! Arm DUMP FORWARD REVERSE FORWARD, REVERSE
| : .
1 I ¥ T ' E _i
] 1 i ) S e
i i b f- ' P @
| A Ir---|---—-*---1--- Arm CURL
i I b ' . . 1
Arm Swing i i i i i lI_"'I""'(@ A ]
ﬁ ﬁ RS !-L Traved
11
[2lsll=is L ' ___4__~~® Control valve
HEIEI I | === T | R S -
] |1 ) N ' T . '
[ ) ) S 0 % % R SRR T g . 1 11 1
M| i .'__.'?_T
T : :Ij ! -E -! RIGHLUND merae- l: kA travel TH T !
""""""" F | r——————— P ) it
TP ) i { 1 @ divider “'"”! FORWARD REVERSE !
bofimm————bo—q-—— Bucket DUNP T 2 ETH iI_T_‘ ?* [P |
! M @ ! ,| 7 E
1 r-“-“r---'— 1 ' y 4
| i
“1‘~4'f"“--“f~1.~--—+-- = Boom RAISE i | T
i --L—-- I I L H o travel I
Lol ® L } :
L 't'f"' Bucket CURL I | Fomer REVERSE |
- L ' : i A PSP
1 or® N S T
b I i ! . !
Travei ._____.‘:\_J_____L__J,_;_i_ﬁl.;-_ Swing L_____._J. _____________________ I
PPC valve b oY1 LEFT
| e
[ i '
5 Ty meeeees Aefonreinagens Boom LOWER A
Enadaahie JSelf-Reducing
o Headl Bl ol Bt Toressyr valve
i 1 1 L Main pumo
o= $—Oxed - R H. trave! REVERSE
E Lot :‘ - R H. travel FORWARD M
i - ¢l - L. H trevel REVERSE
m=rT ) L H travel FORWARD
{--.{9)___
L ——
X10DD111

Function

e This system interconnects the pressure com- i
pensation valves for L.H. and R.H. travel FOR- a
WARD and REVERSE with external piping to @ Lett {riaht]
ensure the ability in a straight line. - - Trave!

« As shown in the diagram on the right, the left il E7 % i “““”’t,
and right and ports are interconnected through tj' :j 5:?::"“ o
passage a inside travel pressure compensation — -

ValVe (1) Sl - T A s e

e By setting the throttle in junction circuit a to a 3 . = L “‘ ;
suitable value, it is possible to fulfill the require- 2% _
ments for steering ability and the ability to main- '/,
tain a straight line.

X10BHZ74
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EPC SOLENOID VALVE

STRUCTURE AND FUNCTION

EPC SOLENOID VALVE

For active mode, pump merge-divider, 2-stage relief, travel speed, swing brake solenoid valve

V.
A=

N\

[/ /)]
CRCRCRCRCS
=Ihlkc C F =3
/'L_ ra FA L L7
5 4/3' 2 1/
i%ﬂ—.ilm
Al A A
CICICIE
: I B

1

6
2

Active mode solenoid valve
2-stage relief solenoid valve

Pump merge-divider solenoid valve
Travel speed solenoid valve

Swing brake solenoid valve

To tank

L WD R

o
%

X10BHZ75

To main valve (active mode)

To main valve (2-stage relief valve)

To main valve (pump merge-divider valve)
To L.H. and R.H. travel motor

From main pump

A\
a

b. To PPC/EPC valve
C.

d.

e.

f.

g. To swing motor

h.

i.

To accumulator
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STRUCTURE AND FUNCTION EPC SOLENOID VALVE

1. Connector
2. Variable core
3. Call
4. Cage
1 2 3 4 5 5. Spool
6. Block
7. Spring
SI
S —
B
"
|
7 6
SEPOOZ99
Self-Reducing P
Operation M /{j:/ Actuator
1. When solenoid is deactivated 7
a. The signal current does not flow from the Deaclivsted 21
controller, so coil (3) is deactivated. For g At
this reason, spool (5) is pushed to the right P A
in the direction of the arrow by spring (6). VAN j
b. Asaresult, the circuit between ports P and R 47
A closes and the pressurized oil from the T
main pump does not flow to the actuator. At I % b X10BHZ77
the same time, the pressurized oil from the
actuator flows from port A to port T, and is
then drained to the tank. Tz
L - ' AP
2. When solenoid is excited ;
a. When the signal current flows from the 7 (72 Actuator
controller to coil (3), coil (3) is excited. For
this reason, spool (5) is pushed to the left k
in the direction of the arrow. cited LA
b. As a result, the pressurized oil from the - J
main pump flows from port P through the , :
inside of spool (5) to port A, and then flows Zordgiiqeersrataty
to the actuator. At the same time, port T is (54
closed, and this stops the oil from flowing T
to the tank. 3 5 E ' i X10BHZ78
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OVERLOAD WARNING DEVICE

STRUCTURE AND FUNCTION

OVERLOAD WARNING DEVICE

1) OUTLINE

Overload warning
monitor lamp

Function

This device is installed to prevent the machine
from tipping over when it lifts an excessive
weight while being used as a crane.

Structure

When an excessive weight is lifted, the oil pres-
sure goes up at the bottom side of the boom
cylinders. When this happens the pressure
switch senses the rising pressure and when the
pressure exceeds the safe limit value the pres-
sure switch is activated. This causes a warning
buzzer to sound inside the cab and the over-
load monitor lamp to flash on and off. Immedi-
ately these warnings are activated, the operator
must either lower the work equipment to the
ground or bring the work equipment arm closer
to the machine to prevent the machine tipping
over.
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STRUCTURE AND FUNCTION OVERLOAD WARNING DEVICE

2) OPERATION

Boom cylinder safety valve
Boom cylinder
Tee-piece

Pressure sensor
Wiring harness 1

agprpwNE

The overload caution system is operated by pres-
sure alone (it does not take into account the position
of the boom-.

The pressure sensor (4) located on the hose bal-
ance line between each hose burst safety valve is
activated when the oil pressureexceeds 190 kg/cm?
during lifting operation.

NOTE: the overload caution system can only be ac-
tivated when the L/O mode (lifting operation) is acti-
vated on the monitor panel, with active mode
switched off.
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HOSE BURST PROTECTION VALVE (BOOM) STRUCTURE AND FUNCTION

HOSE BURST PROTECTION VALVE (BOOM)

High pressure from
1 2 control valve (v port)

//
Pilot signal : z
Piport) ] S
Hose balance line/
Overload caution To tank (T port)
signal
4
3
To cylinder port
(Cy port)
FUNCTION

e This valve prevents sudden uncontrolled lower-
ing of the boom, when lifting, due to the burst of
a hose in the boom cylinder line. In such a con-
dition this valve will hold the load until operator
lowers the boom in a controlled way using the
normal wrist control.
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STRUCTURE AND FUNCTION BOOM SAFETY VALVE

OPERATION

BOOM RAISE

e During boom raising the pilot signal from wrist V port
control operates control valve spool to direct
high pressure oil to port V of hose burst valve.

e This pressure lifts check valve (4) from seat &
high pressure oil flows in the bottom of the cyl-
inder raising the boom.

=2 To tank

BOOM LOWER

e During boom lowering the pilot signal reverses
the front through the control valve spool. High
pressure oil flows to the head side of the cylin-
der. QOil in the bottom side of the cylinder flows
through the port Cy of the valve but cannot flow
past the check valve, the pilot signal also opens
the spool (2) of the hose burst valve and allows
oil to flow back to tank.

e T T M e o

Cy port

SN T

] )
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BOOM SAFETY VALVE STRUCTURE AND FUNCTION

When hose burst occurs
(Operation to lower safety)
e The sudden loss of pressure at port V will cause
check valve (4) to re-seat and so the valve is
locked.
e The boom can be lowered in a controlled way V port
by operating the wrist control in the normal way.

Boom cantrol

TR

i /1l Control lever .
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STRUCTURE AND FUNCTION WORK EQUIPMENT

WORK EQUIPMENT

X17ZZ023

Arm

Bucket cylinder
Arm cylinder
Boom

Boom cylinder
Bucket

ok wnpE
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STRUCTURE AND FUNCTION ENGINE CONTROL

ENGINE CONTROL SYSTEM

4
X12BV121
Function

1. Battery relay *  The engine can be started and stopped simply
2. Battery by using the starting switch.
3. Starting switch e Adial type engine control is used to control the
4. Fuel control dial engine speed. The engine throttle « pump con-
5. Governor motor troller receives the control signal from the fuel
6. Starting motor control dial, sends a drive signal to the governor
7. Engine throttle « pump controller motor, and controls the angle of the governor
8. Fuel injection pump lever in the fuel injection pump.

e At the same time, the engine throttle « pump
controller also receives signals from other con-
trollers to control the engine speed.
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ENGINE CONTROL

STRUCTURE AND FUNCTION

Operating of system
1. Starting engine

a.

When the starting switch is turned to the
START position, the starting flows to the
starting motor, and the starting motor turns
to start the engine. Power also flows to the
fuel shut-off solenoid, exciting the solenoid
and allowing fuel to flow into the engine.

When this happens, the engine throttle
pump controller checks the signal from the
fuel control dial and sets the engine speed
to the speed set by the fuel control dial.

2. Engine speed control

a.

The fuel control dial sends a signal to the
engine throttle « pump controller according
to the position of the dial. The engine throt-
tle « pump controller calculates the angle of
the governor motor according to this sig-
nal, and sends a signal to drive the gover-
nor motor so it is at that angle.

When this happens, the operating angle of
the governor motor is detected by the
potentiometer, and the feedback is sent to
the engine throttle « pump controller, so
that it can observe the operation of the
governor motor.

3. Stopping engine

a.

When the starting switch is turned to the
OFF position, the engine throttle ¢« pump
controller drives the governor motor to the
low idle position. The fuel shut-off solenoid
is de-energized when starting switch signal
is turned OFF, so the supply of fuel to the
engine is shut off and the engine stops.
When this happens, to maintain the electric
power in the system until the engine stops
completely, the engine throttle « pump con-
troller itself drives the battery relay.

(Starting mwitch ON signal)

Powar sourca [START}
e ——

Gorereps

getas ||--—}i AR

R

-———

(Starting swiich ON signat)

Xi28vw22

(Slm‘i.r-lg_n_\riich ON signal)
Pwi Source (START)

[ Starting maotor

Goveraasd

wotor ||—-—|{ b
Iy & =]
;
| + Pump -———e
{Thwottie signal comroler
- (Starting witch ON signal)
X12BY123
{Starting switch ON signal}
- ———
Fual shut-oft Power sourca (START)
solencic sl
{Power sgucs)
-———
mator
) = —

. B
(Starting switch ON signal) [r—

{Throtile sigral)

10-133



STRUCTURE AND FUNCTION

ENGINE CONTROL SYSTEM

Components of system
Fuel control dial

HIGH

45°

Front of
machine

45°

LOW

g 1 R o 1
ot
sl —B .3

Function

The fuel control dial is installed at the bottom of
the monitor panel. A potentiometer is installed
under the knob, and when the knob is turned, it
rotates the potentiometer shaft

When the shaft rotates, the resistance of the
variable resistor inside the potentiometer
changes, and the desired throttle signal is sent
to the engine throttle « pump controller.

The shaded area in the graph on the right is the
abnormality detection area and the engine
speed is set at low idling.
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Knob

Dial

Spring

Ball
Potentiometer
Connector

o
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ENGINE CONTROL SYSTEM

STRUCTURE AND FUNCTION

Governor motor

Function

e The motor is rotated and the governor lever of
the fuel injection pump is controlled by the drive
signal from the engine throttle « pump control-
ler.

e A stepping motor is used for the motor which
provides the motive power. In addition, a
potentiometer for giving feedback is installed to
allow observation of the operation of the motor.

e The rotation of the motor is transmitted to the
potentiometer through a gear.

Potentiometer
Cover

Shaft

Dust seal
Bearing

Motor

Gear
Connector

©ONoOTOAWNE

P B Black
= [ BGem O
5| A Reg
! 2 LB Yellow
AP —
) lar s% é
et

Compositian of circuit

SBPO0326

Operation

1. Motor stationary
Both A phase and B phase of the motor
are continuous, and a holding torque in
generated in the motor.

2. Motor rotating
A pulse current is applied to the A phase
and B phase from the engine throttle o
pump controller to give synchronous rota-
tion with the pulse.
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STRUCTURE AND FUNCTION ENGINE CONTROL SYSTEM

Engine throttle « pump controller

5% e

CN-3 CN-6

\

/ |] B ++++++++++J] &++++ + ++++JJ
1++++++++ ||-H-++++-H-++| . -+ 44+
__._Q.H .&_____.
+++ 4+ +t+++ A+
+++4 + +++ +4++++ + ++++4
@1 ,i M ‘. —_— ,@ )

CN~1 CN-2 X12BV126
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ENGINE CONTROL SYSTEM STRUCTURE AND FUNCTION

Input and output signals

CN-1 CN-3 CN-5
Pin. . Input/ Pin. . Input/ Pin. . Input/
No. Name of signal ouput No. Name of signal output No. Name of signal output
1 |Battery relay drive output Output 1 Engine water temperature Input 1 |Engine speed sensor GND | Input
o [Pump merge/divider Output sensor 2 |Engine speed sensor Input
solt.anmd ‘ 2 |Fuel level sensor Input 3 [GND nput
3 :c‘)"llg;]%izmdmg brake Output 3 |Pump F pressure input Input R ot
4 |Throttle potentiometer input | Input - -
4 |NnC R 5 | Swing pressure switch Input
5 |Overload caution Input -
5 |NC B 6 Service valve pressure Input
6 Pressure sensor power Outout switch P
6 [GND Input source (+24V) P NG -
7 | Power source (+24V) Input Potentiometer power source -
7 (+5V) Output Radiator water level sensor | Input
8 | Active mode solenoid Output 5 IHvarauiic ofl level —
5 1T | seloct lenoid ouuL 8 |Starting switch (ACC) Input ydraufic off evel sensor npu
rave’ sefector solenol upu - 10 |Engine speed sensor GND | Input
10 | 2-stage relief solenoid 9 [Knob switch Input
Bucket CURL pressure
11 |NC 10 |NC - 1 1 switch Input
12 |GND Input 11 [NC - 12 Bucket DUMP pressure Input
13 | Power source (-24V) Input Battery charge (alternator switch
12 o8l R Input -
terminal R) 13 |Travel pressure switch Input
13 |Pump R pressure input Input 14 |NC -
Feedback potentiometer i i
14 o p } 15 Engine oil pressure sensor Input
CN-2 p (Low)
B, oo of siamal nput 15 [NC Input 16 |Engine oil level sensor Input
No. 9 output 16 |Pressure sensor GND Input 17 | Air cleaner clogging sensor | Input
4 |Solenoid power source Input 17 |Potentiometer GND Input
+24V - - -
( ) 18 [Starting switch (terminal C) | Input
2 |Governor motor phase A (+)| Output
3 [Governor motor phase A (-) | Output 19 ] Auto grense up Input
4 |Governor motor phase B (+)| Output 20 INC -
5 |Governor motor phase B (-) | Output 21 |PPC pressure Input
6 INC f 29 SBV(\),ELT;\ RAISE pressure Input
7 |LS-EPC solenoid (+) Output
- 23 |Arm IN pressure switch Input
8 |PC-EPC solenoid (+) Output P P
- +
5 NG Output 24 |S-NET(+) Both
10 Inc i 25 |Model selection 1 Input
26 |Model selection In
11 1PGND nput 6 |Model selection 3 put
- 27 |Model selection 5 Input
12 Solenoid power source Inout
(+24v) P 28 |Swing prolix switch Input
13 |INC - 29 |INC -
14 INC R
30 Bopm LOWER pressure Input
15 |NC _ switch
16 |NC R 31 |Arm OUT pressure switch Input
17 |LS-EPC solenoid (-) Output 32 |S-NET(+) Both
18 [PC-EPC solenoid () Output 33 [Model selection 2 Input
19 |INC - 34 |Model selection 4 Input
20 [NC - 35 |NC -
21 |PGND Input 36 |Swing lock switch Input
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

ELECTRONIC CONTROL SYSTEM
CONTROL FUNCTION

1
Pump & Engine Mutual control function
2
Pump and valve control function
3
Power maximizing function
3
Swift slow-down function
4
Auto-deceleration function
Electronic control
system for STD 5
Engine automatic warming-up, overheat
prevention system
6
Swing control function
7
Travel control function
8
Active mode function

Self-diagnostic function

0 For details of the self-diagnostic function, see TROUBLESHOOTING
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Pump and engine mutual control function

Control valve

'yl
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Fressure Pressure e
sensor LT
T
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. Work equipmant |evers
Maip pums A
fuel Governcr R r . hY
injection motor T Knok switch
puny ) {

.

Envine| T sarvo Z] servo

speed valve valve
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Travel lever
[LS vaivg}--; |LS vatve}--- ] 1
]
!
P f¥
[ SN |y "]

|Pc valve}-* IPC valve |y
I Retay Brock ]
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L
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ELECTRONIC CONTROL SYSTEM

STRUCTURE AND FUNCTION

Function

There are five modes available for selection
with the working mode switch on the monitor
panel. These modes are the heavy-duty opera-
tion (H/O) mode, general operation (G/O)
mode, finishing operation (F/O) mode, lifting
operating (L/O) mode, and the breaker opera-
tion (B/O) mode. Itis possible to select the most
suitable engine torque and pump absorption
torgue to match the nature of the work.

The engine throttle « pump controller detects
the actual engine speed and the speed set by
the engine governor through the fuel control
dial in accordance with the pump absorption
torque set for each mode, and carries out con-
trol so that the pump absorbs all of the torque at
each output point of the engine.

L/0 H/D
—_ Power max.
g &/0. F/0, B/0
o
Engine speed N
X08DD180
H/
= Power max.
=
s Z
a3 G/D. F/0. B/D
b
b4
= /0
Engine speed N
XO0BDD181
=
® HA0
2 L/0
@ G/0. F/0, B/0
g Power max.
&
a

Pumo discharﬂe- zmount 0 xosDD182
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Control method in each mode
Heavy-duty operation (H/O) mode

Z
- - = - »
s . £ 3 ‘r =
: *. : e 2o
— \ — 1 o4
] o 1 —_——
g \ . l Py =
s \ = : €2 1
S } a | a2 i
1 firv] 1 ]
Engine soeed N Engine speed N Pump discharoe amgunt Q
X0B8DD183
e Matching point in heavy-duty operation mode: e When the load on the pump rises and the pres-
95% partial output point sure rises, the engine speed goes down. When
this happens, the pump discharge amount is
Model reduced, and the engine speed is controlled so
PC290LC-6k PC290NLC-6k that it becomes near the 95% partial output
Mode .
point.
Heavy-duty 123 kW/2100 rpm 123 kW/2100 rpm If the reverse happens and the pressure goes
operation (H/O) 165 HP/2100 rpm 165 HP/2100 rpm down, the system is controlled so that the pump

discharge amount is increased until the engine
speed becomes near the 95% partial output
point.
By repeating this control, the engine can al-
ways be used at near the 95% partial output
point.

General operation (G/O), finishing operation (F/O), and breaker operation (B/O) mode

[+
a by
- :
- @ . &
@ g . a
g T 2 : 2
s ‘ ] ' =
p=A t b4 \ =
2 : 2 : 3
o F @ . o
= ]
. .. 2 a 2
1 wi ' =]
[) : O M
Engine speed N - Pump discharge amount Q
SAPDO336 Engine speed N SAPOO3I7 SAP0U23B
e Matching point in general operation, finishing e When the load on the pump rises and the pres-
operation, and breaker operation mode: 80% sure rises, the engine speed goes down. When
partial output point this happens, mutual control of the engine and
pump is used to control the system so that the
Model pump absorption torque follows the equal
Mode PC290LC-6k PC290NLC-6k horsepower curve of the engine, and the en-
gine speed is lowered while keeping the torque
General operation (G/O),
imanigopereton {10, | SIS0 | 103zt constant. o |
breaker operation (B/O) o P In this way, the engine is used in a range which

provides good fuel efficiency.
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ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

Lifting operation (L/O) mode

[+
]
T . 5
= h 7 2
] P AL 2 = &
& g '- s
2 t g : =
g f 5 2
& H = B
by ' g 3 N
“ g‘) E :
1 L = .
. o N
Enginespeed N o ooase Engine speed N SAPO0240 Pump discharge amount @ .,
e Matching point in lifting operation mode: 62% e When the lifting operation mode is selected, the
partial output point engine speed is automatically lowered to the
partial position. In this condition, control is car-
Model ried out in the same way as for the general op-
Mod PC290LC-6k PC290NLC-6k eration, finishing operation, and breaker opera-
ode tion modes to match the load on the pump. In
Lifting 81 kW/1570 rpm | 81 kW/1570 rpm this way, the fuel consumption is reduced and
operation (L/O) | 108 HP/1570 rpm| 108 HP/1570 rpm the fine control ability is improved.

Power maximizing mode

Engine torque T

Engine speed N

e Matching point in power max. mode: Rated out-

BAPOD342

Engine horsepawer HP

Pump discharge pressure P

Engine speed N

Pump discharge amount Q

SAPO0343 SAPOD344

When the pump load increases, the engine

put point speed drops.
When this happens, the pump discharge is re-
Model duced to prevent the engine speed from going
PC290LC-6k PC290NLC-6k down and to ensure that the engine is used at
Mode near the rated output point.
130 kW/2200 rpm | 130 kW/2200 rpm
POWER MAX. | 174 hpr2200 rgm 174 HP/2200 rEm
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Pump control function when traveling

o
P
a
o
-+
= a
[ )
- [+
g o
= Q. =
Q
[ [
= o
2 o
(YT 1=
=
Q. |
Eneine sceed N Pemp digcharge amount O
X08DD187

*  When the machine travels in the heavy-duty operation (H/O) mode, the engine speed rises, and the pump
is controlled in the same way as when in the power maximizing mode.

' Pumo discharoe amount O
Enoine speed N X08DD188

F

e

Eneine toraue T

——
——

Pump discharge nressure P

*  When the machine travels in any mode other than the heavy-duty operation (H/O) mode, the working mode
and the engine speed are kept as they are, and the pump absorption torque is increased.

Control function when pump prolix switch is ON

Pump discharve cressure P

I—

Puymo discharge amount Q
Xo8bD189
e Evenifany abnormality should occur in the controller or sensor, the pump prolix switch can be turned ON to
provide an absorption torque more or less equivalent to the general operation (G/O) mode, thereby allowing
the machine to maintain its functions.
* Inthis case, it is designed to allow a constant current to flow from the battery to the PC-EPC valve, so oll
pressure sensing is carried out only by the PC valve.
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ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

Pump and valve control function
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STRUCTURE AND FUNCTION

ELECTRONIC CONTROL SYSTEM

Function

e The following two functions are available to pro-
vide the optimum matching under various work-
ing conditions: a 2-stage relief function which
increases the digging power, and a fine control
mode function which improves the ease of fine
control.

LS control function

e The switching point (LS set differential pres-
sure) for the pump discharge amount inside the
LS valve is changed by changing the output
pressure from the LS control EPC valve to the
LS valve according to the engine speed and op-
erating condition of the actuator.

e Because of this, the timing for starting the dis-
charge amount from the pump can be
optimized, to give excellent ease of compound
operation and fine control.

Cut-off function

For details of the operation, see CLSS.

e When the cut-off function is actuated, the PC-
EPC current is increased to near the maximum
value. In this way, the flow at relief is made
smaller and the fuel consumption is reduced.

e Actuation conditions for cut-off function. When
the front or rear pressure sensor is above 30.9
MPa (315 kg/cm?) and the power max. or quick
slow-down functions are not being actuated.

Note:  When traveling or when using the lifting op-

eration mode, the cut-off is not actuated.

10-146

Puae discharee smaunt Q

PC-EPC cyrrent (A

EPC pressure et

2.9MPa
/{29 ke fcmd}

OMPa
{ Oka 7cat)

LS get differential pressure
X08DD191

PC-EPC current

-"’;)' PC-EPC current
at cot-off

/

Pump pressure (MPa{ks/camil)
XO08DD192



ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

2-stage relief function

e The relief pressure for normal operations is 31.85 MPa (325 kg/cm?), but when the 2-stage relief function is
actuated, the relief pressure rises to approximately 34.79 MPa (355 kg/cm?). Because of this, the hydraulic
pressure is increased by one stage.

e Actuating conditions for 2-stage relief function

Conditions Relief pressure

e« When traveling
e When swing lock switch is On 31.85 MPa (325 kg/cm?)

e Inlifting operation (L/O) mode

34.79 MPa (355 kg/cm?)

¢ When power max. function or swift slow-
down function are actuated

Fine control mode function

e When the finished operation (F/O) mode is selected from the working mode, the pump LS valve is control-
led, and the pump discharge amount is reduced to improve the ease of fine control and the precision when
finishing.

e Relationship between working mode and pump discharge amount (for independent operation)

Actuator Boom Arm Bucket Swing Swing

Mode RAISE LOWER IN ouT
Heavy-duty operation (H/O)

100 40 100 100 50 50 -
General operation (G/O)
Finishing operation (F/O) 100 <50> 50 100 50 50 -

40

Lifting operation (L/O) 50 50 50 35 35 -
Breaker operation (B/O) 100 40 100 100 50 50 60

O The figures in < > are for when arm IN is operated.
0 In each working mode, the full flow of the pump at the set engine speed is taken as 100%.
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Power maximizing ¢ Swift slow-down function
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Function

e lifting operation (L/O) and reduces the speed. It is operated using the L.H. knob switch to momentarily
match the operating conditions.

e The power max. function and the swift slow-down function are operated with the same switch. Only one of
these functions can be selected at any time; they cannot both be operated together.

Power maximizing function

e During digging operations, when that extra bit of digging power is needed (for example, when digging up
boulders), the L.H. knob switch can be pressed to raise the hydraulic pressure by approximately 10% and
increase the digging force.
If the L.H. knob switch is pressed ON when the working mode is H/O or G/O, each function is automatically
set as follows.

Working mode

Engine pump control

2-stage relief function

Actuating time

Heavy-duty operation

Matching at rated
output point

Actuated 31.9 MPa —’

34.8 MPa (325 —’' 355
kg/cm?)

Automatically cancelled
after 8.5 sec.

Swift slow-down function

e During normal operations, if it is desired to carry out lifting operations or finishing operations for a moment,
the working mode can be switched to lifting operation (L/O) mode by operating the L.H. knob switch.
e Ifthe L.H. knob switch is pressed ON when the working mode is at H/O or G/O, each function is automati-

cally set as follows.

Working mode

Actuating time

Lifting operation

While switch is kept pressed
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ELECTRONIC CONTROL SYSTEM

STRUCTURE AND FUNCTION

Auto-deceleration function
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Function

e Ifall the control levers are at neutral when waiting for work or waiting for a dump truck, the engine speed is
automatically reduced to a mid-range speed to reduce fuel consumption and noise.

e If any lever is operated, the engine speed returns immediately to the set speed.

Operation
1. Control levers at neutral
a. If the engine is running at above the deceleration actuation speed (approximately 1400 rpm), and all
the control levers are returned to neutral, the engine speed will drop immediately to approximately 100
rpm below the set to the No. 1 deceleration position.
b. If another 4 seconds pass, the engine speed is reduced to the No. 2 deceleration position (approxi-
mately 1400 rpm), and is kept at that speed until a lever is operated.
2. When any control lever is operated
a. Ifany control lever is operated when the engine speed is at the No. 2 deceleration position, the engine
speed will immmediately rise to the speed set by the fuel control dial.

Speed (rpm)
- |
100+50
Mg, 1 deceierationy
0.2
No. 2 decsleration
{1.,400)
I
R
4 Less than 2 __ Less than 1
Time {sec)
Levers at neutral Lever operated

X12BV101
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ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

Automatic warming-up and engine overheat prevention function
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Function

* Ifthe coolant temperature is low, this automatically raises the engine speed to warm up the engine after it is
started. (Automatic warming-up function)
In addition, if the coolant temperature rises too high during operations, it reduces the load of the pump to
prevent overheating. (Engine overheat prevention function)

Engine automatic warming-up function
e Afterthe engine is started, if the engine coolant temperature is low, the engine speed is automatically raised
to warm up the engine.

Conditions for actuation (both are necessary) Actuation

Coolant temperature: Less than 30°C

. Engine speed: 1400 rpm
Engine speed: Less than 1400 rpm

Conditions for cancellation (any one)

Coolant temperature: 30°C or above

Automatic | Automatic warming-up time: Cancellation
10 minutes or more _ _
Fuel control dial: Engine speed: As desired
Manual Held at more than

than 3 seconds
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Engine overheat prevention function

e This function protects the engine by lowering the pump load and engine speed to prevent the overheating
when the engine coolant temperature has risen too high.

e This system is actuated in two stages. The first stage is when the coolant temperature is between 102°C
and 105°C, and the second stage is when the coolant temperature is 105°C and above.

Normal operation (Coolant temperature below 102°C)

Coolant temperature: Below
102°C

Coolant temperature gauge:
Green range

Normal operation

Actuation condition

1st stage (Coolant temperature between 102°C and 105°C)

Actuation condition Actuation condition Cancel condition

Working mode
Coolant temperature:

81 kw Below 102°C
(108 HP)
0,
Coolant temperature: Between Flow 57% o When the above
o | 102°C and 105°C Heavy-duty, general, condition is met,
g Coolant temperature gauge: Red finishing, breaker the system re-
® | range Mode kept as it is, output reduced turns to the con-
4 dition before the

overheat preven-
tion function was
actuated (auto-

matic reset)

Lifting operation kept as it is

Lifting

2nd stage (Coolant temperature 105°C and above)

Actuation condition Actuation condition Cancel condition
Coolant temperature: Below
102°C
Fuel control dial: Return
Working mode In any mode temporarily to low idling
position
%’ Coolant temperature: 105°C and Engine speed Low idling
®» | above
'c% Coolant temperature gauge: Red Monitor caution lamp Lights up o When the above condi-
range tions are met, the system
Caution buzzer Sound return tot the condition
before the overheat pre-
vention function was ac-
tuated (manual reset)
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ELECTRONIC CONTROL SYSTEM

STRUCTURE AND FUNCTION

7. Swing control system
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STRUCTURE AND FUNCTION

ELECTRONIC CONTROL SYSTEM

Function
e The system is provided with a swing lock and
swing holding brake function

Swing lock, swing holding brake function

e The swing lock (manual) can be locked at any
desired position, and the swing holding brake
(automatic) is interconnected with the swing, so
it prevents any hydraulic drift after the swing is
stopped.

Operation of swing lock prolix switch

e Ifany abnormality should occur in the controller,
and the swing holding brake is not actuated
normally and the swing cannot be operated to
cancel the swing lock and allow the swing to be
operated.

e Even when the swing lock prolix switch is
turned ON, the swing lock swing lock switch
stays ON and the swing brake is not cancelled.

e When the swing brake is cancelled, the swing
has only a hydraulic brake operated by the
safety valve, so if the swing is stopped on a
slope, there may be hydraulic drift.

Hydraulic oil quick warm-up function when swing

lock switch is ON

e When the swing lock switch is turned ON, the
pump cut-off function is cancelled and the relief
pressure rises from 31.85 MPa (325 kg/cm?) to
34.79 MPa (355 kg/cm?).
In this condition, if the work equipment circuit is
relieved, the hydraulic oil temperature rises
more quickly and this makes it possible to re-
duce the warming-up time.

e Swing lock switch and swing lock, swing hold-
ing brake
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LO.Ck Lock Function Operation
switch lamp
Approx 4 sec after swing lever
. is returned to neutral, swing
SW'T‘Q brake is actuated.

OFF OFF holding . .

When swing lever is operated,
brake :

brake is released and upper

structure can swing freely.

Swing lock is actuated and

swing is held in position.

ON ON Swing lock | Even when swing lever is oper-
ated, swing lock is not cancelled
and swing does not move.

Swing

lock On OFF

) (When controller .
prolix . (when controller is normal)
) is abnormal)

switch
Swing

lock ON OFF ON OFF
switch
Swing | Swing lock | Swing lock | Swing lock | Swing holding
brake | applied canceled applied brake applied
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ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

Travel control function
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STRUCTURE AND FUNCTION

ELECTRONIC CONTROL SYSTEM

Function

When travelling, the pump control is carried
out, and the travel speed can be selected
manually or automatically to give a travel per-
formance that suits the nature of the work or
the jobsite.

Pump control function when travelling

If the travel is operated in any working mode
other than the heavy-duty operation (H/O)
mode, this increases the pump absorption
torque while keeping the working mode and
engine speed as they are.

For details, see Pump and engine mutual con-
trol system.

Travel speed selection function

Manual selection using the travel speed switch.
If the travel speed switch is set to Lo, Mi, or Hi,
the pump controller controls the pump flow and
motor volume at each speed range to switch
the travel speed (See chart to the right).

Automatic selection according to the engine
speed. If the engine speed is reduced to below
1400 rpm by the fuel control dial:

If the machine is travelling in Lo, it will not shift
even if Mi or Hi are selected.

If the machine is travelling in Mi, it will not shift
even if Hi is selected.

If the machine is travelling in Hi, it will automati-
cally shift to Mi.

Automatic selection according to the pump dis-
charge pressure.

If the machine is travelling with the travel speed
switch at Hi, and the load increases, such as
when travelling up a steep hill, if the travel pres-
sure continues at 33.32 MPa (340 kg/cm?) for
more than 0.5 sec, the motor volume is auto-
matically switched and the travel speed
changes to Mi. (The travel speed switch stays
at Hi.)

The machine continues to travel in Mi, and
when the load is reduced, suchs as when the
machine travel again on flat ground or goes
downhill, and the travel pressure stays at 17.64
MPa (180 kg/cm?) or less for more than 0.5 sec,
the motor volume is automatically switched and
the travel speed returns to Hi.
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Travel speed Lo Mi Hi
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ELECTRONIC CONTROL SYSTEM STRUCTURE AND FUNCTION

Active mode function
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Function

¢ When the active mode switch on the monitor panel is turned ON (lamp lights up), it is possible to increase
the speed of the operation by increasing the speed when there is a light load and by detecting the load
when there is a heavy load.

e The active mode is actuated only when the fuel control dial is at the Max. position. If the fuel control dial is

not at the Max. position, the load sensing function is actuated but the pump discharge increase function is
not actuated.
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STRUCTURE AND FUNCTION

ELECTRONIC CONTROL SYSTEM

Pump absorption horsepower increase, engine

speed increase, cut-off cancel function

e The cycle time is reduced by increasing the en-
gine speed and pump absorption torque and by
cancelling the cut-off function. The increase in
the absorption horsepower increases the
bucket lifting height and is effective in loading
dump trucks in hoist and swing operations.

2-stage boom lowering speed, engine speed-up

function

e When the active mode switch is ON, the stoke
of the boom LOWER spool in the control valve
is switched from 9mm to 11.5mm to increase
the speed.
When the engine speed is increased, the oil
flow at light load is increased the rough finishing
speed.

2-stage boom cylinder head safety valve function

e When the active mode switch is ON, the boom
cyclinder head pressure is changed from 28.4
MPa (290 kg/cm?) " 35.8 MPa (365 kg/cm?) to
improve the thrusting force of the machine.
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ELECTRONIC CONTROL SYSTEM

STRUCTURE AND FUNCTION

Active power-max function

e Inthe active mode, if the power max. function is
selected, the left knob switch can be operated
to increase the digging power.

MODE L.H. KNOB ENGINE - PUMP 2 STAGE RELIEF ACUATION
SWITCH CONTROL FUNCTION TIME
OFF MATCHING OFF -
AT RATED
ACTIVE OUTPUT ACTUATED AUTOMATIC
ON POINT ~ 355 kglcm? CANCEL AFTER
(34.8 MPa) 8.55
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STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

9. Components of system
1) Engine speed sensor

S E

07516
O é 0.75(8 |,

Compoaosition of circuit

SBF00365%

Wire Function
Magnet e The engine speed sensor is installed to the ring
Terminal gear portion of the engine flywheel. It counts
Housing electrically the number of gear teeth that pass
Connector in front of the sensor, and sends the results to

the engine throttle « pump controller.

e This detection is carried out by a magnet, and
an electric current is generated every time the
gear tooth passes in front of the magnet.

agprpwNE

2) PPC hydraulic switch 1. Plug
2. Switch
3. Connector

Specifications
Composition of points :
N.O. points

Actuation (ON) pressure :
0.49 £ 0.1 MPa
5.0+ 1.0 kg/cm?

Reset (OFF) pressure:
0.29 + 0.05 MPa
3.0£ 0.5 kg/cm?

Function
ﬂ:;; - 6 o [o1 * There are switches installed to
!_O o2 the junction box. The operating
Composition of condition of each actuator is
circuit detected from the PPC
SBPOOISS L.

pressure, and this is sent to the
engine throttle « pump
controller.
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ELECTRONIC CONTROL SYSTEM

STRUCTURE AND FUNCTION

Pump pressure sensor

AEX0ST B
AEXODST R
AEX0.Sf W

Amplifier

Function

Two sensors are mounted in each actuator cir-
cuit of the boom and arm (four sensors in all).
The load pressure on the actuator is converted
to the voltage and sent to the controller.

Operation

1.

When the oil entering from the pressure inlet
applies pressure to the diaphragm of the oil
pressure detector, the diaphragm of the oil
pressure detector, the diaphragm is deflected
and deformed.

A gauge layer is mounted at the opposite side
of the diaphragm and the resistance value of
the gauge converts the deflection of the dia-
phragm into the output voltage and sends it to
the amplifier (voltage amplifier).

The amplifier sends the signal to the governor
and pump controller.

The relational expression of the pressure P
(MPa (kg/cm?) and the output voltage V: V =
0.008 XP +1.0

i | Structure off circuit

Sensor cutput voltage (V)

1. Sensor
2. Connector

SBPO036T

Insulation layer

7

Gauge layer

\\\&
T

N
N

Diaphragm
{strainless steel)

SAPDD3G3

yd

196 294 392 490
{100} (200) {(300) (400} (500)

Pressure P {MPa (kg/crn2)}
SAPO03BY
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STRUCTURE AND FUNCTION

ELECTRONIC CONTROL SYSTEM

PC prolix resistor

1. Resistor
2. Connector

Specification
Resistance: 40

Fuel control dial, governor motor, engine throttle $$
pump controller
0 See Engine control system

Monitor panel
0 See Engine control system

PC valve
0 See Hydraulic pump

LS control EPC valve, PC control EPC valve, Pump
merge-divider solenoid valve, 2-stage relief sole-
noid valve, travel speed solenoid valve, swing brake
solenoid valve, active mode solenoid valve

0 See EPC solenoid valve
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Function

e This resistor acts to allow a suitable current to
flow to the EPC solenoid when the PC prolix
switch is ON.

*  No current flows when the PC prolix switch is
OFF.



MACHINE MONITOR SYSTEM

STRUCTURE AND FUNCTION

MACHINE MONITOR SYSTEM

Monitar egnel
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J
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Buzzer

Function

The machine monitor system uses the network
circuits between the controllers and sensors in-
stalled to all parts of the machine to observe the
condition of the machine. It processes this infor-
mation, and displays it on a panel to inform the
operator of the condition of the machine.

The content of the information displayed on the
machine can broadly be divided as follows.
Monitor portion — This gives an alarm if any ab-
normality occurs in the machine

Gauge portion — This always displays the cool-
ant temperature and the fuel level.

Time display

a. This normally displays the time.

XNAJ20S

b. Ifthisis set to the machine data monitoring
mode, internal data from each controller,
including the monitor panel itself, are dis-
played.

c. Ifitis setto the trouble data memory mode,
the trouble data for each controller, includ-
ing the monitor panel itself, are displayed.

d. In emergencies, it displays abnormalities
in any controller.

0 For details of the content of the display and the
method of operation, see Troubleshooting.

e The monitor panel has various built-in mode se-

lector switches, and also functions as the con-
trol panel for the electronic control system.
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STRUCTURE AND FUNCTION MACHINE MONITOR SYSTEM

Monitor panel

CN-702
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Outline

e The monitor panel consists of the time display, monitor display, and mode selector switches.

e It has a built-in CPU (Central Processing Unit), and processes, displays, and outputs the data from the
sensors and controllers.

e The monitor display and monitor display panels use a liquid crystal display (LCD) and LED lamps. The
mode switches are flat sheet switches.

Input and output signals

CN-PO1
Pin No. | Name of signal Pin No. | Name of signal
T NG 15 NC
2 NC 16 NC
3 NC 17 NC
4 Network signal 18 Preheating Pin No. | Name of signal
5 Swing lock 19 Start signal 7 NC
6 Buzzer lock 20 NC 8 + VB
7 Buzzer drive CN-PO1 9 GND
8 Light Pin No. | Name of signal 10 Washer drive
9 KEY ON signal 1 GND 11 Motor drive (normal)
10 BR terminal 2 Washer drive 12 Wiper switch (INT)
11 Network signal 3 Motor drive (reverse) 13 Limit switch (window)
12 Network GND 4 Wiper switch (ON) 14 +VB
13 NC 5 Wiper switch (washer) 15 Limit switch (P)
14 Network GND 6 Limit switch 16 NC




MACHINE MONITOR SYSTEM STRUCTURE AND FUNCTION

Monitor display

~
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Clock (displays error when there is an error)

Service meter (displays telephone number when there is an error)
Fuel level gauge

Fuel level caution lamp

Engine oil level caution lamp

Hydraulic oil level caution lamp

Preheating pilot lamp

Swing holding brake pilot lamp

Oil maintenance pilot lamp

10. Battery charge caution lamp

11. Air cleaner clogging caution lamp

12. Engine oil pressure caution lamp

13. Coolant level caution lamp

14. Coolant temperature caution lamp

15. Coolant temperature gauge

16. Overload caution monitor (Dip switch must be turned on for this mode)

©OoNor~wWNE
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STRUCTURE AND FUNCTION

MACHINE MONITOR SYSTEM

Content of display

Symbol

Display item

Display range

When engine is stopped

When engine is running

Flashes and buzzer sounds

L@ Ceolant level Below low level | Flashes when abnormal when abnarmal
Below 1500 rpm:
beiow 0.05 MPa .
‘@. Engine oil (0.5 kg/icm?) é_xggtssou& :mzr; Zc;"}:f: Flashes and buzzer sounds
pressure Above 1500 rpm: 9 starts) 9 when abnormal
above 0.15 MPa
(1.5 kgiem?)
Air cleaner
Q clogging When clogged | Flashes when abnormal OFF
.. | Lights up when normal
a Charge level When Chafg'"g 1S (goes out when engine Flashes when abnormal
defective
starts)
0] Engine oil level | Below low level | Flashes when abnormal OFF
LE Hydraulic oi level | Below low level | Flashes when abnormal OFF

Parking VWhen swing is | Lights up when swing lock is ON, flashes when swing
(8wing lock} focked prolix switch is ON
@!* QOil maintenance |See next page

Lights up for 30 seconds when starting switch is at HEAT,

Preheating During preheating |then flashes for 10 seconds to indicate that preheating is
completed
0T 102T 105T
@l Coolant Flashes when above 102°C, flashes and
temperature  |buzzer sounds when above 105°C ReAPHR
H Fuel level Flashes when below low level &
-
Overload WHEN OPERATING IN LO MODE
caution IF LIFTING LOAD EXCEES OVERLOAD

WARNING DECAL ALLOWANCE
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MACHINE MONITOR SYSTEM

STRUCTURE AND FUNCTION

Oil maintenance function

Function and operation

The oil maintenance function uses LED lamps
on the monitor panel to inform the operator at a
fixed interval after the engine oil is changed that
the oil change interval has been reached.

At the same time, it also functions to display the
service contact telephone number on the liquid
crystal display.

Oil change display

When the elapsed time to the next oil change is
less than 10 hours from the set time, the service
meter display gives the elapsed time and the
LED flashes when the key is turned ON.
Confirmation of elapsed time

Normally, no display is given if the elapsed time
has not reached a time 10 hours before the
change interval. However, if the buzzer cancel
switch is pressed and the key is turned to the
ON position (with the buzzer cancel switch held
for 2.5 seconds), the elapsed time is displayed
on the service meter display.

Setting change interval

1

The change interval can be set by using the in-
terval setting mode. The times that can be set
are [125 h], [250 h], [500 h], [no setting], and
[demo mode]. The default setting is [no setting].
To enter the change interval setting mode, keep
the time switch and active mode switch (swing
priority switch) pressed simultaneously for 2.5
seconds.

If the buzzer cancel buzzer switch is pressed in
the change interval setting mode, the time dis-
play will change from [...] " [125] " [250] " [500] "
[d] ([...] indicates [no setting] and [d] indicates
[demo mode])).

To save the change interval time, set the moni-
tor panel display to the desired time (mode),
then keep the time switch and active mode
switch pressed simultaneously to 2.5 seconds.

Reset Set time - t0h
Set time
) Elapse
| Possibie to confirn I Gl change miterval
elapsed tme when dispiay when key is
key is ON turmed ON X02CHO03
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STRUCTURE AND FUNCTION MACHINE MONITOR SYSTEM

Display timing, content LED flash OFF 10 Sec. 20 Sec. .
1. Oil change display

After all the lamps lights up, the elapsed time is TeiNo, L 3

displayed for 10 seconds. For the next 10 sec- input Elapsed time Teiephone No.

onds, the telephone number is displayed. How- display dispiay

ever, if no telephone number has been input, Tel No, - 3

the elapsed time is displayed for 20 seconds notinpat Elapsed fime cisplay

after all the lamps light up.
2. Elapsed time confirmation Elapsed

After all the lamps light up, the elapsed time is time rom—p—

displayed for 10 seconds. check display X02CH002

Elapsed time reset

1. During the oil change interval display and the
elapsed time display, for 10 seconds after all
lamps light up (during the elapsed time display),
if the buzzer cancel switch is pressed and held
for 3 seconds, the elapsed time is reset. When
the elapsed time is reset, the elapsed time
shows [0Oh] for 1 second.

2.  When the set time is changed, the elapsed time
is reset to [Oh].

Demo mode

1. The settime in the demo mode is 250h and the
elapsed time is set to 240h. When the key is
turned ON, the oil change display is given.
However, the elapsed time does not increase. It
is also possible to carry out the reset operation
during this display. In the demo mode, after the
key is turned ON three times, the interval set-
ting is automatically set to [no setting] from the
4th time. In addition, the elapsed time is reset to
Oh and the elapsed time count starts.

"How to set telephone number" procedure see
page 10-169
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MACHINE MONITOR SYSTEM

STRUCTURE AND FUNCTION

MODE SELECTION SWITCHES

@
H/0  G/0 m /0 B/D /l
O O O O ®
5 .x'o 4 ot ?:?
\
\ el
Hi i Lo ON
O o] O O
4/@ ® @8
./
XMNAJ213

e The switch portion consists of five mode selec-
tion switches, and the condition of the machine
changes each time that any switch is pressed.
The LED above the switch lights up to display
the present condition of the machine.

Switch actuation table

agprwNE

Working mode switches

Auto deceleration switch

Swing priority mode switch

Travel speed switch

Power max./Swift slow-down switch

Switch ltem Action
WORKING MODE H/0 — G/O — F/O —. L/O — BIO
SDPO0BSZ
T—<
@ KNOB BUTTON -
{POWER UP) {SPEED DOWN)
SDPR0E93 SOPO0BS4
@. AUTO DECEL ON .. OFF
n/min
SOPO0E9S
& = TRAVEL SPEED Hi — Mi— Lo
SCPO0E9E
® ACTIVE MODE OFF — ON

[0 The bold letter indicate the default position of the switch when the starting switch is turned ON.
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STRUCTURE AND FUNCTION HOW TO SET TELEPHONE NUMBER

HOW TO SET TELEPHONE NUMBER

The service contact telephone number may be
changed by the following procedure.

(i) Enter the telephone number change mode by
keeping the time switch and the auto-decel
switch pressed for 2.5 seconds. The display will
change to show the current telephone number
in the monitor panel memory (or ten zeros if no
number is stored).

L0 D Ut

4

Flashing

(i) The first two digits will flash. The first digit may
be set by pressing the “travel speed up” button.
The second digit may be set by pressing the
“travel speed down” button. Note that pressing
either button once will increase the respective
digit by 1.

(iii) The next pair of numbers be adjusted by press-
ing the time switch and the “working mode se-
lect M arrow” button.

24 00 00 00
Y

Flashing
(time switch + (u>_))

Note: It is possible to move back to the pre-
vious pair of digits by pressing the
time switch and the “working mode

select H arrow” button ((Cdu)).

(iv) follow the procedure given in (ii) to change the
third & fourth digits. Once these have been set
the fifth and sixth digits may be selected the pro-
cedure shown in (iii) above. Repeat this method
until all the digits have been set successfully.

(v) To store the new number and return to normal

monitor display, keep the time switch and auto-
decel buttons pressed for 2.5 seconds.
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SENSORS

STRUCTURE AND FUNCTION

2. Sensors

e The signals from the sensors are input directly
to the monitor panel.
The contact type sensors are always connected
at one end of the chassis GND.

When When

Name of sensor | Type of sensor normal | abnormal
Coolant level Contact type (C|oosl\éd) (oOpFe';)

- - ON OFF
Engine oil level Contacttype | (ciosed) | (open)
Hydraulic oil ON OFF
level contact ype | (ciosed) | (open)
Engine oil OFF ON
pressure Contact type (open) (closed)
Coolant ;
temperature Resistance type - N
Fuel level Resistance type - -
Air cleaner Contact type ON QFF
clogging P (closed) (open)

Coolant level sensor

PoONE

Sub-tank
Float
Sensor
Connector

SAPOD3TS
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STRUCTURE AND FUNCTION SENSORS

Connector
Bracket
Float
Switch

Engine oil level sensor

PO

Composition of circuit

X11AJ108

b

Hydraulic oil sensor

Connector
Plug
Switch
Float

PoONPE

Engine oil pressure sensor

X11AJ109
1. Plug
2. Contactring
3. Contact
4. Diaphragm
5. Spring
6. Terminal
i 2 3 4 5 6
\ N
:. 'é;.“-‘ on
]
X08CD049
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SENSORS STRUCTURE AND FUNCTION

Coolant temperature sensor 1. Connector
2. Plug

3. Thermistor

Xo08CDO51
Fuel level sensor
! N
S \.. }
\
e
A
A \D/
A |"m ALY 1 1. Float
> = \ ) 2. Connector
X ] 3. Cover
4. Variable resistor

@ EMPTY

Composition of circurt

XitAJnz

Air cleaner clogging sensor

Actuation (OFF) pressure : -7.47 + 0.49 kPa (-762 £ 50 mmH,0)

Composition of circuit
X1AJN2
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20 TESTING AND ADJUSTING

TESTING AND ADJUSTING ..oiiiiiiieiiie et e sttt s tee e et e e st e e s seaeastee e e esteeantaeeaasaeeeasaeesnsaeeenneeeass aeanseens 20-6
STANDARD VALUE TABLE .....oi ittt ettt ettt e s e e sst e e et e e e anteeennae e e nnreeennnes 20-7
FOr enging — PC290-6K .......ccoiiiiiiiiiie e e e e e e e e e e e e e e e e e s e s aa bt aeereeaaeeeaeaannsnnarnne 20-8
o] el P T 1 PRSP 20-9
TOOLS FOR TESTING, ADJUSTING AND TROUBLESHOOTING ......coooiiiieiiieeiiiee e siie e 20-24
MEASURING ENGINE SPEED .....ccccuiiiiiiieiiie ettt tee et tea e taa e snaeeatae e e snaeeannnaeansseeennneas 20-25
MEASURING EXHAUST GAS COLOR ...ooiiiiieiiiiie ettt sttt e e sta e snteeesnaee e snteeesnneaennneaesnneeas 20-26
ADJUSTING VALVE CLEARANCE ...ttt ettt e e e e aste e e sntae e snteeeanteeesnseeesnneeenns 20-27
MEASURING COMPRESSION PRESSURE .......oiiiiiiiiiiiie ittt sta e e e stn e stae e asea e snaeeennee s 20-28
MEASURING BLOW-BY PRESSURE ......ccciiiiiiiiiiitite sttt see et e sntee et e e sntaaesnneeesnnaeennees 20-28
TESTING AND ADJUSTING FUEL INJECTION TIMING ....oooiiiieiiieeiiiee et niee e 20-29
MEASURE ENGINE OIL PRESSURE ......ociiiiiiiiie ettt e stee e sntea e staeesnsaaesntnaeanees 20-30
TESTING AND ADJUSTING FAN BELT TENSION ...cuviiiiiiieiiiie et eee e see e iee e sneeeesneee e 20-31
MEASURING SPEED SENSOR ......ooiiiiiiieiiit et see ettt stea e stte e s tea e s snaeeassaaessnaeeesneaeanssneesnnees 20-32
TESTING AND ADJUSTING GOVERNOR MOTOR LEVER STROKE .....ccccooiiiiiiiiieiie e 20-33
TESTING AND ADJUSTING HYDRAULIC PRESSURE IN WORK EQUIPMENT, SWING,
AND TRAVEL CIRCUIT .ottt ittt ettt et stee e e tte e s ntte e et e e e ssteeaaseeeeasteeesnseeeaseeaeanseeeanseeesanseens 20-34
TESTING AND ADJUSTING PC VALVE OUTPUT PRESSURE
(SERVO PISTON INPUT PRESSURE) ....ooiiiiiieiiiee ittt ettt stee st eesnteeennaeeesnseeennnes 20-37
TESTING AND ADJUSTING LS VALVE OUTPUT PRESSURE
(SERVO PISTON INPUT PRESSURE AND LS DIFFERENTIAL PRESSURE) ......ccccveviiiieiiieeenee. 20-38
TESTING AND ADJUSTING CONTROL CIRCUIT OIL PRESSURE ......cccoviiiiieiiiiee e 20-41
TESTING SOLENOID VALVE OUTPUT PRESSURE .....ccciiiiiiiie e se et 20-42
MEASURING PPC VALVE OUTPUT PRESSURE .......ccciiiiiie it 20-44
Pressure switCh piping QIagram ..........ereii e e e e e e e e e e e e e e e e e e e e aanes 20-45
ADJUSTING WORK EQUIPMENT ¢ SWING PPC VALVE .....ccviiiiiiiecie et eee e see e 20-46
ADJUSTMENT OF FLOW FLOW CONTROL SYSTEM ......oiiiiiiiiiiii e see e 20-47
Graph of PPC Pressure Against HCU Circuit Oil FIOW ...........ccooiiiiiiiiiiiiiiiccee e, 20-49
TESTING TRAVEL DEVIATION .....uiiiititi sttt e sttt e stte e e ssteeasnteeesnteeessseessnsaeesnseeesnsenesnes 20-50
TESTING LOCATIONS CAUSING HYDRAULIC DRIFT OF WORK EQUIPMENT .....cccccoviiveiiiiens 20-51
MEASURE OIL LEAKAGE .....ooiiiii ettt sttt e et e e ante e e snte e e sntaeesnsaeennbeeeanneeas 20-53
RELEASING REMAINING PRESSURE IN HYDRAULIC CIRCUIT ....ccoiiiiiiiieiiee e 20-55
TESTING CLEARANCE OF SWING CIRCLE BEARING ......ccciiiiiiieiiee et seee e 20-55
TESTING AND ADJUSTING TRACK SHOE TENSION ......cciiiiiiiiiiie e ciee e seeesvee e sneeeesneee e 20-56
BLEEDING AIR oottt ottt etee st e et e sttt e et e e et e e et e e et e e e este e e see e e anteeeasse e e enteeeantaeennsneeennneas 20-57
TROUBLESHOOTING
SEQUENCE OF EVENTS IN TROUBLESHOOTING .....ccvtiiiiiie e eiee et see et see e 20-59
POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE .......cccccveviieiiiie e 20-60
Points to remember when handling electric equIPMENt ..........cccviviiiiiieee e 20-60
Points to remember when troubleshooting electric CirCUItS ..........cvuvvvveeeeeiiiiiieeeee e 20-65
Points to remember when handling hydraulic equipment ..., 20-66
CHECKS BEFORE TROUBLESHOOTING .....cociitiiiiiiieiiiiee st e sttt e e snae e snteeesnaeeesnseeeenees 20-68
CONNECTOR TYPES AND MOUNTING LOCATIONS .....ooiiiiieiiiieeiiee e siieeesee e siiee e sieeesnaee e sneea e 20-70
CONNECTION TABLE FOR CONNECTOR PIN NUMBERS .......ccooiiiiiiiiiee e 20-74
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EXPLANATION OF CONTROL MECHANISM FOR ELECTRICAL SYSTEM ....cocccvviiiiiiiiieeiiee,
DISPLAY METHOD AND SPECIAL FUNCTIONS OF MONITOR PANEL ..ot
METHOD OF USING JUDGEMENT TABLE .....coiiiiiiiiie et
METHOD OF USING TROUBLESHOOTING CHARTS ....ooiiiiiiiiiieiiieiee et
DETAILS OF TROUBLESHOOTING AND TROUBLESHOOTING PROCEDURE ..........cccccccviuvinee.
SERVICE CODE TABLE ...ttt e e e e e e
TROUBLESHOOTING OF COMMUNICATION ABNORMALITY SYSTEM (N MODE) ........cceeeeene

N-1[E218] Communications abnNormMality .........cccccooiiiiiiiiiiiiiie e

TROUBLESHOOTING OF ENGINE THROTTLE « PUMP CONTROLLER

(GOVERNOR CONTROL SYSTEM) (E MODE) ....cciuiiiiiiieiitte ettt
POINTS TO REMEMBER WHEN CARRYING OUT TROUBLESHOOTING OF
ENGINE THROTTLE * PUMP CONTROLLER SYSTEM .....coiiiiiiiiiieiiee et
ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY OCCURS AND PROBLEMS
ON MACHINE oottt et ettt e ottt e o te e e ettt e e ekt e e e bt e e e abbe e e ameeeeaseeeeambeeeanneaesnnnneean
JUDGEMENT TABLE FOR ENGINE THROTTLE « PUMP CONTROLLER
(GOVERNOR CONTROL SYSTEM) AND ENGINE RELATED PARTS ....cciiiiiiiiee e
ELECTRICAL CIRCUIT DIAGRAM FOR E MODE SYSTEM ......ooiiiiiiiiiiiiie e
E-1 Abnormality in engine throttle « pump controller power source
(CONTroller LED IS OFF) ...viiiiiiiiiiiee ettt
E-2 [E308] Abnormality in fuel control dial input value is displayed ...........cccooieeiiiiinieinnnnn
E-3[E317] Abnormality (disconnection) in motor drive system is displayed ..........c..cccccoeee.
E-4 [E318] Abnormality (short circuit) in motor drive system is displayed............cccccoveeennnnn.
E-5[E306] Abnormality in feedback potentiometer system is displayed ..........ccccccceeeeenninnns
E-6 [E315] Abnormality (short circuit) in battery relay output system is displayed .................
E-7 [E316] Abnormality (step-out) in motor is displayed .........cccccvveeiiiiiiiiiiii e
E-8 ENQINE dOES NOL STA .....eeiiiiiiiieiiiitie e
E-9 ENgine Speed iS iMTEQUIAT ..........ciii i
E-10 Lack of output (engine high idling speed iS t00 [OW) ..........ccccvveeiiiiiiieiiiiieeeee
E-11 ENQINE A0S NOt STOP ....vveeeeiiiiiiee ettt
E-12 Defective operation of battery relay system (engine does not stop) ....................
TROUBLESHOOTING OF ENGINE SYSTEM (S MODE) ....uuiiiiiiiieiiiie ettt
METHOD OF USING TROUBLESHOOTING CHARTS .....uiiiiiiieiiiie e
S-1 Starting performance is poor (starting always takes time) .........ccccoocvveeeiiiiineenns
S-2 ENQINE dOES NOt STAN ....eeeiiiiiiiiieii it
S-3 Engine does not pick up smoothly (follow-up iS POOK) .......ccccvvvieiiiiiiiiiiiiiiieeee
S-4 Engine Stops during OPEIatiONS ..........ccoiiiiiieiiiiiiie et
S-5 Engine does not rotate smoothly (NUNtING) .......cvvviiiiiiiii e
S-6 Engine 1acks OUtPUL (N0 POWET) ......eeiiieiiiiiiee ettt
S-7 Exhaust smoke is black (incomplete combustion) ...
S-8 Oil consumption is excessive (or exhaust Smoke is blue) ..........cccovcvviiiiiiinecnns
S-9 Oil becomes contaminated QUICKIY ..........oooiiiiiiiiiiiiieiiiee e
S-10 Fuel CONSUMPLION IS EXCESSIVE ......uviiiiiiiitiee ettt
S-11 Oil is in coolant, or coolant spurts back, or coolant level goes down ...................
S-12 Oil pressure caution lamp lights up (drop in Oil Pressure) ........cccccovceeveeeiniieeeenns
S-13 Oil level rises (coolant, fuel in Ofl) .........ooiiiiiiiii e
S-14 Coolant temperature becomes too high (overheating) ...........ccccceiiiiiiiiiiiiiinncns
S-15 ADbNOIrMal NOISE IS MAUE ......eeiiiiiiiiiie e
S-16 VIDration iS @XCESSIVE ....cooiiiiiiiiiiie et

TROUBLESHOOTING OF ENGINE THROTTLE « PUMP CONTROLLER

(PUMP CONTROL SYSTEM) (C MODE) ....ceiiiiitiiiiee ittt ettt e e
POINTS TO REMEMBER WHEN TROUBLESHOOTING PUMP CONTROLLER SYSTEM ....
ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY OCCURS AND
PROBLEMS ON MAGCHINE ... ..ottt e e
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JUDGEMENT TABLE FOR ENGINE THROTTLE « PUMP CONTROLLER

(PUMP CONTROL SYSTEM) AND HYDRAULIC RELATED PARTS ....ooiiiiiiiiee e

ELECTRICAL CIRCUIT DIAGRAM FOR C MODE AND F MODE ........cocoiiiiiiiiiie e
C-1 Abnormality in controller power source system (controller LED is OFF) ........cccccovvviieeennne
C-2 [E232] Short circuit in pump EPC solenoid system is displayed............cccccceevieeeeannnnns
C-3 [E233] Disconnection in PC-EPC solenoid system is displayed ............ccccoooviiiiiiiineene
C-4 [E213] Disconnection in swing holding brake solenoid system is displayed....................
C-5 [E203] Short circuit in swing holding brake solenoid system is displayed ..............c........
C-6 [E204] Short circuit in pump merge/divider solenoid system is displayed ..............c........
C-7 [E214] Disconnection in pump merge/divider solenoid system is displayed....................
C-8 [E207] Short circuit in active mode solenoid system is displayed...........ccccovivieriiinnnnn.
C-9 [E208] Disconnection in active mode solenoid system is displayed ............ccccceiviivineene
C-10 [E206] Short circuit in travel speed solenoid system is displayed ..........cccccovvvieveiiiiinnnn.
C-13 [E215] Disconnection in 2-stage relief solenoid system is displayed ...........ccccccvviiineeene
C-14 [E217] Model selection input error is displayed ...
C-15 [E222] Short circuit in LS-EPC solenoid system is displayed ..........cccoocveviiiiiiinieiiiiinnnn,
C-16 [E223] Disconnection in LS-EPC solenoid system is displayed ............ccccccviiivieiniinnnen.
C-17 [E224] Abnormality in front pump pressure sensor system is displayed ............ccccccoeenes
C-18 [E225] Abnormality in rear pump pressure sensor system is displayed ............cccocvveeenn.
C-19 [E226] Abnormality in pressure sensor power source system is displayed .............ccee....
C-20 [E227] Abnormality in engine speed sensor system is displayed ...........cccccvvviiiieiiiinnnen,

TROUBLESHOOTING OF ENGINE THROTTLE « PUMP CONTROLLER

(INPUT SIGNAL SYSTEM) (F MODE) ....ceeitiieitiie ettt ettt e snee e anbe e e aneeeaanaeeeanneeas
F-1 Bit pattern 20-(1) Swing oil pressure switch does not light Up ...,
F-2 Bit pattern 20-(2) Travel oil pressure switch does not light Up ...,
F-3 Bit pattern 20-(3) Boom LOWER oil pressure switch does not light up ...........c.cccuvveeennee.
F-4 Bit pattern 20-(4) Boom RAISE oil pressure switch does not light up .........ccccccovvviveeenne
F-5 Bit pattern 20-(5) Arm IN oil pressure switch does not light Up ...........coooiiiiiiiiiiiiennns
F-6 Bit pattern 20-(6) Arm OUT oil pressure switch does not light up ...
F-7 Bit pattern 21-(1) Bucket CURL oil pressure switch does not light up ..........ccccooevveeennnne
F-8 Bit pattern 21-(2) Bucket DUMP oil pressure switch does not light up ..........cccoccvveeeennee.
F-9 Bit pattern 21-(3) Swing lock switch does not light Up ........eveeeiiiiiiieieee e
F-10 Bit pattern 22-(6) L.H. knob switch does not light UP .........oeeeiiiiiiiiiiiiiic e

TROUBLESHOOTING OF HYDRAULIC AND MECHANICAL SYSTEM (H MODE) ..........cccceeu....

TABLE OF FAILURE MODES AND CAUSES FOR HYDRAULIC AND MECHANICAL
I S I = PSR
PUMP MERGE/DIVIDER LOGIC ......oiitiiiiiiie ittt ettt e et e st e e sneee s anneaeanneaeas
SOLENOID ACTUATION TABLE ...ttt ettt ettt e e sne e e e eneeas
H-1 Speeds of all work equipment, swing, travel are SIOW ............cccceeviiiiiiiiiiiieceee
H-2 There is excessive drop in engine speed, or engine StallS ..o
H-3 No work equipment, travel, SWING MOVE .........oeiiiiiiiiiieiiiiiee e
H-4 Abnormal noise generated (around PUMP) ....eeeeeirerieeiiiieee et e s e e e e e
H-5 Auto-deceleration does not work

(PPC shuttle valve is equipped only in travel PPC valve) .........cccooieiiiiiiiiiiiiece i
H-6 FINE control ability iS poor or reSPONSE iS POOK .......eeiieiiiiiiieeiiiiiie et
H-7 BOOM iS SIOW OF [ACKS POWET ......ciiiiiiiiiiiii it
H-8 Arm is SIOW OF [ACKS POWET ...t e e
H-9  BuUCKet iS SIOW OF [aCKS POWET .....coiiiiiiiiieiiiee e
H-10 Work equipment (boom, arm, bucket) does not move

(but travel and SWING are NOIMAL) ........oiuiiiiiiiii e
H-11 Excessive hydraulic drift (boom, arm, BUCKEL) ...
H-12 Excessive time lag (engine at [ow idling) ..........cooiiiiiiiiiiiiiic e
H-13 Other equipment moves when single circuit is relieved .............ccccoiiiiiiiie
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H-14 Lack of pOWEr WhEN PreSSUIE FSES ....ciiiiiiiiiieiiiiiie ettt e 20-226

H-15 In L/O, F/O modes, work equipment speed is faster than specified speed ...................... 20-227
H-16 In compound operations, work equipment with large load is SIOW ...........ccccceviiiiiieinnnen. 20-227
H-17 In swing + boom RAISE, boom RAISE IS SIOW .......ooiiiiiiiiiiiiiieeee e 20-228
H-18 In swing + travel, travel speed drops XCeSSIVEIY ........ocuiiiiiiiiiiiiii e 20-228
H-19 Travel deVIAtioN .........coiiiiiiiiiiiiie et e e 20-228
H-20 Travel SPEEM IS SIOW .......ueiiiiiiiiiie ettt e e 20-229
H-21 Steering does not turn easily or IaCKS POWET ..........coiiiiiiiiiiiiiieeeee e 20-231
H-22 Travel speed does not switch or is faster than specified speed ...........ccocovveiiiiiiieinnn, 20-233
H-23 Travel does not Move (0N€ SIdE ONIY) ...coiiiiiiiiiiiie e 20-233
H-24 DOES NOT SWINQ ...ttt ettt e et e e et e e e e bt e e e e aab b e e e e e anbb e e e e anneee 20-234
H-25 Swing acceleration is poor or SWing Speed iS SIOW ..........cccoviiiiiieiiiiiiee e 20-235
H-26 Excessive overrun When StopPiNg SWING .......eeeiiiiirieoiiiie et 20-237
H-27 Excessive shock when stopping swing (one direction only) ........c.cccoeeeeiiiieeeenniiineeenne, 20-237
H-28 Excessive abnormal noise when Stopping SWING ........ccvveeeeiiiiiieeiiiiie e 20-238
H-29 Excessive hydraulic drift Of SWING ........oooiiiiiiiiiiii e 20-238
H-30 Swing speed is faster than specified speed in L/O and F/O modes ..........cccccceeveeeneninnnnns 20-239
TROUBLESHOOTING OF MACHINE MONITOR SYSTEM (M CODE) ......coeiiiiaiiieeiiieeeiee e 20-240
ACTION TAKEN BY MONITOR PANEL WHEN ABNORMALITY OCCURS
AND PROBLEMS ON MACHINE ...ttt ettt e e aee e 20-240
ELECTRICAL CIRCUIT DIAGRAM FOR M MODE SYSTEM ....cccciiiiiiiiiiee e 20-242
M-1 [E101] Abnormality in error data is displayed,;
[E102] Error in clock data is diSPIayed ..........ceeeeiiiiiiiiiiiiiei et 20-244
M-2 [E103] Short circuit in buzzer output or contact of 24V wiring harness
with buzzer drive harness is displayed ..., 20-245
M-3 [E104] Air cleaner clogging detected is displayed .........cccooiiiiiiiiiiiiiieee e 20-246
M-4 [E108] Engine coolant temperature 105°C detected is displayed ..........ccoceeiiiiiieeinnnnn. 20-246
M-5 When starting switch is turned ON, none of the lamps or monitor
panel light UpP fOr 3 SECONUS .....cciiuiiiiiiiiiii et 20-247
M-6 When starting switch is turned ON, monitor panel lamps all stay lighted
UP AN O NOT GO QUL ...ttt ettt ettt e et e e e e e e e e nneeas 20-249
M-7 When starting switch is turned ON, items lighted up on monitor panel
are different from actual maching MOdel ..........ccuuiiiiiiiiii e 20-249
M-8 When starting switch is turned ON (engine stopped), basic check items flash ................ 20-250
M-9 Preheating is not being used but (preheating monitor) lights up ........cccooeviiiiiiineininn, 20-253
M-10 When starting switch is turned ON and engine is started, basic
CheCK ItEMS fIASK ... 20-254
M-11 When starting switch is turned ON (engine stopped), caution items,
emergency items flash (battery, engine oil pressure lamps do not light up) ............c........ 20-256
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M-12 When starting switch is turned ON and engine is started, caution items,
emergency items flash (when there is no abnormality in engine or items to check

before troubleSNOOTING) ......ciiiiiiie i 20-258
M-13 When starting switch is turned ON (engine stopped), buzzer does not sound

for 1 second. Caution item flashes but buzzer does not sound .............cccocvveeiiiiiiincens 20-261
M-14 No abnormality is displayed on monitor but buzzer sounds ............cccccooviiiiinnninne. 20-261
M-15 Night lighting on monitor panel does not light up (liquid crystal display in normal) .......... 20-262
M-16 Coolant temperature gauge dOES NOT FISE ......c.icuuiiiiiiiiiiie ettt 20-263
M-17 Coolant temperature gauge does not give any display

(none of the gauge lamps light up during OPeration) ...........ccccceeerieeeernniieee e 20-264
M-18 Fuel level gauge always displays FULL ... 20-265
M-19 Fuel level gauge does NOt giVe diSPIAY ........eveeiiiiiiiiiiiiii e 20-265
M-20 Swing lock switch is turned ON (LOCK) but (swing lock monitor) does not light up.......... 20-266
M-21 Swing prolix switch is turned ON (prolix), but (swing lock monitor) does not flash........... 20-267
M-22 Service meter does not advance while engine is running ..........cccoccveeeeiiieeeeniieeee e 20-268



M-23 When starting switch is at OFF and time switch is pressed,

time and service meter are NOt diSPlaYed .........coooiiiiiiiiiiii e 20-268
M-24 Defective fuel Iever SEBNSOr SYSTEIM .......coiiiiiiiiiiitee e 20-269
M-25 Defective coolant temperature SENSOr SYSIEM ......cciiiiiiiieeiiiiiie et 20-270
M-26 Defective engine Oil SENSON SYSIEIM ......ciiiiiiiiiiiiiii et 20-271
M-27 Defective coolant IeVel SENSOr SYSTEM ........uiiiiiiiiiiee et 20-272
M-28 Defective hydraulic 0il level SENSOr SYSIEM .......ocviiiiiiiiiiieee e 20-273
M-29 Wiper does not work, or switch is not being used but wiper is actuated ................c....... 20-274
M-30 Washer motor does not work, or switch is not being used but washer motor

EJE= ol (U= (=T o [PPSR P PP TPPPP 20-279

A When carrying out testing, adjusting, or troubleshooting, park the machine on level ground, inset the safety

A

pins, and blocks to prevent the machine from moving.
When carrying out work together with other workers, always use signals and do not let unauthorized people
near the machine.

A When checking the water level, always wait for the water to cool down. If the radiator cap is removed when

the water is still hot, the water will spurt out and cause burns.
Be careful not to get caught in the fan, fan belt or other rotating parts.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

STANDARD VALUE TABLE
For engine PC290-6K

Machine models

PC290LC/NLC-6K

Engine model SAGD102EA-1
tem Measurement condition Unit Snandard value tor new machine | Service imit value
H/Q Travel 2400 = 70 2400 = 70
H/O Mode 2300 2300
High Idle G/0O Mode 2100 2100
Engine speeds F/O Mode rpm 2100 5100
L/O Mode 1750 1750
Low idle in H/O mode 950 950
Engine rating Rated gross power/ rated speed KW/rpm 138/2200 138/2200
intake manifold
pressure At rated speed of 2200 rpm mm Hg 1118 - 1270 1118 - 1270
Intake air restriction |At rated speed of 2200 rpm mm H,0 New element 380 Max. 760
2¥ |Used element: 760 :
Lubricating oil - . 70 70
pressure with SAE Minimum at low idle kPa {0.70) (0.70)
15W-40 oil and (kgfern?)
coolant temperature Mini t rated ed of 276 276
in operating range inimurn &t rated speed of 2200 rpm {2.76) (2.76)
Fuel intet restriction . —_ kPa 13.5 13.5
to fuel lift pump | Meximum at high idle (kg/cr?) (0.135) (0.135)
Coolant temperature in operating range;
Blow-by pressure |e® Service tool orifice size: 5613 mm | mm H,0 Max 85 Max 407
e At rated speed of 2200 rpm
Exhaust back .
pressure Maximum at rated speed of 2200 rpm mm Hg 76 76
Coolant ; . R
temperature Maximum operating temperature c 100 100
Engine cold:
Valve clearance Intake vaives mm 0.254 .0254
Exhaust valves 0.508 0.508

# For further detailed information, refer to Engine Shop Manual.
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

For chassis

0 The standard values and permissible values shown in this table are values for H/O
(heavy-duty operation) mode.

Machine model PC290-6k
Cat Standard vaiue Permissible value
ate- . .
item Measurement conditions | Unit
gory
e Engine at high idle
® Hydrauiic oil + swing lock on
. temperature: 45 - 55 °C
At 2-pump relief | CooFI)ant temperature: 9110 + 100 —
- within operating range
§ e Z-pump refief. Arm relief
o [|At2-pumpreiief |e  Arm relief rpm
.g) + one touch ® One touch power up 2200 + 100 2200 = 100
5 |powerup ® Engine at high idling
:ngd when * Engine control diat at
L MAX 1400 + 120 1400+ 120
deceleration is
operated o Control lever at neutral
Boom control
valve t > ¢ a b ? a b
Armm control —
g |valve 95+ 9.5+
£ {Bucket control 080 80-5 0.5
5 |valve oom Boom
= - —_ 965 * lower — 952 lower
®»  |Swing control —— S} only 05 | oniy
valve % The value inside { ) is (115¢ (115
Trave! control the value when the 0.5) 0.5)
valve active mode is actuated
Boom controf Max. 94
lever mm 76+8 Min. 58
n Max. 84
?g‘ Arm control lever 76+8 Min. 58
Q1
S |Bucketcontrol |® Centerof lever knob 76 4+ 8 Max. 94
£ |lever & Read max, value to end = Min. 58
g - of travel
b Swing control e Engine stopped 76+ 8 Ma_ax. 94
E lever e FExcluding neutral play Min. 58
=
@ |Travel control Max. 127
F llever 115212 Min. 103
Play of control
lever Max. 10 Max. 15

0 Bucket and arm when traveling both limited stroke.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model PC290-6K
Standard value Permissible value
Cate- item Measurement conditions  { Unit
gory
Boom control 176429 Max. 27.4
w |lever {1.8£0.3) (Max. 2.8)
']
B " ) S 176129 Max. 27.4
= |Arm controlleverte  Engine at high idling (1.820.3) (Max. 2.8)
= e Qil temperature: 45 - 55
§ |Bucket control oC 14729 Max. 24.5
‘06 Iever - F|t pUSh"pU" scale to N (15 t 03) (Max 25)
8 |swing contral center of control lever | (kg) 147+28 Max. 24.5
S llever knob to measure (1.5 +0.3) (Max. 2.5)
(=2 * Measure max. value to
£ |Travel control end of travel 24558 Max. 39.2
e |lever (2.5+ 0.6) (Max. 4.0)
o
O |Travel control 745+ 186 Max. 107.8
pedal (7.6+£1.9) (Max. 11)
e H/O mode
Unioad pressure . Oc':' temperature: 45 - 55 3.00 +0.98 3.92 4 0.98
e Engine at high idling (40 £10) (40210)
s All levers at neutral
& Qil temperature; 45 - 55 °C
Boom ¢ Relief pressure with engine 3185+098
at high idling (Relieve only (325 £ 10) Max. 33.81 (Max. 345)
cireuit to be measured) Min. 30.38 (Min. 310)
Arm e in H/O njlode
® Figures is [ ] are when [34.79+147-0.98] | [Max. 37.24 (Max. 380)]
power max function is used . s
(reference) [Min. 33.81 (Min. 345)]
o |Bucket ® Pump outiet port pressure [(355+15-10}]
5 + 1: For travel, measure oif
uumg pressure for relief on
© lswing one side MPa| 27.96+147-098 | Max. 29.43 (Max. 300)
Q - % 2. Fer swing, measure oil (kng (285 + 15 - 10) Min. 26.98 (Min. 275)
3 pressure with swing cm®)
£ Travel lock off 34.79 + 1.47 -0.98 Max. 37.24 (Max. 380)
£ |'® * 3. The boom pressure is (355 + 15 - 10) Min. 33.81 (Min. 345)
the oil pressure at
RAISE and at the high
Self-pressure . . Max. 3.43 (Max. 35)
rectucing vaive rp;‘r(e)jz;we sefting (active 323x020(33%£2) Min. 2.84 (Min. 20)
Levers at 284098 294+ 098
_ |neutral (30 £ 10) (30 £10)
@ Hydraulic il
temperature | e Trave!
LS differential 45-55 °C speed Hi,
pressure & Engine at rotating
bighidling  |under no 216+ 0.98 2.16 £ 0.98
e In H/O mode |10ad (22 1) (221 1)
® Travel
lever half
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model PC290-6k
Standard value Permissible value
Cafe- " .
f Itern Measurement conditions | Unit
gory
Work equipmant posture- max reach
Swing brake S
angle 2o
rooiz | MM | Max 130 Max 160
o Engine at high idling
» Hydraulic oil temperature: 45 - 55 °C
» Stop after swinging cne tum and
measure distance that swing circle
moves
Work equipment posiure - Max
reach
90 31203 Max. 3.7
Ti to 777
ime ta}_(en P Sec.
start swing « Engine at high idling
® Hydraulic oil temperature: 180°
45-55 °C
. e e 44:08 Max 5.6
» Time taken fo swing 90* and
180* from starling positions
o
1=
= ; :
¢ |Time taken to Sec.| 27.3:35 Max 33
swing
e Engine at highs idling
# Hydraudic oit temperature: 45-55°C
& In H/O made
@ Swing one tum, and measure time
taken o swing next 5 turns

Hydraulic drift of
Swing o Engine stopped
. » Hydraulic oil temperature: 45-55°C
& Setmaching on 15° siope and set
upper structure at 50° fo the side.
= Make match marks on swing circle
outer race and frack frame
s Measure distance that match marks
move apart after & min,

mm 0 0

¢ Engine at high idling
® Hydraulic oil
temperature: 45-55°C  |4min Max 5 Max 10
Swing lock switch ON
e Relieve swing circuit

Leakage from
swing motor
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model PC290-8k
(g:?;tr‘;' tem Measurement conditions Unit Standard value Permissible value
Lo 60 - 76 60 - 80
VAP IE LS s AELEL I .
Travel speed (1) 205F06703 Mi S8, 36.5-475 36.5-495
« Engine at high idling
+ Hydraulic oii temperature:
45 - 55°C
» In H/Q mode
* Raise track on one side at a time, Hi 30.5-355 30.5 - 38
rotate ane turn, then measurg time
taken for next 5 turns with no toad.
Lo - 277 20-28
Travel speed {2} / Mi sec, 17.1 .
205F06704 14.5-21
» Engine at high idling
+ Hydraulic oil temparaturs:
45 — 55°C
— » In H/O mode
2  Run up for at least 10 m, and Hi 13.6 12-15
= measure time taken to travel next
. 20 m on flat ground.
206F06704
» Engine at high idling
+ Hydraulic ail temperature: 45 - 55°C
+ Run up for at least 10 m, and measure
deviation when traveling next 20 m on
flat ground.
Trawvel deviation * Use 3 hard horizontal surface. mm Max. 200 300
20
x
10
* Measure dimension X 208F2402
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model PC290-6k
Standard value Perrnissible value
Cate- Item Measurement conditions | Unit
gory
8 Engine stopped
Hydraulic drift of (e Hydraulic oil mm 0 0
travel temperature: 45-55°C
s Stop machine on 12°
slope with sprocket
facing straight up the
slope.
® Measure the distance
the machine moves in 5
min.
lLeakage of Jmin 15 30
travel motor Engine at high idling
e Hydraulic oil
temperature: 45-55°C
o Lock shoes and relieve
travel circuit.
Total work | Posture for measurement
equipment
(hydraulic Max 600 Max 900
|drift at tip of
- bucket teeth)
5
g_ Boom
= |cylinder .
£ ag; (amount of ® Place in posture.and iiax 18 Max 27
7] ; measure exiension or
E | [revactionof | raction of each cylinder
o Q lcylindert) cy
S z and downward movement at mm
T |6 tip of bucket teeth.
g £ {Am cylinder |® Bucket: Rated load 2268 kg
T {(amount of |e Horizontal, flat ground
ES ‘_-:3 faxtension of {® Levers at neutral Max 160 Max 240
@ |cylinder) » Engine stopped
2 e Hydraulic cil temperature:
I 45-55°C
Bucket e Start measuring immediately
cylinder after setting.
{amount of | ¢ Measure hydraulic drift Max 35 Max 53
retraction of | eyery 5 min. and judge from
cylinder) results for 15 min.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model

PC290-6K

Cate-

Standard value

Permissible value

ltem Measurement conditions j Unit
gory
Boom %
= . Max 4.
Bucket teeth < 3.8 ax 4.5
in contact _
with ground poO1 11
2 ® Engine at high idling %
Cylinder fully |® Hydraulic oil
e:t:ennd‘:du Y1 temperature: 45-55°C % 3.1 Max 3.3
® |n H/O mode '
L=
]
2 [Am = 3.8 Max 4.7
= [Cylinder fully
o |refracted
E iy roc112
2 |Fully o Engine at high idling -
0 (extended ® Hydraulic oil 8 3.1 Max 3.7
= temperature: 45-55°C
§° ® In H/O mode
-
Bucket % 3.5 Max 4.0
Cylinder fully Q
= retracted
g s
g Fully Engine at high idli o
£ ® Engine at high idling
= extended ® Hydraulic oil g Sec. 2.6 Max 3.0
@ temperature: 45-55°C o
= e In H/Q mode
=
=
POO114
Boom ® Lower boom and measure time Max 1.0 Max 1.2
taken from point where bucket
contacts ground to point where
chassis nises from ground.
® Engine at low idling.
x e Hydraulic oil temperature:45-
© 55°C
£
'...
Ammn Max 1.0 Max 3.2

® Stop anm suddenly and
rmeasure time taken for amm to

stop.

o Engine at low idling.

a Hydraulic ail temperature 45-
55°C
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Machine model PC290-6k

Standard value Pemmissible value
Cate-

ltem Measurement conditions | Unit
gory

POO1E

Bucket @ Stop bucket suddenly and | Sec. Max 1.0 Max 3.6
measure time taken for
bucket to stop at bottom and
then start again.

® Engine at low idling

@ Hydraulic il ternperature:
45.-55°C

Time lag

Work equipment

Cylinders | e Hydraulic oil temperature: 45 20
45-55°C cof
® Engine at high idling

® Relieve circuit to be min

Center measured 10 50

swivel joint

Internal leakage

® Engine at high idling
@ Hydraulic oil temperature:
45-55°C

o * Use a hard horizontal
Travel deviation surface

when work 20m
equipment + mm Max 200 Max 220
travel are
operated %

10m POGT

* Measure dimension »

Time taken for

b"zmthﬂ:.“SE » Engine at high idling Sec. 46104 4604

anc starting ® Hydraulic oil temperature:

swing 45-55°C

® | H/O mode

» Load the bucket with the
rated load and measure the
time taken from the position
of starting the swing to the
point of passing the 80°
paosition.

Performance in compound operation
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TESTING AND ADJUSTING STANDARD VALUE TABLE

Cate-
gory

Discharge amount of main piston pump (in H/O mode)

Performance of hydraulic pump

250 = -— S

£

S

~ 200 -

c

e |

]

&

% 150 AN

O

-

O

R .

A 100 _—

o |

E |

-

: \ ;
50 . T

0 50 100 150 200 250 300 350 400

Pump Discharge Pressure (kg/cm?)

e Pump speed: At 2200 rpm, PC current 180 mA

Test pump Discharge Average Standard value | Judgement
. discharge pressure of 9 for discharge | standard lower
Check point pressure other pump pliefsurze amount limit
(kglcm?) (kglcm?) (kgfem?) Q (//min) Q (//min)
As desired P1 P2 &;—PZ See graph See graph

O Asfaras possible, bring pump discharge pressures P, and P, as close as possible to the average
pressure when measuring.

The error is large near the point where the graph curves, so avoid measuring at this point.

0O When measuring with the pump mounted on the machine, if it is impossible to set the engine
speed to the specified speed with the fuel control dial, take the pump discharge amount and the
engine speed at the point of measurement, and use them as a base for calculating the pump
discharge amount at the specified speed.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

Sys- Name of Connector [Inspection Judgement table Measurement
tem component No. metfod conditions
If the condition is within the range shown in | 1) Turn starting
the table below, it is normal switch OFF.
Fuel control dial EO06 2) Disconnect
(male) Between (1) - (2) 0.25 -7 kQ ) connector.
Between (2) - (3) 0.25 -7 kQ
Between (1) - (3) 4 -6 kQ
If the condition is within the range shown in | 1) Turn starting
o8 the table below, it is normal switch OFF.
. E04 2 5 || Between (1) - (2) 0.25 - 7 kQ 2) Disconnect
Potentiometer | (male) T 0 connector.
s 3 Between (2) - (3) 0.25-7kQ
5 Between (1) - (3) 4-6kQ
8 If the condition is as shown in the table be- | 1) Turn starting
S low, it is normal switch OFF.
s 2) Disconnect
(O] - -
= EO5 Between (1) - (2) 25-75Q connector.
O |Motor (male) Between (3) - (4) 25-75Q
Between (1) - (3) No continuity
Between (1) - chassis No continuity
g Between (3) - chassis No continuity
®
7y
S o If the condition is within the range shown 1) Turn starting
15 g O | in the table below, it is normal switch OFF.
3 a8 2) Disconnect
% g Between(male) (1) - (2) 500 - 1,000 Q connector.
= Between(male) (2) - chassis Min. 1 MQ
Engine speed EOQ7 @ o | Measure with AC range 1) Start engine.
sensor § g 2) Insert T-
g3 | Between(1)-(2) |  05-30V ||  adapter.
1) Screw in rotation sensor until it contacts
‘g ring gear, then turn back 1 + 1/6 turns.
'-g 2) It must work normally when adjusted as
above.
pavel - S01 If the condition is as shown in the table be- | 1) Start engine
RAISE  S02 low, it is normal (or with
grLTT s03 When boom, arm, and bucket levers are op- engine
Boom o § erated stopped and
LOWER  so4| 2
. amIN_ Sos| & 4 | |Between | All levers at neutral No . accumulator
PPC oil pressure  |gucket 2G| (male) continuity charged)
switch cumL S0 = (1)- (2) | Levers operated | Max.1Q || 2) Disconnect
DUMP  SO7 connectors
g\i,?i';; s08 Between (male) No S01 -S09
Left (1), (2) - chassis continuity
Swing S10
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

Sys- Name of Connector |Inspection Judgement table Measurement
tem component No. method conditions
If the condition is as shown in the table 1) Start engine.
Cco7 below, it is normal 2) Turn fuel
(&) .
Pump pressure (male) s g | Between (2) - (1) 18-28YV | control d'f"‘.l to
sensor (rear) @8 MAX position
L O
cos = > | [ getween | All levers at neutral [ 0.5 - 1.5 v || 3) InsertT -
(male) - adapter
(front) 3)-(1) | AtarmINrelief |3.1-45V
It the condition is as shown in the table 1) Turn starting
below, it is normal switch OFF.
Swing lock switch | X05 Between | \When switch is OFF con't\fguity 2) Disconnect
(female) @ connector.
_ When switch is ON Max. 1 Q
(-4
If the condition is as shown in the table 1) Turn pump
below, it is normal prolix switch
” OFF.
PC-EPC C13 Between (1) - (2) 10-140 2) Turn starting
solenoid valve (male) Between (1), (2) - chassis No continuity switch OFF.
3) Disconnect
connectors
3]
= =S c
% Swing holding brake| V04 (male) @ g If the condition is within the range shown
7 | solenoid L9 in the table below, it is normal
© | Travel speed V06 (male)] = = Between (1) - (2) 20-60 O
€ | solenoid
8 2-stage relief V05 (male) Between (1), (2) - chassis No continuity
solenoid
Junction solenoid V03 (male)
Active mode V02 (male) 1) Turn starting
solenoid switch OFF.
If the condition is within the range shown 2) Disconnect
. o connector
in the table below, it is normal
LS-EPC C10 (male) Between (1) - (2) 20-14 Q
solenoid Between (1), (2) - chassis No continuity
o}
°
§ If the condition is within the range shown
o . o )
E | power o in the table below, it is normal 1) Turn starting
S | source co1 2 | |Between co1 (7),13) - (6).(12) 20-30V switch ON.
g VOItage c02 8 % Between C02 (11),(21) - CO1 (6),(12 2) Insert T-
j = > ' ’ 20-30V adapter.
(o))
c
Ll
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

Sys- Name of Connector |Inspection Judgement table Measurement
tem component No. metfod conditions
If the condition is as shown in the table 1) Turn starting
below, it is normal switch ON
o .
Fuel control co3 S & | |Between (7) - (17) 4.75-5.25V 2) Insert
dial Q= (power source) T - adapter
© O | |Between (4) - (17)
= > | | (low idiing) 4.0-4.75V
Between (4) - (17)
(high idling) 0.25-10V
If the condition is as shown in the table 1) Turn starting
below, it is normal switch ON.
g ) I.Tethtin 14) - 17) 29-33V 2) Insert
Governor Co3 2 3 (low i '”9() — T - adapter
: = | | Between (14) - (17
potentiometer % S (high idling) 05-0.9V
5 Between (7) - (17) 4.75 .55V
= (power source) ' '
£ —— .
S If the_ c_ondmon is as shown in the table be- 1) Turn starting
o low, it is normal switch OFFE.
%_ o o g%rorg?l temperature Aprrox. 37 - 50 kQ 2) Disconnect
« |Coolant PO7 3 S connector
S |temperature | (male) © % 100°C Aprrox. 3.5 - 4.0 kQ 3) Insert T -
c | © |sensor >0 adapter into
g (3 connector at
Q10
> sensor end.
o
<
8 If the condition is as shown in the table be- | 1) Tyrn starting
Governor low, it is normal switch ON.
motor C02 Between (2) - (3) 1.8-46V 2) Insert
T - adapter.
© Between (4) - (5) 1.8-46V
© = | If the condition is Wlthln the range shown in 1) Tumn starting
= = | the table below, it is normal switch ON.
Battery relay | CO1 Between (2) - (3) 1.8-46V 2) Insert
— - T - adapter.
OThis is only for 2.5 sec after the starting
switch i operated ON — OFF; at other
times it must be 0 V.
If the condition is as shown in the table be- | 1) Start engine.
KO3 o low, it is normal 2) Turn fuel
. =0 control dial
Overload caution | (male) 2 2| |Between @ - (@) 18-28V 0 max
pressure sensor (rear) i) "
s> position.
Between | All levers atneutral | 0.5-15V 3) Insert T-
(3)-(1) Boom raise relief 31-45V
adapter.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

Sys- Name of Connector [nspection Judgement table Measurement
tem component No. method conditions
If the condition is as shown in the table be- | 1) Start engine.
low, it is normal 2) Turn swing
- - lock switch
When elther swing or OFE.
work equipment control 3) Turn swing
) ) lever is operated 20-30V lock prolix
Swing holding (solenoid ON, swing switch OFF.
brake sole- co1 holding brake canceled) 4) InsertT -
noid Between adapter.
Approx. 5 sec after 3) -
swing lever and work | (6), (12) [ The lever can
equipment control be operated
levers are placed at 0-3V slightly
neutral (solenoid OFF, (without
swing holding brake moving the
applied) equipment).
If the condition is as shown in the table be- | 1) Start engine.
low, it is normal 2) InsertT -
- adapter.
leh travel _speec_i 3) Turn fuel
switch at Hi or Mi control dial to
_ (solenoid OE, tlravel 20-30V MAX position.
< motor swash plate 4) Operate the
2 angle MIN) I(39t§tween lever slightly
g § Travel speed | CO1 When travel speed ©), (12) not enough to
z | a solenoid switch is at Lo (solenoid move the
# | E £ & | |OFF travel motor 0-3V machine.
5|2 @ & | | swash plate angle To check that the
g . g 2 | [MAX) solenoid is .OFF,
8 o measure W|th the
o fuel control dial at
3 LOW (1200 rpm or
@] below)
If the condition is as shown in the table be- | 1) Turn starting
low, it is normal switch ON.
When swing lock switch 2) lsertT-
is OFF, and swing + adapter.
travel levers are opera- 20 -30 V . 'tl)'gileevr(;;:n
Active mode co1 ted simultaneously Between ingh?Iy
solenoid (solenoid ON, LS not @) - (without
divided) .
(6), (12) moving the
When sing lock switch equipment).
is ON (solenoid OFF, 0-3V
LS not divided)
If the condition is as shown in the table be- | 1) Turn starting
low, it is normal. switch ON.
When travel is operated 2) InsertT -
Juncthn independently (solenoid 20-30V || o ?—ﬂzﬁge\,rér can
solenoid Cco01 ON, divided) I(32(§tween be operated
When levers and (6), (12) S"th'y
pedals are at neutral 0-3V (wnhout
(solenoid OFF, merged) moving the
equipment).
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

Sys- Name of Connector lnSpeﬁtign Judgement table Measurement
tem component No. metho conditions
If the condition is as shown in the table be-
low, it is normal. 1) Start engine
2-stage relief | CO1 0 o Swing lock switch ON 2) Insert T-adapter
solenoid 72 2| |(solenoid ON: High 20-30V
T = | |pressure) Between
s > . ——(10) -
Swing lock switch ©), (12)
OFF (solenoid OFF:| 0-3V
Low pressure)
PC solenoid | C02 © | If the condition is as shown in the table be- |1) Tum starting switch ON.
Ive (default 3 O | low, it is normal 2) Turn fuel control
va © = ! dial to MAX positon
value) % 3 | | Between (8) - (18) |515 £ 100 mA 3) Turn prolix switch OFF.
4) All levers at neutral.
If the condition is as shown in the table be- | 1) Tum starting
o . | low, itis normal switch ON.
LS-EPC = S|+« H/Omode 2) Turn fuel control
. @ £ dial to MAX
solenoid valve | C02 o 3 position
(default value) = Between (7) - (17) 900 = 80 mA 3) Alllevers at
neutral.
5 ° o If the_ qondition is as shown in the table be- 1) Turn starting
= |L.H. knob = o low, itis normal switch ON.
E|E switch co3 é S | | when switch is ON Between | 20-28V || 2) Insert
1o T - adapter.
2 | o When switch is OFF ©)-GND| .1y P
o | g
S la
g | - I If the condition is as shown in the table be- 1) Tumn starting
8 g S-NET Cc17 § g low, it is normal switch ON.
% g S | |Between (4), (12) - GND 4-8V 2) InsertT -
Q) adapter
If the condition is as shown in the table be- 1) Start engine.
low, it is normal 2) Set monitor-
PC290 ing code to
No. 2 throttle | Monitoring Active mode Approx 2300 10 or 16
signal code 16 @ | [H/O (working) Approx 2300 (command
S O | |H/O (travelling) Approx 2400 value)
o @ G/O Approx 2100 )
S & 3) Operate
w o | [Fo Approx 2100 per;
L/O Approx 1750 working
B/O Approx 2100 mode SWltCh
Power Max Approx 2400
(H/O, G/O) E”dbL-H-_ o
i n witch.
(Sl_\il\//gt’sclsg)down Approx 1750 0b switc
If the condition is as shown in the table be- 1) Tumn starting
low, it is normal switch OFF.
C17-C02| . | |Betweenselection1 |C17(5)-C02 (11) No continuity 2) Disconnect
Model selec- 5
. odel selec g Between selection 2 | C17 (13) - C02 (11) | Continuity connector.
tion = 3) Connect
8 Between selection 3 | C17 (6) - C02 (11) | Continuity T- adapter to
Between selection 4 | C17 (14) - CO2 (11) | Continuity wiring har-
ness end.

Between selection 5 | C17 (7) - CO2 (11) | No continuity
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

Sys- Name of Connector [nspection Judgement table Measurement
tem component No. method conditions
If the condition is as shown in the table be- | 1) Turn starting
P11 low, it is normal switch ON.
Air cleaner (male) %‘ — : pp— 2) Disconnect
clogging sensor | P12 = 1 cleaner norma Between | ~OMANUIY connector.
(female) c Air cleaner clogged P11-P12|Ng continuity
o
O
° If the condition is within the range shown in | 1) Turn starting
‘i:’ % the table below, it is switch OFF.
§ @ | | Between (male) (1) - (2) 500 - 1000 Q 2) Disconnect
= g Between (male) (1) - (2) No continuity connector.
chassis .
Engine speed % % Measure with AC range 1) Start engine.
[}
s~ adapter.
. | 1) Screw in rotation sensor until it contacts
8 ring gear, then turn back 1 + 1/6 turns
2 2) It must work normally when adjusted as
above.
8 If the condition is as shown in the table be- | 1) Turn starting
5 low, it is normal switch OFF.
2 .
) 8 | [Above LoW level in 2) Disconnect
Coolant level P08 > 5| |subtank Max. 1Q connecter.
sensor (male) T 0 - 3) Insert T -
Q5 Below LOW level in g .
= § sub-tank No continuity adapter into
connector at
sensor end.
g If the condition is as shown in the table be- | 1) Turn starting
= low, it is normal switch OFF.
%) L A 2) Disconnect
. . B . Raise fl Max. 1Q
Engine oil level P05 o ) § oo aise foat ax connector.
sensor (male) o ) }w‘: Lower float No continuity 3) Drain oil,
2 then remove
o sensor.
=
If the condition is as shown in the table be- | 1) Turn starting
low, it is normal switch OFF.
o @ 2) Disconnect
Coolant tempera- | P07 = % Normal temperature (25°C) | Approx.37 - 50 kQ connector .
ture sensor (male) § ® | |100°C Approx.3.5 - 4.0 kQ 3) Insert T -
=3 adapter into

connector at
sensor end.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE

Sys- Name of Connector |inspection Judgement table Measurement
tem component No. metfiod conditions
If the condition is as shown in the table be- | 1) Install oil
low, it is normal. pressure
measuring
gauge.
. . EgglneoogYpﬁzsure No continuity 2) Rgmove
Engine oil pres- 08 above 9. a wiring har-
sure sensor S11 S < | | Engine oil pressure Max 1MQ ness termi-
§ ? below 0.03 MPa nal.
b @ 3) Start engine.
4) Put tester in
contact
between
sensor
terminals
A&C.
If the condition is as shown in the table be- | 1) Turn starting
low, it is normal switch OFF.
2) Disconnect
F}]\@} Raise float Approx. 12 Q connecter
- to stopper or below PO6.
ELPOODO4 3) Drain fuel,
Fuel level sensor | P06 ) g then remove
(male) 78 ’ Lower float Approx. sensor.
5 0 -110Q
_8 8 g — to stopper 85 0 4) Insert T -
c >0 :
<} = adapter into
= sensor.
0 Connectthe
T - adapter to
the connector
and sensor
flange.
If the condition is as shown in the table be- | 1) Turn starting
low, it is normal switch OFF.
! 2) Disconnect
O] . Approx. 12 Q connecter
Hydraulic oil level | P09 5 ¢ Raise float or below P09
(2] -E‘a BLPOO002 i i
sensor (male) S 0 3) Drain oil,
S0 | then remove
Lower float No continuity Sensor.
BLP00O3 4) InsertT -
adapter into
sensor.
. If the condition is as shown in the table be- | 1) Startengine.
Air Cleaner P11 > o 2) Disconnect
(male) 2 | low, itis normal connectors
> >.
f= Air cleaner normal Continuity 3) Puttesterin
= - —— contact with
Clogging sensor P12 ol Air cleaner clogged No continuity connector at
f | O sensor end to
(female) measure.
Between Qo When engine is runnig (1/2 throttle or above)
Alternator alternator 7 2| below, the voltage should be — 27.5-29.5 V 1) Start engine
terminal R 8 % O If the battery is old, or after starting in cold
and chassis | S > areas, the voltage may not rise for some time.
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR ELECTRICAL PARTS

Sys- Name of Connector |inspection Judgement table Measurement
tem | component No. method conditions
If the condition is as shown in the table below, it is normal.
Position of gauge Display level resistance
display (Monitor panel input
resistance) kQ
Starting switch ON Starting switch OFF
Coolant
temp
gauge
Right -
side |AILOFF|| [Min Max
9 0.646
M 8 0.575 0.342
easure 7 3.156 3.708
resistance .
between Dlsp!ay 6 3.422 3.900
co3 position 5 3.600 4.349
(female) 4 4.015 5.122
(1) - (16) 3 4.728 6.818
2 6.294 10.774
33.725
0
o}
(o))
=}
@
O]
Position of gauge Display level resistance
display (Monitor panel input
resistance) kQ
Starting switch ON Starting switch OFF
Fuel level
gauge Right 9 Min Max
side 8 13.82
Measure 7 11.71 21.25
resistance 6 18.90 28.45
between - 5 25.82 31.85
C03 (female) Ec'fsﬂ',iﬁ', 2 29.18 30.01
(2) - chassis 3 37.00 44.60
2 41.77 55.14
1 50.42 77.07
Left side | aLL oFF 72.98 691.50
638.00
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TESTING AND ADJUSTING

TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING

TOOLS FOR TESTING, ADJUSTING AND TROUBLESHOOTING

Check or measurement item Symbol {Part No. Part Name Remarks
799-203-8001  [Multi-tachometer gi’g?tﬁ%?sr;;”y

Engine speed A or L: 60 - 2,000 rpm
799-608-1000  |Tachometer (electrical type) H" 60 - 1'9 999 rpm

Coolant and oil temperatures B 799-101-1502  Digital temperature gauge -98 - 1,299°C

Pressure gauge:
799-101-5002 |Hydraulic tester 2.5,5.9, 39.2, 58.8 MPa
1 (25,60,400,600 kg/cm?®)
- . Pressure gauge:
790-261-1203  |Digital hydraulic tester 69 MPa (700 kglem?)
2 |799-401-2320 |Hydraulic gauge 1.0 MPa (10 kg/em®)
: jBoth male and fermate
790-261-1311 14 X 1.5 (female PT%)
|Both male and female
Gil pressure c | 3 |790-261-1321  |Adapter 18 X 1.5 (female PTH)
Both male and female
790-261-1331 22 X 1.5 (female PT)
4 |789-401-2700 |Differential pressure gauge (12V)
Both male and female
790-261-1360  iAdapter 14 X 1.5 (female PT%)
5 |790-261-1370  |Nut For 14 X 1.5 blind
07003-31419 Gasket For blind
07040-114090  |Piug For 14 X 1.5 blind
. 1 |795-502-1205 |Compression gauge
D - 6.9 MPa {0 - 70 kg/
Compression pressure 5 [765-503-1700  |Adapter C-8.9MPa( g/cm?)
Blow-by pressure E 799-201-1504  |Blow-by checker 0 - 4.9 MPa {0 - 500 mm H,O)
Valve clearance F Con:nmemally Feeler gauge —
available
1 |799-201-9000  |Handy Smoke Checker Discoloration 0 - 70% (with
Exhaust color G standard color)
2 Commercially Smoke met (Discoloration % X 1/10 =
available make meter Bosch index)
Air supply pressure (boost 199.9 kPa
pressure) H 799-401-2201  |Pressure gauge (-760 - 1,500 mm H,0)
. 79A-264-0020 0 - 294N (0 -30 kg)
ff J Push+
Operating efiort ToAZ040000 | Usroull scale 0 490N (0 - 50 kg)
- Commercially
Stroke, hydraulic jift K available Scale —_
. Commercially _
Work equipment speed L available Stop watch
Measuring votage and M |79A-2640210 [Tester —
resistance values
Troubleshooting of wir 1 [798-601-7100 [T-adapter assembly —
roubleshooting of wiring
harnesses and Sensors N ) 799-601-7070 Adapter For SWP14p
799-601-7360 For relay 5P
Measuring wear of sockets 796-427-1190  [Wear gauge —
Fuel injection timing valve Q 795.799-1130  |Adapter _

clearance
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TESTING AND ADJUSTING

MEASURING ENGINE SPEED

MEASURING ENGINE SPEED

A When removing or installing the measuring equip-
ment, be careful not to touch any high temperature
parts.

0 Measure the engine speed under the following condi-
tions.

e Coolant temperature: Within operating range

e Hydraulic oil temperature: 45 — 55 °C

1. Installation of tachometer
a. Mechanical meter
i. Remove the cover under the front pulley,
then set probe (1) of tachometer A on stand
@ facing pulley (1)
ii. Stick silver paper to pulley (1).
iii. Connect probe 1* and tachometer A with the
cable.
A When measuring the speed, be careful not to touch
any rotating or high temperature part.
b. Electric meter
i. Install T-adapter N1 to connector CN
EO1 (2) of the engine speed sensor.
ii. Connect the power source cable to the bat-
tery (24V).

2. Startthe engine, and measure the engine speed when
it is set to the conditions for measuring.

a. Measuring at low and high idling: Measure the
engine speed with the fuel control dial set to low
idling and high idling.

b. Measuring speed at pump relief: Run the engine
at full throttle and measure the engine speed
when the pump is relieved.

c. Measure speed at near the rated speed: Run the
engine at full throttle, operate the arm
lever, and measure the speed when the arm cir-
cuit is relieved.

20-25



TESTING AND ADJUSTING MEASURING EXHAUST GAS COLOR

MEASURING EXHAUST GAS
COLOR

When measuring in the field when there is no air or
power supply, use smoke checker G1, when recording
official data, use smoke meter G2.

0 Raise the coolant temperature to the operating range
before measuring.

When removing or installing the measuring equipment,
be careful not to touch any high temperature parts.

1. Measuring with handy smoke checker G1
a. Fitfilter paper in tool G1.

b. Insert the exhaust gas intake port into the exhaust
pipe, accelerate the engine suddenly, and at the
same time operate the handle of tool G1 to catch
the exhaust gas on the filter paper.

c. Remove the filter paper and compare it with the
scale provided to judge the condition.

X12ADOG6

2. Measuring with smoke meter G2
a. Insert probe 1* into the outlet port of exhaust pipe,
then tighten the clip to secure it to the exhaust
pipe.
b. Connect the probe hose, accelerator switch plug,
and air hose to tool G2
0 The pressure of the air supply should be less than 1.47
MPa (15 kg/cm?).
c. Connect the power cord to the AC100V outlet.
0 When connecting the port, check first that the power
switch of tool G2 is OFF.
d. Loosen the cap nut of suction pump, then fit the

filter paper.
O Fit the filter paper securely so that the exhaust gas

does not leak.

e. Turn the power switch of tool G2 ON.

f.  Accelerate the engine suddenly, and at the same
time, depress the accelerator pedal of tool G2 and
catch the exhaust gas color on the filter paper.

g. Lay the filter paper usd to catch the exhaust gas
color on top of unused filter papers (10 sheets or
more) inside the filter paper holder, and read the
indicated value.
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TESTING AND ADJUSTING

ADJUSTING VALVE CLEARANCE

ADJUSTING VALVE CLEARANCE

1.
2.

Remove the cylinder head cover.

Using cranking tool Q, rotate the crankshaft in the nor-
mal direction until timing pin (1) enters the hole in the
gear.

This position is the No. 1 cylinder compression top
dead center.

When No. 1 cylinder is at compression top dead
center, adjust the valves marked e . Next, rotate the
crankshaft one turn (360°) in the normal direction and
adjust the valve clearance of the remaining valves
marked o .

Make match marks on the crankshaft pulley or damper,
then rotate 360°.

To adjust the valve clearance, loosen locknut (6), then
insert feeler gauge F 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 position.

Lock nut: 44.1 + 4.9 Nm (4.5 + 0.5 kgm)

O

After adjusting No. 1 cylinder at compression top dead
center, it is also possible to turn the crank-shaft 180°
each time and adjust the valve of each cylinder accord-
ing to the firing order.

Firing order: 1-5-3-6-2-4

There is no timing mark on the front pulley, so set to

compression top dead center as follows;

a. Ifthefiring order is followed, the next cylinder after
No. 1 cylinder is No. 5 cylinder, so watch the
movement of the No. 2 cylinder valves and rotate
in the normal direction.

b. When the clearance of both the intake and ex-
haust valves of the No. 2 cylinder is 0, the No. 5
cylinder is at compression top dead center. (For
the No. 3 cylinder, watch the movements of the
No. 4 cylinder valves).

X12AD063
VALVE ARRANGMENT DIAGRAM
Criinder No.f | ? 3 i 5 &
intake vzlve |. O . O . O
[Exhayst ulve.J ].i O ].i O O
X12AD064

X12AD065
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TESTING AND ADJUSTING

MEASURING COMPRESSION AND BLOW-BY PRESSURE

MEASURING COMPRESSION
PRESSURE

A When measuring the compression pressure, be care-

ful not to touch the exhaust manifold of muffler, or to
get your clothes caught in the fan, fan belt, or other
rotating part.

Adjust the valve clearance.

For details, see ADJUSTING VALVE CLEARANCE.
Warm up the engine to make the oil temperature 40 -
60°C.

Remove the nozzle holder assembly from the cylinder
to be measured.

Install adapter D2 in the mount of the nozzle
holder, then connect pressure gauge  D1.

Set tachometer A in position.

Disconnect the fuel control rod, place the governor le-
ver of the injection pump in the NO INJECTION posi-
tion, then crank the engine with the starting motor and
measure the compression.

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

When measuring the compression pressure, measure
the engine speed to confirm that it is within the speci-
fied range.

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

MEASURING BLOW-BY PRES-
SURE

O

Measure the blow-by pressure under the following
conditions.

Coolant temperature: Within operating range.
Hydraulic oil temperature: 50 - 80°C

Install the nozzle of blow-by checker  E to blow-by
hose.

Connect the nozzle and gauge with the hose.

Set the working mode to the H/O mode, fit a block be-
tween the sprocket and frame, then run the engine at
high idling and relieve the travel circuit.

Measure the blow-by at the point where the gauge indi-
cator remains steady.
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TESTING AND ADJUSTING

FUEL INJECTION TIMING

TESTING AND ADJUSTING FUEL
INJECTION TIMING

1. Testing
a. Using cranking tool Q, rotate the crankshaft in
the normal direction until timing pin (1) enters
the hole in the gear.
b. Remove plug (2), reverse timing pin (3), and
check that pin (3) is meshed with timing pin pointer
(4) at the injection pump side.

2. Adjusting
e If the timing pin does not mesh.
a. Remove the fuel injection pump. For details, see
REMOVAL OF FUEL INJECTION PUMP ASSEM-
BLY.
b. Rotate the camshaft of the injection pump and
mesh timing pin (3) with timing pin pointer (4).
c. Install the fuel injection pump assembly. For de-
tails, see INSTALLATION OF FUEL INJECTION
PUMP ASSEMBLY.

X1ZADOE3
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TESTING AND ADJUSTING

MEASURING ENGINE OIL PRESSURE

MEASURE ENGINE OIL

PRESSURE
0 Measure the engine oil pressure under the following
conditions.

e Coolant temperature: Within operating range.

1. Install oil pressure gauge C2 (1.0 MPa (10 kg/cm?)) at
fitting (1) on the top of the oil filter.

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 engine at high idling.
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TESTING AND ADJUSTING

FAN BELT TENSION

TESTING AND ADJUSTING FAN
BELT TENSION

1. Tensing

a.

Check the deflection of the belt when the belt is
pressed with a finger force of approximately 58.8
N (6 kg) at a point midway between the tension
pulley and fan pulleu.

2. Adjusting

a.

Loosen mounting bolts (2) and (3), bolt (4), nut (5),
and belt tension adjustment bolt (6) of tension pul-
ley.

Lever the tension pulley and watch the tension of
the fan belt through the clearance from the cylin-
der block. When the tension is correct, tighten the
adjustment bolt (6) first, then tighten tension pul-
ley mounting bolts (2) and (3), and nut (5).

After adjusting the belt tension, check again to
confirm that the belt tension is within the standard
value.

O After adjusting the belt, run the engine for at least 15
minutes, then measure the deflection of the belt again.

X0EAROTY
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TESTING AND ADJUSTING

MEASURING SPEED SENSOR

MEASURING SPEED SENSOR

1.

2.

3.
U

Screw in until the tip of sensor (1) contacts gear (2).
When gear (2) contacts sensor (1), turn back one turn,
to give clearance a.

Tighten locknut (3).

Be particularly careful when securing the sensor wir-
ing to ensure that no excessive force is brought to
bear on the wiring.

Be careful not to let the tip of the sensor be scratched
or to let any iron particles stick to the sensor tip.
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TESTING AND ADJUSTING

GOVERNOR MOTOR LEVER STROKE

TESTING AND ADJUSTING GOV-
ERNOR MOTOR LEVER STROKE

1. Testing
0 Use the governor motor adjustment mode.
a. Preparatory work
i. In the time mode display, keep the time
switch + travel speed R.H. switch + working
mode R.H. switch pressed for 2.5 seconds.
0 The engine output when the engine is running at full
throttle is the output when the power max. switch in
the active mode is ON, so use this mode instead of
turning the power max. switch ON.
i. Set the fuel control dial to MAX and the
autodeceleration switch to OFF.
0  Any working mode can be used.

b. In this condition, check that governor lever (4) is
in contact with FULL stopper (5) of the injection
pump.

c. After checking, repeat the procedure in Step 1-a.
to complete the governor motor adjustment
mode.

2. Adjusting

a. Turnthe starting switch OFF, then remove the nut
and disconnect joint (1) from governor lever (4).

b. Repeatthe procedure in Step 1-a. above to set to
the governor motor adjustment mode.

c. Setgovernor lever (4) to a position where it con-
tacts FULL stopper (5) of the injection pump, then
adjust the length of spring assembly (2) and rod
(3), and connect joint (1) with the nut.

d. From the above position, turn rod (3) back 2 turns
(retract the rod approximately 2.5 mm) and se-
cure in position with locknuts (6) and (7).

Caution

When the spring assembly is removed and the start-
ing switch is at the OFF position, if the governor motor
lever is moved suddenly, the governor motor will gen-
erate electricity, and this may cause a failure in the
governor controller.

X12BvV1i28
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TESTING AND ADJUSTING HYDRAULIC PRESSUREIN
TESTING AND ADJUSTING WORK EQUIPMENT, SWING AND TRAVEL CIRCUIT

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

1. Measuring

0  Hydraulic oil temperature when measuring: 45-55°C

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 put the safety
lock lever in the LOCK position. Install oil pressure

gauge C1 (58.8 MPa (600 kg/cm?)) to the quick dis- ___EP00800
connect (1) or (2) for the circuit to be measured.
a. Measuring main unload pressure @®-®@ Rear and front pump discharge

i.  Unload pressure when front and rear pump pressure rest points

flows are merged. Measure the oil pressure
in H/O mode with the engine at high idling ® Pump bleed point
and the control levers at neutral.
O With this procedure, the unload pressure of the un- @ Servo piston input pressure test point
load valve of the left and right control valves is meas- of rear pump
ured.

See opposite pages for pictures of kuk pump in this area.

b. Measuring x-unload pressure
0 Use this procedure to measure when it is desired to ~ Table 1 Combination of pumps and actuators
measure each unload circuit. controlled when flow from front and rear
e The unload pressure in the circuit which is not under pumps is divided.
load when the front and rear pump flows are divided.
i. SettoH/O mode.

- . . Pump Controlled actuator
ii. Operate the travel lever a little a time (or con-
nect a short connector to the travel oil pres- Front . Arm cylinder
sure switch connector (CN-S01)), then ]
measure the pressure in the pump circuit on pump . Swing motor
the; Qppogite side when the arm or bucket cir- . L.H. travel motor
cuit is relieved.
0 Arm relief: load on front pump, rear pump Rear . Boom cylinder x
unloaded.
0 Bucket relief: load on rear pump, front pump un pump * Bucket cylinder
loaded. . R.H. travel motor

% The set pressure of the safety valve at the
head end and the swing motor (active mode
OFF) is lower that the set pressure of the
main relief valve.
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TESTING AND ADJUSTING

TESTING AND ADJUSTING HYDRAULIC PRESSUREIN

WORK EQUIPMENT, SWING AND TRAVEL CIRCUIT

c. Measuring pump relief pressure

i. Low setting (oil pressure: 31.9 MPa (325 kg/cm?))
(1) Measure the pressure when each actuator
except the travel actuator is relieved in H/O
mode with the engine at full throttle.

O Note that the set pressure of the safety valve for the
swing motor and head end of the boom is lower than
the main relief low set pressure, so the value meas-
ured will be the relief pressure will rise, so always
keep the lock switch OFF when measuring.

O When measuring the swing relief pressure, measure
with the swing lock turned switch ON.

ii. High setting (oil pressure: 34.8 MPa (355 kg/cm?)
(1) When travel is operated. Measure the oll
pressure when the travel is relieved on each

side separately in H/O mode with the engine

at full throttle.

O To relieve the travel circuit, put block 1 under the track
shoe grouser, or put block 2 between the sprocket and

frame to lock the track.

(2) When power max. function is actuated.
When measuring the oil pressure in G/O or
H/O mode with the engine at full throttle and
the power max. function actuated, relieve
one of the boom, arm, or bucket circuits, and
measure the oil pressure.
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TESTING AND ADJUSTING HYDRAULIC PRESSUREIN
TESTING AND ADJUSTING WORK EQUIPMENT, SWING AND TRAVEL CIRCUIT

2. Adjusting
e (1): For front pump
e (2): For rear pump adjusting high pressure setting.
Loosen locknut (3), then turn holder (4) to adjust. 1 O 5
00 Turn the holder to adjust as follows: @
To INCREASE pressure, turn CLOCKWISE.
To DECREASE pressure, turn COUNTERCLOCK-
WISE. ©
0O Amount of adjustment for one turn of holder: approxi- « 0

O O
EENRE)EL G
&
mately 12.5 MPa (128 kg/cm?). 4 ©©©© @ Lg
Locknut: 53.5 +4.9 Nm (5.5 + 0.5 kgm) EJEHDHDL'@U'&LUH \2

0 When the high pressure setting is adjusted, the low
pressure setting will also change, so adjust the low

pressure setting also. 4 6
a. Adjusting low pressure setting. Loosen locknut
(5), then turn holder (6) to adjust.

Turn the holder to adjust as follows: — T l Px1
To INCREASE pressure, turn CLOCKWISE. __il-lll
.‘.m — K
To DECREASE pressure, turn i -_"_—---"‘
COUNTERCLOCKWISE.
0 Amount of adjustment for one turn of holder:
Approximately 12.5 MPa (128 kg/cm?). 3 5

Locknut: 53.5 + 4.9 Nm (5.5 + 0.5 kgm)

X10ZZ049

0 Normally, the pressure applied to port PX1 is 0 MPa (0
kg/cm?); at the high pressure setting, it is 2.9 MPa (30

kg/cm?).
b. Swing motor safety valve. Loosen locknut (1),
then turn adjustment screw (2) to adjust.
0 Turn the adjustment screw to adjust as follows.
To INCREASE pressure, turn CLOCKWISE.
To DECREASE pressure, turn
COUNTERCLOCKWISE.

[

i O Swing mator
salely vajy

i

—

X10Z22029
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TESTING AND ADJUSTING PC VALVE OUTPUT PRESSURE

TESTING AND ADJUSTING PC
VALVE OUTPUT PRESSURE
(SERVO PISTON INPUT PRES-
SURE)

1. Measuring

0 Oil temperature when measuring: 45 - 55°C

e Measure the oil pressure when the circuit is relieved in
the pressure rise mode.
a. Install oil pressure gauge C1 to quick disconnects

(1), (2), (3), and (4).

O Install a 39.2 MPa (400 kg/cm?) gauge to the servo

valve end, and a 58.8 MPa (600 kg/cm?) gauge tothe  (1)- (@ Rear and front pump discharge

pump outlet port end. pressure rest points

b. Turn the swing lock switch ON. ® Pump bleed point

c. Setthe working mode to H/O mode. @ Servo piston input pressure test point
d. Run engine at full throttle, turn the knob switch of rear pump

ON, and measure the oil pressure when the arm

(IN) circuit is relieved.

0 Checkthat the servo piston input pressure is 1/2 of the
pump discharge pressure.

Note: If there is any abnormality in the LS valve or servo

piston, the servo piston input pressure will be 0 or almost

the same as the pump discharge pressure.

2. Adjusting

O Ifthe load becomes larger, the engine speed will drop.
Or if the engine speed remains normal, the work
equipment speed will drop. In such cases, if the pump
discharge pressure and LS differential pressure are
normal, adjust the PC valve as follows.

a. Loosen locknut (4), and if the equipment speed is
slow, turn screw (5) to the right; if the engine speed
drops, turn the screw to the left.

O Ifthe screw is turned to the right, the pump absorption
torque will be increased, and if it is turned to the left,
the pump absorption torque will be reduced.

0 The adjustment range for the screw is a maximum of 1
turn to the left and 180° to the right.

0 The amount of adjustment for one turn of the screw:
1.5 mm of servo piston stroke movement.

b. After completing the adjustment, tighten the
locknuts.

Locknut (3): 34.3 + 4.9 Nm (3.5 + 0.5 kgm)

Locknut (4): 100.5 + 12.3 Nm (10.25 + 1.25 kgm) 4 5 3

X10AV298
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TESTING AND ADJUSTING LS VALVE OUTPUT PRESSURE

TESTING AND ADJUSTING LS
VALVE OUTPUT PRESSURE
(SERVO PISTON

INPUT PRESSURE AND LS
DIFFERENTIAL PRESSURE)

O Oil temperature when measuring: 45 - 55°C

1. Measuring LS valve output pressure (servo piston in-
put pressure).
a. Install oil pressure gauge C1 to quick disconnects
(1), (2), (3) and (4).

O Install a 39.2 MPa (400 kg/cm?) gauge to the servo
valve end, and a 58.8 MPa (600 kg/ cm?) gauge tothe (D -@ Rear and front pump discharge

e BP00800

pump outlet port end. pressure rest points
e Oil pressure when travel is rotating under no load on
one side. ® Pump bleed point
i.  Setthe working mode to H/O mode, and turn
the travel speed selector switch to Hi. @ Servo piston input pressure test point
ii. Use the work equipment to raise the track of rear pump

assembly on one side.

iii. Runthe engine at full throttle and operate the
travel lever to the end of its stroke and meas-
ure the oil pressure with the track rotating
under no load.

Table 1
Working Travel |[Pump pressure| Servo inlet port pressure Remarks
mode lever | (MPa (kg/cm?) (MPa (kg/cm?)
H/O Neutral 3.72+0.69 3.72+0.69 About the same as pump
mode (38x7) (38x7) pressure
H/O Half 6.86 + 0.98 3.43+£0.49 About 60% of pump pressure
mode (70 £ 10) (35%5)
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TESTING AND ADJUSTING

LS VALVE OUTPUT PRESSURE

2. Measuring LS differential pressure
a. Measuring with a differential pressure gauge.

Install one line of differential pressure gauge
C4 to the main pressure port of the front (or
rear) pump.

Install the second line of pressure gauge to
the quick disconnects on the LS lines at the
main control valve (6) and (®)). (The LS lines
are color coded at each end. Make sure to
use the same LS line on both the pump end
and the main valve end.)

Set the conditions in Table 2 and measure
the LS differential pressure.

Table 2
Working | Fuel control Operation LS differential
mode dial pressure
(MPa (kg/cm?)
H/O mode MAX Levers at neutral| 2.94 +0.98
(30 £ 10)
H/O mode MAX Travel speed: Hi| 2.16+0.1
Travel circuit (22 +£1)
under no load
(lever half
operated)

J

XWZZ025

@M -®@ Rear and front pump discharge
pressure test points
(® Rear LS pressure test point.

@ Front LS pressure test point.

/Ca
Differentia! prassure
gauge /

/

X10ZZ039
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TESTING AND ADJUSTING LS VALVE OUTPUT PRESSURE

3. Adjusting LS valve
When the differential pressure is measured under the
conditions above, and the results show that the differ- 4 5
ential pressure is not within the standard value, adjust
as follows.
a. Loosen locknut (4) and turn screw (5) to adjust

the differential pressure.
e Turn the screw to adjust the differential pressure as

-~
it

follows: R

To INCREASE pressure, turn CLOCKWISE

To DECREASE pressure, turn X10AV299
COUNTERCLOCKWISE.

O Amount of adjustment (LS differential pressure) for

one turn of screw: 1.3 MPa (13.3 kg/cm?).
b. After adjusting, tighten locknut (4).

Locknut: 56.4 + 7.4 Nm (5.75 + 0.75 kgm).

Note:  Always measure the differential pressure while
adjusting.
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CONTROL CIRCUIT OIL PRESSURE

TESTING AND ADJUSTING
CONTROL CIRCUIT OIL
PRESSURE

1. Measuring
O Oil temperature when measuring: 45 — 55°C
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.
a. Install oil pressure gauge C1 (5.8 Mpa (60 kg/
cm?) to quick disconnect nipple.
b. Start the engine and measure with the engine at
full throttle.

X102Z053
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TESTING AND ADJUSTING

SOLENOID VALVE OUPUT PRESURE

TESTING SOLENOID VALVE OUT-
PUT PRESSURE

1. Measuring
0 Oil temperature when measuring: 45 — 55°C
a. Measuring output pressure of LS-EPC solenoid
valve.
i. Disconnect output hose (1) of the LS-EPC
solenoid valve, then use adapter C3 in the oil
pressure gauge kit tot install oil pressure
gauge C1 (5.9 Mpa (60 kg/cm?)).
Measure the output pressure under the con-
ditions in Table 1.

Table 1

Operation
and working
mode

Engine
speed
(rpm)

Output
pressure
(MPA (kg/

cm?)

Current
(A)
[Refer-
ence]

All control
levers at
neutral

Min. 1500

2.94 (30)

900 + 30

H/O mode
or G/O
mode, travel
circuit at
neutral, any
work equip-
ment lever is
operated

Min. 1900

0(0)

0 Monitoring code 10 or 40 for engine speed
Monitoring code 15 for LS control EPC current
2. Measuring output pressure of ON/OFF solenoid valve
a. Measuring output hose (2) of the solenoid valve,
then use adapter C3 in the oil pressue gauge kit
C1 (5.9 Mpa (60 kg/cm?)).
b. Measure the output pressure under the conditions
in Table 2.

20-42
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TESTING AND ADJUSTING

SOLENOID VALVE OUPUT PRESURE

Table 2
Name of Measurement conditions Operating Condition | Oil pressure | Remarks
solenoid conditions of solenoid| Mpa (kg/cm?)
Swing Swing or work equipment lever Brake ON Min 2.74
1 brake operated cancelled (Min 28)
solenoid
All levers except travel at neutral Brake OFF 0 (0)
(5 sec. after returning to neutral) cancelled
Travel speed switch at Hi or Mi, Travel speed ON Min 2.74 | Motor swash
Travel |engine speed 1500 rpm or above, Hi (Min 28) plate angle
2 speed travel lever operated at minimum
solenoid
Travel speed switch at Lo or Travel speed OFF 0 (0) M?;?é ;Vﬁh
engine speed below 1500 rpm Lo aﬁ maxim%m
Swing lock switch ON + work Pressure rise ON Min 2.74
2-stage equipment lever operated (Min 28)
3 relief Normal
solenoid All levers at neutral pressure OFF 0 (0)
. Min 2.74
Active Active mode OFF Normal pressure ON (Min 28)
4 mode
solenoid Active mode ON Pressure rise OFF 0(0)
Flow from front ON Min 2.74 LS pump
Pump Travel operated independently and rear pumps (Min 28)
o merge-
5| merge- divided divider valve
divider actuated at
solenoid Lever at neutral, or boom, arm, Flow from rear OFF 0 (0) .
. same time
bucket operated independently pumps merged

0 Operation of solenoid valve
ON: Continuous (oil pressure generated)
OFF: Not continuous (oil pressure: 0)

O Check at the same time that the solenoid is switched ON/OFF electrically with monitoring code 23.

0 The measurement conditions in the table show the typical conditions for measuring the output pressure.

0 The solenoid valve may be actuated (ON/OFF) even under conditions not listed for measurement condi-

tions.

A When operating the levers, operate them slightly (not enough to make the machine move).
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MEASURING PPC VALVE
OUTPUT PRESSURE

O Oil temperature when measuring: 45 — 55°C
1. Measuring PPC valve output pressure.
a. Disconnect hose (1) of the circuit to be measured.
b. Install adapter C3 between hose (1) and elbow
(2).
c. Install oil pressure gauge C1 (5.9 Mpa (60 kg/
cm?) to adapter C3.
d. Runthe engine at full throttle, operate the control
lever of the circuit to be measured, and measure

the oil pressure.

% If the output at the control valve end is low, measure
the input pressure of the PPC valve. If it is normal,
there is a defective actuation of the PPC valve.

X10Z2Z059
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TESTING AND ADJUSTING MEASURING PPC VALVE OUTPUT PRESSURE

Pressure switch piping diagram
Interruption block seen from the rear of the machine.

Arm OUT switch

(CN~503}
Arm IN switgh

: / (CN-S05)

Travel switeh

(CN-301) , . .
fieht swing switch

./ (CN-S08)

}===Bucket DUMP switch
(CN-S07)

Boom RAISE switch
{CN-502) -

Bucket CURL switch
(CN-S06)

Left swing switck
(CN-5 10}

Boom LOWER switch
(CN-S04)

Interrgation blogk

Atm OUT j'""'o
am N 1@

Travel sianal I"'"Q Travel siong!

i“"'o Contral walve

r@:l] (Bottom)
i

Usper)

=i

Baom It.'llSEi"""O dl:’JRL Bucket |D4w
Bucket CURL i‘"“@ EETrml RIGHT 3
Swing LEFT i"",—__,@., @, Booo  JRsl
LS 2 | ‘
Boon LD'IER_[""O LEFT|  Sving {u@H
q&m Travek LEFT E:.‘—
N} A fouT
T q__Ib
[ P
| |
| P -;Pa T
i Fd im
i Pt i
| P2 & 2

X10Z2060

20-45



TESTING AND ADJUSTING ADJUSTING WORK EQUIPMENT « SWING PPC VALVE

ADJUSTING WORK EQUIPMENT
« SWING PPC VALVE

O 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 3

engine. Loosen the oil filler ca slowly to release the /

pressure inside the hydraulic tank. Then set the safety Z —

lock lever to the LOCK position. 0O 1

Remove the PPC valve;

. Remove boot (1).
3. Loosen locknut (2), then screw in disc (3) until it con- \

tacts the 4 heads of piston (4). 4
When doing this, do not move the piston.
Screw disc (3) in position, then tighten locknut (2) to

the specified torque. ‘

Locknut: 107.8 + 9.8 Nm (11 + 1 kgm) L O ~AQ

5. Install boot (1). | |

0 With the above adjustment, the clearance between
disc (3) and piston (4) becomes 0.

=

N

~ 0O

X10ZZo81
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TESTING AND ADJUSTING

ADJUSTMENT OF FLOW CONTROL SYSTEM

ADJUSTMENT OF FLOW CON-
TROL SYSTEM

Purpose

The flow control system limits the maximum flow of oil
through the first attachment circuit dependent on the switch
setting selected on the thumbwheel switch in the operator’s
cab. It is possible to adjust the factory settings for oil flow
rate by using the adjustment screw on the flow control unit
itself.

Special Equipment Required

1.

Oil pressure gauge. To be of suitable range for accu-
rate measurement of PPC pressure (0 kg/cm? to 30 kg/
cm?).

Test Gauge Adaptor. To allow fitment of the above
gauge to the excavator hydraulic system. Adaptor to
suit KES # 02 type elbow and hose.

Method

1.

Fit the pressure gauge at a suitable point in the pilot
line between the output of the EPC valve and the con-
trol valve. A suggested position is the port P, on the
main valve.

Start the machine and run it at high idle in HO mode.

Select the desired switch setting on the cab switch
(see section 2.3) then fully depress and hold down the
RH attachment pedal. Take note of the pressure read-
ing and refer to fig (i) to obtain a system flow rate for
this pilot pressure.

If the measured value is acceptable then there is no
need to alter the controller output. Switch the machine
off and remove the test equipment.

If the measured value requires adjustment, then re-

move the rear panel behind the operator’s seat to gain

access to the controller (refer to section 2.3 for loca-

tion of the controller). The adjustment screw is upper-

most on the controller. To adjust the controller output

proceed as shown below:

e Slacken off the lock-nut.

e Turn the adjust screw clockwise to increase PPC
pressure or anticlockwise to reduce PPC pres-
sure.

I
[ oo ey
b

[~
1l T ADJUST SCREW
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TESTING AND ADJUSTING ADJUSTMENT OF FLOW CONTROL SYSTEM

6. Once the controller setting has been changed, fully
depress and hold down the RH attachment pedal.
Take note of the steady pressure reading then adjust
the controller output (as described in 5 above) again if
necessary. It is important that the foot pedal is re-
leased between pressure checks otherwise the
gauge will not give a true reading. Repeat this process
until the measured PPC pressure is within 5% of the
required value. Use fig (i) to establish the PPC pres-
sure required to generate the desired oil flow rate.

Note:  The adjustment screw allows the controller output
to be varied by + 10%. The effect of the adjust-
ment operates on all of the controller switch set-
tings (ie a 5% adjustment alters all o the switch
settings by 5%).

7. After correctly setting the controller output, tighten the
lock-nut on the controller to prevent the setting from
changing during operation of the machine. Replace
the rear panel. Remove the pressure gauge.
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TESTING AND ADJUSTING ADJUSTMENT OF FLOW CONTROL SYSTEM

Graph of PPC Pressure Against
HCU Circuit Oil Flow

400 }
/
]
/

300 f
- .
c /
e
~ 7
— y
, 10 ,
O /
— 4
L.
— A
O /

100

/!
|/
/
I ,/
V.
//
10 5 20 25

PPC Pressure (kg/cm?)

Note:  The above diagram is intended as a guide only. Actual oil flow in the HCU circuit is affected by a
number of variables such as manufacturing tolerances of the main valve and hydraulic oil temperature.
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TESTING AND ADJUSTING TESTING TRAVEL DEVIATION

TESTING TRAVEL DEVIATION

00 When travelling on level ground.

1. Setthe machine in the travel posture.

O For the travel posture, extend the bucket and arm cyl-
inder rods fully, and hold the boom angle at 45°.

2. Travel for 10 m, then measure the deviation when
travelling for the next 20 m.

0 Setto H/O mode and measure with the engine at high
idling.

O Install the hydraulic pressure gauge and measure the
pump discharge pressure at the same time.

Trave! posture

X14ZZoo1
20m 0 Run up for 10 m
Do not stop; continug|
to travel for the
whole distance
'_ H
|
Make a rmark Make 3 mark at the "Make a mark
10 m midway point
. 10 m midway point 0
Lay out a string Y
20 m point
| \
a ‘\
Mark Mark
Measure the amount of
dimension a at this paing ~ Mark
X14ZZo0o2
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TESTING AND ADJUSTING

TESTING LOCATIONS CAUSING
HYDRAULIC DRIFT OF WORK EQUIPMENT

TESTING LOCATIONS CAUSING
HYDRAULIC DRIFT OF WORK
EQUIPMENT

O If there is any hydraulic drift in the work equipment
(cylinders), check as follows to determine if the cause
is in the cylinder packing or in the control valve.

1. Checking for defective cylinder packing.

a. Checking boom and bucket cylinders.

i. Setin the same posture as when measuring
hydraulic drift, and stop the engine.

ii. Operate the boom control lever to RAISE or
the bucket control lever to CURL. If the low-
ering speed increases, the packing is defec-
tive. If there is no change, the boom holding
valve (hoom) or the control valve (bucket) is
defective.

b. Checking arm cylinder.

i.  Operate the arm cylinder to move the arm in
fully, then stop the engine.

ii. Operate the control lever to arm IN. If the
lowering speed increases, the packing is de-
fective. If there is no change, the control
valve is defective.

O If the pressure in the accumulator has dropped, run
the engine for approximately 10 seconds to change
the accumulator again before operating.

Reference: If the cause of the hydraulic drift is in the
packing, and the above operations are car-
ried out, the downward movement becomes
faster for the following reasons.

1. If the work equipment is set to the above posture
(holding pressure applied to the bottom end), the oil at
the bottom end leaks to the head end. However, the
volume at the end is smaller than the volume at the
bottom end by the volume of the rod, so the internal
pressure at the head end increases because of the oll
flowing in from the bottom end.

2. Whenthe internal pressure at the head end increases,
the pressure at the bottom end also rises in proportion
to this. The balance is maintained at a certain pres-
sure (this differs according to the amount of leakage)
by repeating this procedure.

3.  When the pressure is balanced, the downward move-
ment becomes slower. If the lever is then operated
according to the procedure given above, the circuit at
the head end is opened to the drain circuit (the bottom
end is closed by check valve), so the oil at the head
end flows to the drain circuit and the downward move-
ment becomes faster.

Boorm, bucker checking posture

2268 kg

X17FRO2G

Arm checking posture

X1TFROZ?
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TESTING LOCATIONS CAUSING
TESTING AND ADJUSTING HYDRAULIC DRIFT OF WORK EQUIPMENT

n

Checking boom holding valve.
A Set the work equipment at the maximum reach, and
the top of the boom horizontal, then stop the engine.
a. Lock the work equipment control levers and re-
lease the pressure inside the hydraulic tank.
i.  Disconnect pilot hose (1) of the boom hold-
ing valve, and install a blind plug in the hose.
Blind plug: 07376-50315
Leave the boom holding valve end open.
If any oil leaks from the port that is left open, the boom
holding valve is defective.
3. Checking the PPC valve X10Z2Z062

OooOoo

a. If the hydraulic drift differs when the safety lock le-
ver is in the LOCK or FREE position, (engine running),
the PPC valve is defective.
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MEASURE OIL LEAKAGE

MEASURE OIL LEAKAGE

O Oil temperature when measuring: 45 — 55°C

1. Work equipment cylinder

O If the hydraulic drift of the work equipment is outside
the standard value, measure the leakage inside the
cylinder as follows, and judge if the cause of the hy-
draulic drift is in the cylinder or in the control valve.

e If the leakage is within the standard value, the prob-
lem is in the control valve.

e If the leakage is within the standard value, the prob-
lem is in the cylinder.

a. Fully extend the rod of the cylinder to be meas-
ured, then stop the engine.

b. Disconnect piping (1) at the head end, then block
the piping at the chassis end with a blind plug.

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

c. Start the engine and apply the relief pressure to
the bottom end of the cylinder with the engine at
high idling.

d. Continue this condition for 30 seconds, then
measure the oil leakage for one minute.

Postyre for measuring boom cylinder

X17FRO31

Pogture for measuring arm, bucket cylinder

XTIFROJ32

Arm cylinger

Xt7FRO34

Bucket cylinder

Disconnect hose

End of stroke % &

Aulief
prassure

X17FRO29
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TESTING AND ADJUSTING

MEASURE OIL LEAKAGE

2. Swing motor

a.

b.
C.

d.

Disconnect drain hose (1) from the swing motor,
then fit a blind plug at the tank end.

Set the swing lock switch ON.

Start the engine and operate the swing relief with
the engine at high idling.

Continue this condition for 30 seconds, then
measure the oil leakage for one minute.

0 After measuring, swing 180° and measure again.

3. Travel motor

a.

b.

C.

Disconnect drain hose (2) from the travel motor,
then fit a blind plug at the hose end.

Fit block (O under the track shoe grouser, or fit
block 2 between the sprocket and frame to lock
the track.

Start the engine and operate the travel relief with
the engine at high idling.

A When measuring the oil leakage from the travel motor,
mistaken operation of the control lever may lead to a
serious accident, so always use signals and check
when carrying out this operation.

d.

Continue this operation for 30 seconds, then
measure the oil leakage for one minute.

0 When measuring, move the motor slightly (to change
the position between the valve plate and cylinder, and
piston and cylinder), and measure several times.
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TESTING AND ADJUSTING TESTING CLEARANCE OF SWING CIRCLE BEARING

RELEASING REMAINING PRESSURE IN HYDRAULIC CIRCUIT

O If the piping between the hydraulic cylinder and the control valve is disconnected, release the remaining

pressure from the circuit as follows. The travel circuit is an open circuit, so there is no remaining pressure.

It is enough to remove the oil filler cap.

Loosen the oil filler cap slowly to release the pressure inside the tank.

2. Operate the control levers. When the levers are operated 2 — 3 times, the pressure stored in the accumula-
tor is removed.

3. Start the engine, run at low idling for approximately 5 minutes, then stop the engine and operate the control
levers. Repeat the above operation 2 — 3 times to release all the remaining pressure.

TESTING CLEARANCE OF SWING CIRCLE BEARING

1. Method of testing clearance of swing circle bearing
when mounted on machine. —Tewohng )
a. Fix a magnet-type dial gauge to the outer circle
(or inner circle) of the swing circle, and put the tip
of the probe in contact with the inner circle (or
outer circle). Set the dial gauge at the front or
rear.

=

X0ADHO34

b. Extend the work equipment to the maximum
reach, and set the tip of the bucket to the same
height as the bottom of the revolving frame.
When this is done, the upper structure will tilt for-
ward, so the front will go down and the rear will
rise.

c. Setthe dial gauge to the zero point.

{ L1

T

il

d. Set the arm more or less at right angles to the X09DHO35
ground surface, then lower the boom until the
front of the machine comes off the ground. When
this is done, the upper structure will tilt back, so
the front will rise and the rear will go down.

e. Read the value on the dial gauge at this point.
The value on the dial gauge is the clearance of
the swing circle bearing.

A When carrying out the measurement, do not put your £
hand or feet under the undercarriage. %
f.  Return to the condition in Step b., and check that 2
the dial gauge has returned to the zero point. If it ”: o
has not returned to the zero point, repeat Steps b.
Toe.

X0sDHO36
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TESTING AND ADJUSTING

TRACK SHOE TENSION

TESTING AND ADJUSTING
TRACK SHOE TENSION

1. Testing

a. Raise the track frame using the arm and boom,
and measure the clearance between the bottom
of the track frame and the top of the track shoe.

e Clearance: 331+ 20 mm
Measurement position

4th track roller from the sprocket.
Midway between the 5th and 6th track
roller from the sprocket.

2. Adjusting

0 If the track shoe tension is not within the standard
value, adjust as follows.

a. When the tension is too high
i. Loosen plug (1) gradually, and release the
grease.

A There is a danger that the plug may fly out under the
high internal pressure of the grease, so never loosen
the plug (1) more than one turn.

O If the grease does not come out easily, move the ma-
chine backwards or forwards slowly.

b. If track is too loose.
i.  Pump in grease through grease fitting (2).

0 If the grease cannot be pumped in easily, move the
machine backwards and forwards slowly.
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TESTING AND ADJUSTING BLEEDING AIR

BLEEDING AIR
Order for operation and procedure for bleeding air
Air bleeding item Air bleeding procedure
1 2 3 4 5 6
Bleeding Start Bleeding | Bleeding | Bleeding Start
air from engine air from | air from | air from opera-
pump cylinder swing travel tions
Nature of work motor motor
Replace hydraulic olil O O O O O O
Clean strainer Note 1 Note 1
Replace return filter element O o 0]
Replace, repair pump O
Remove suction piping O O O
Replace, repair control valve O o 0]
Replace cylinder
Remove cylinder piping O O O
Replace swing motor
Remove swing motor piping O O o
Replace travel motor, swivel
Remove travel motor, swivel piping O 0]

Note 1: Bleed the air from the swing and travel motors
only when the oil inside the motor case has been
drained.

1. Bleeding air from the pump
a. Loosen air bleed plug (1), and check that oll
oozes out from the plug.
b. When oil oozes out, tighten plug (1).

Plug: 17.15 + 2.45 Nm (1.75 + 0.25 kgm)

O If no oil oozes out from the air bleed plug:
c. Leave plug (1) loosened and remove hose (2)

and elbow (3). e R EBP00800
d. Pour in oil through the elbow mount hole until oil  (7)- @ Rear and front pump discharge
oozes out from plug (). pressure rest points
e. Fit elbow (3) and install hose (2). ® Pump bleed point
f.  Tighten air bleed plug (1). @ Servo piston input pressure test point
Plug: 17.15 + 2.45 Nm (1.75 £ 0.25 kgm) of rear pump

00 Precautions when starting the engine. After complet-
ing the above procedure and starting the engine, run
the engine at low idling for 10 minutes.

0 Ifthe coolant temperature is low and automatic warm-
ing-up is carried out, cancel it by using the fuel control
dial after starting the engine.

K1DZZOET
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TESTING AND ADJUSTING BLEEDING AIR

2. Bleeding air from hydraulic cylinders
a. Start the engine and run at idling for approxi-

mately 5 minutes.

b. Runthe engine at low idling, then raise and lower
the boom 4-5 times in succession.

0 Operate the piston rod to approximately 100 mm be-
fore the end of its stroke. Do not relieve the circuit un-
der any circumstances.

c. Run the engine at full throttle and repeat Step b.
After that, run the engine at low idling and operate
the piston rod to the end of its stroke to relieve the
circuit.

d. Repeat Steps b. and c. to bleed the air from the
arm and bucket cylinders.

O When the cylinder had been replaced, bleed the air
before connecting the piston rod. Be particularly care-
ful not to operate the cylinder to the end of its stroke
when the piston rod had been connected to the
LOWER end of the boom cylinder.

3. Bleeding air from swing motor
a. Runthe engine at low idling, loosen air bleed plug
(1), and check that oil oozes out.
O If no oil oozes out from the air bleed plug:
b. Stop the engine and pour oil into the motor case
through plug (1).
c. Tighten air bleed plug (1).

Plug: 166.6 + 19.6 Nm (17 + 2 kgm)

4. Bleeding air from travel motor

Run the engine at low idling, loosen air bleed plug (2),
and when oil flows out, tighten the plug again.

X102Z068

20-58



TROUBLESHOOTING =

SEQUENCE OF EVENTS IN TROUBLESHOOTING

SEQUENCE OF EVENTS IN TROUBLESHOOTING

Office, shop

Jobsite

@ TEWOD181

==t EWo0180
étep 1

[Examination, confirmation of symptoms|

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

TEWDD182

-

Step 2
[Determining probable location of cause |

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

TEWDD184

@tep 3

[Preparation of troubleshooting tools]

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

e T -adapter
e Hydraulic pressure gauge kit. etc.

2) Look in the parts book and prepare the

necessary replacement parts.

Egg

TEWOD1BE

Step 8

Repaw a1 workshop

Machine
velume

Shop manual

TEW0O0188

Step

Hurray |

TEW(Q0185

Ring ! Ring !

TEW00183

@tep 7

*  Pinpoint locations 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
flowchart that matches the symptoms,
and carry out troubleshooting.

-

TEWL1§T

-

Step 6

Re-enacting failure

«  Drive and operate the machine to con-
firm the condition and judge if there is
really a failure.

/‘Step 4

TEWQ0189

ﬁtep 5

Ask operator questions to confirm details
of failure

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

«  Did the failure occur suddenly?

e Had any repairs been carried out before
the failure?

D @

<=

TEWD0130
/
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POINTS TO REMEMBER WHEN CARRYING
OUT MAINTENANCE

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

Points to remember when handling electric equipment

1. Handling wiring harnesses and connectors.

Wiring harnesses consist of wiring connecting one
component to another component, connectors used
for connecting and disconnecting one wire from an-
other wire, and protectors or tubes used for protecting
the wiring.

Compared with other electrical components fitted in
boxes or cases, wiring harnesses are more likely to be
affected by the direct effects of rain, water, heat or vi-
bration. Furthermore, during inspection and repair op-
erations, they are frequently removed and installed
again, so they are likely to suffer deformation or dam-
age. For this reason, it is necessary to be extremely
careful when handling wiring harnesses.

X0BDDOSE

a. Main failures occurring in wiring harness.

i. Defective contact of connectors (defective
contact between male and female). Prob-
lems with defective contact are likely to occur
because the male connector is not properly Improper insertion
inserted into the female connector, or be-
cause one or both of the connectors is de-
formed or the position is not correctly
aligned, or because there is corrosion or oxi-
dization of the contact surfaces.

X08DDOS9
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POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

Defective crimping or soldering of connec-
tors. The pins of the male and female con-
nectors are in contact at the crimped terminal
or soldered portion, but if there is excessive
force brought to bear on the wiring, the plat-
ing at the joint will peel and cause improper
connection or breakage.

Disconnections in wiring. If the wiring is held
and the connectors are pulled apart, or com-
ponents are lifted with a crane with the wiring
still connected, or a heavy object hits the wir-
ing, the crimping of the connector may sepa-
rate, 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 (drop-proof structure), but if
high-pressure water is sprayed directly on
the connector, water may enter the connec-
tor, depending on the direction of the water
jet. Since the connector is designed to pre-
vent water from entering, but at the same
time, if water does enter, if it difficult 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.

X0BDDO&D

AD2DDOST

X08DDDE2
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POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

v.  Oil or dirt stuck to connector. If oil or grease
is stuck to the connector and an oil film is
formed on the mating surface between the
male and female pins, the oil will not let the
electricity pass, so there will be defective
contact. If there is oil or grease stuck to the
connector, wipe it off with a dry cloth or blow
dry with compressed air and spray it with a
contact restorer.

When wiping the mating portion of the connector, be
careful not to use excessive force or deform the pins.
If there is oil or water in the compressed air, the con-
tacts will become even dirtier, so remove the oil and
water from the compressed air completely before
cleaning with compressed air.

Removing, installing, and drying connectors and wir-
ing harnesses.

a. Disconnecting connectors

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

Never pull with one hand.
b. When removing from clips

i.  When removing a connector from a clip, pull
the connector in a parallel direction to the
clip.

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

20-62
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TROUBLESHOOTING POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

c. Action to take after removing connectors

i.  After removing any connector, cover it with a
vinyl bag to prevent any dust, dirt, oil or water
from getting in the connector portion.

O If the machine is left disassembled for a long time, it is
particularly easy for improper contact to occur, so al-
ways cover the connector.

d. Connecting connectors

i.  Check the connector visually

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

iii. Check that there are no deformation, defec- X08DDN6S
tive contact, corrosion, or damage to the con-
nector pins.

iv. Check thatthere is no damage or breakage to
the outside of the connector.

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

O If there is any damage or breakage, replace the con-
nector.

v. Fix the connector securely

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

vii. For connectors with lock stopper, push in the TEWD00139
connector until the stopper clicks into posi-
tion.

viii. Correct any protrusion of the boot and any
misalignment of the wiring harness.

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

0 Ifthe connector cannot be corrected easily, remove the
clamp and adjust the position.

X. Ifthe connector clamp has been removed, be
sure to return it to its original position. Check
also that there are not loose clamps.

- Clicks into paosition

TEWO0200

TEWOME7
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e. Drying wiring harness. If there is any oil or dirt on the
wiring harness, wipe it off with a dry cloth. Avoid wash-
ing 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 di-
rectly on the connector, do as follows.

i. Disconnect the connector and wipe off the
water with a dry cloth.

O Ifthe connector is blown dry with compressed air, there
is the risk that oil in the air may cause defective con-
tact, so remove all oil and water from the compressed '

air before blowing with air. TEWO01965
ii.  Dry the inside of the connector with a dryer. If
water gets inside the connector, use a dryer @
to dry the connector. ?
O Hot air from the dryer can be used, but regulate the ///'

time that the hot air is used in order not to make the
connector or related parts too hot, as this will cause »
deformation or damage to the connector.

TEWG0202

iii. Carry out a continuity test on the connector.
After drying, leave the wiring harness discon-
nected and carryout a continuity test to check
for any short circuits between spins caused
by water.
O After completely drying the connector, blow it with con-
tact restorer and reassemble.

T-adapter

TEW00203
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POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

3.

Handling control box

a.

The control box contains a microcomputer and
electronic control circuits. These control all of the
electronic circuits on the machine, so be ex-
tremely careful when handling the control box.
Do not open the cover of the control box unless
necessary.

Do not place objects on top of the control box.
Cover the control connectors with tape or a vinyl
bag. Never touch the connector contacts with your
hand.

During rainy weather, do not leave the control box
in a place where it is exposed 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.

TEW00204

TEWI0205

TEWO00206

Points to remember when troubleshooting electric circuits

owobd e

e

Always turn the power OFF before disconnecting or connecting connectors.

Before carrying out troubleshooting, check that all the related connectors are properly inserted.
Disconnect and connect the related connectors several times to check.

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

If the power is turned ON with the connectors still disconnected, unnecessary abnormality displays will be
generated.
When carrying out troubleshooting of circuits (measuring the voltage, resistance, continuity, or current),
move the related wiring and connectors several times and check that there is no change in the reading of
the tester.
If there is any change, there is probably defective contact in that circuit.
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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 (for-
eign material) in the hydraulic circuit. When adding hydrau-
lic oil, or when disassembling or assembling hydraulic
equipment, 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 in places where there is a lot of
dust.

2. Disassembly and maintenance work in the field. If dis-
assembly or maintenance work is carried out on hy-
draulic equipment in the field, there is danger of dust
entering the equipment. It is also difficult to confirm the
performance after repairs, so it is desirable to use a
unit exchange. Disassembly and maintenance of hy-
draulic equipment should be carried out in a specially
prepared dustproof workshop, and the performance

TEW00207

should be confirmed with special test equipment.

3. Sealing openings. After any piping or equipment is re-
moved, the openings should be sealed with camps,
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 a danger of dirt entering or of the sur-
rounding area being made dirty by leaking oil. 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.

TEWQO0208

4. Do not let any dirt or dust get in during refilling opera-
tions. Always keep the oil filler and the area around it
clean, and always use clean pumps and oil containers.
If an oil cleaning device is used, it is possible to filter
out the dirt that has collected during storage.

TEWDO209
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5. Change hydraulic oil when the temperature is high.
When hydraulic oil or other oil is warm, it flows easily.
In addition, the sludge can also be drained out easily
from the circuit together with the oil, so it is best to
change the oil when it is still warm. When changing the
oil, as much as possible of the old hydraulic oil must be
drained out. (Drain the oil from the hydraulic tank; also
drain the oil from the filter and from the drain plug in the
circuit.) If any old oil is left, the contaminants and
sludge in it will mix with the new oil and will shorten the
life of the hydraulic olil.

6. Flushing operations. After disassembling and assem-
bling 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: primary flushing is carried out with flushing
oil and secondary flushing is carried out with the speci-
fied hydraulic oil.

TEWO00210

7. Cleaning operations. After repairing the hydraulic
equipment (pump, control valve, etc.) or when running
the machine, carry out oil cleaning to remove the
sludge or contaminants in the hydraulic oil circuit. The
oil cleaning equipment is used to remove the ultrafine
(about 3p) particles that the filter built into the hydraulic
equipment cannot remove, so it is an extremely effec-
tive device.

TEWO0211
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CHECKS BEFORE TROUBLESHOOTING

CHECKS BEFORE TROUBLESHOOTING

ltem Judgement Action
value
1. Check fuel level, type of fuel - Add fuel
2. Check for impurities in fuel - Clean, drain
E 3. Check hydraulic oil level - Add oil
o
8 |4. Check hydraulic strainer - Clean, drain
'g 5. Check swing machinery oil level - Add oil
c
'§ 6. Check engine oil level (oil pan oil level, type of oil - Add oil
é 7. Check coolant level - Add water
-
8. Check dust indicator for clogging - Clean or replace
9. Check hydraulic filter - Replace
_ 1. Check for looseness, corrosion of battery terminal, wiring - Tighten or replace
I
Q g 2. Check for looseness, corrosion of alternator terminal, .
=5 o - Tighten or replace
o .2 wiring
S . .
W g |3. Check for looseness, corrosion of starting motor i Tiahten or replace
terminal,wiring 9 P
S8 % 1. Check for abnormal noise, smell - Repair
=R
_‘g e S_ 2. Check for oil leakage - Repair
S O >
I 2 3 |3. Carry out air bleeding - Bleed air
1. Check battery voltage (engine stopped) 20-30V Replace
. |2. Check battery electrolyte level - Add or Replace
c
qg) 3. Check for discolored, burnt, exposed wiring - Replace
2
% 4. Check for missing wiring clamps, hanging wiring - Repair
w |5. Check for water leaking on wiring (be particularly careful i Disconnect connector
§ attention to water leaking on connectors or terminals) and dry
[&]
% 6. Check for blown, corroded fuses - Replace
g
£ |7. Check alternator voltage (engine running at 1/2 throttle or | 27.5-29.5 Replace
Q above) v p
I
8. Check operating sound of battery (when switch is turned _ Replace
ON/OFF) P
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CONNECTOR TYPES AND MOUNTING LOCATIONS

00 The Address collumn in the table below shows the address in the connector arrangement drawing.
(3-dimensional drawing)

Con- No. Con- No.
nector | Type of Mounting location Add- nector | Type of Mounting location Add-
No. pins ress No. pins ress
A01 KES1 2 Window washer circuit R-8 G26 X 2 Accessory connector J-5
A03 KES1 2 Active mode solenoid circuit Q-6 G27 X 2 Accessory connector J-5
AO4 KES1 2 | Pump merge/divider solenoid circuit | R-6 G28 X 2 Accessory connector J-5
AO5 KES1 2 | Swing holding brake solenoid circuit | R-7 G29 X 2 Accessory connector J-5
A06 KES1 2 2-stage relief solenoid circuit R-6 G30 X 2 Accessory connector J-5
A07 KES1 2 |Travel speed selector solenoid circuit| R-7 G31 X 2 Accessory connector J-5
A09 KES1 2 Lower wiper circuit D-1 HO7 S 12 Cab under harness Q-9
All KES1 2 Alarm buzzer circuit R-8 HO8 M 6 Base harness Q-9
A13 KES1 2 Battery relay drive circuit R-7 H12 | S (white) | 16 Base wiring harness R-9
Al4 KES1 2 Battery relay drive circuit R-8 H13 S (blue) | 16 Base wiring harness R-9
Al7 KES1 2 Heater relay circuit R-7 H14 M 6 Base wiring harness R-9
A26 KES1 2 Swing holding brake solenoid R-7 H15 L 2 Base wiring harness R-9
BR Terminal | 1 Battery relay terminal BR - K03 X 3 |Overload caution pressure sensor| F-4
co1 MIC 13 | Engine throttle « pump controller | Q-6 MO02 X 2 Starting motor relay C-3
C02 MIC 21 | Engine throttle « pump controller | Q-6 MO8 M 2 Right front light E-6
C03 040 20 | Engine throttle « pump controller P-6 M09 M 2 Working lamp (boom) F-8
C05 S 10 Pump prolix circuit switch N-5 M10 M 1 Working lamp (boom) F-5
Co6 M 2 Pump prolix resistor P-5 M11 L 2 Fusible link F-5
co7 X 3 Rear pump pressure sensor J-9 M13 KESO 8 Speaker G-3
C08 X 3 Front pump pressure sensor J-9 M14 L 2 Fusible link F-5
C09 S 8 Model selection connector Q-6 M16 - 1 Horn (high tone) G-4
c10 X 2 LS-EPC solenoid valve G-9 M17 - 1 Horn(lowtone) G-4
C13 X 2 Pump EPC solenoid valve H-9 M18 M 4 Wiper, washer switch N-8
C16 MIC 17 Engine throttle, pump controller R-9 M20 Terminal 2 Cigarette lighter N-8
C17 040 16 Engine throttle, pump controller I-5 M21 PA 2 Radio P-5
EO4 X 3 Governor potentiometer -9 M22 M 2 Horn switch -4
EO05 X 4 Governor motor -9 M23 M 2 | L. H. knob switch intermediate connector | G-1
E06 M 3 Fuel control dial N-8 M23 M 2 L.H. knob switch G-1
EQ7 X 2 Engine speed sensor L-2 M26 M 6 Air conditioner I-4
E08 X 1 Engine L-3 M28 KESO 2 Window washer motor J-5
E10 |Packard | 3 Fuel shut-off solenoid J-1 M34 X 1 |Electromagnetic clutch for AIC compressor | 1-1
E11 Terminal | 1 |Electrical intake air heater relay | A-2 M38 M 2 Lamp switch (option) 0-9
E13 Terminal | 1 Starting motor terminal C - M40 M 2 Cab roof lamp (R.H.) D-3
E1l4 Terminal | 1 |Electrical intake air heater relay | - M41 M 2 Cab roof lamp (L.H.) D-3
E15 Terminal | 1 Electrical intake air heater - M42 M 2 Cab roof lamp (Rear) F-4
M43 X 2 Cab roof lamp D-2
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Con- No. Con- No.

nector Type of Mounting location Add- nector Type of Mounting location Add-
No. pins ress No. pins ress
M45 M 3 Network bus N-5 S03 X 2 Arm OUT pressure switch Q-2
M46 M 3 | Troubleshooting of wiper motor controller | P-6 S04 X 2 |Boom LOWER pressure switch | Q-3
M49 1 Refuelling pump H-9 S05 X 2 Arm IN pressure switch Q-3
M50 - 1 Rear work lamp 1-9 S06 X 2 | Bucket CURL pressure switch | Q-3
M51 M 2 Left deck lamp E-1 S07 X 2 | Bucket DUMP pressure switch | Q-3
M52 X 2 Overload caution switch G-4 S08 X 2 Right swing pressure switch Q-3
M53 - 2 Heated seat (option) H-4 S09 X 2 | Service pressure switch (option) | Q-3
M55 - 2 Air suspension seat (option) H-4 S10 X 2 Leftswing Q-3
M56 M 2 Heated seat switch P-9 S11 Packard 3 Engine oil pressure switch -
M70 L-pinconnector | 1 Intermediate connector M-6 SC Terminal 1 Starting motor terrninal C -
M71 Lpinconnector | 1 | Intermediate connector (room lamp) | O-5 TO02 Terminal 1 Revolving frame ground -
PO1 040 20 Monitor M-7 TO4 Terminal 1 Revolving frame ground -
P02 040 16 Monitor M-6 TO5 Terminal 1 Floor ground -
P03 M 2 Buzzer cancel switch 0-9 T13 Terminal 1 Starter motor -
P04 M 2 Alarm buzzer M-8 T15 Terminal 1 Resistor for Delco altemator -
P05 X 1 Engine oil level sensor J-1 T16 Terminal 1 Resistor for Delco alternator -
P06 X 1 Fuel level sensor F-5 T17 Terminal 1 Starter motor -
P07 Packard 2 | Engine coolant temperature sensor | M-2 V02 2 Active mode solenoid valve M-1
P08 X 2 | Radiator coolant level sensor | K-9 V03 X 2 | Pump merge/divider solenoid valve | N-1
P09 X 1 Hydraulic oil level sensor G-9 Vo4 X 2 | Swing holding brake solenoid valve | N-1
P11 L-pinconnector | 1 Air cleaner clogging sensor K-9 V05 X 2 2-stage relief solenoid valve M-1
P12 L-pinconnector | 1 Air cleaner clogging sensor K-9 V06 X 2 | Travel speed selector solenoid valve | N-1
P-16 KESO 2 12V Supply P-9 wWo4 M 6 Wiper motor M-5
R0O4 Shinagwa | 6 Light relay 0-5 Wo08 070 18 Wiper motor controller P-5
R0O5 Shinagwa | 6 Light relay (option) 0-5 W15 KESO 4 Lower wiper D-1
RB Terminal 1 Battery relay terminal B - W16 M 2 Lower wiper switch 0-9
RE Terminal 1 Battery relay terminal E - X01 MIC 21 Panel wiring harness P-9
RM Terminal 1 Battery relay terminal M - X05 M 4 Swing lock switch N-8
S01 X 2 Travel pressure switch Q-2 X07 MIC 17 Panel wiring harness P-9
S02 X 2 | Boom RAISE pressure switch | Q-2







STRUCTURE AND FUNCTION

TROUBLESHOOTING

o el Lned o] L
8 @ e gg IER8yg
T I I © I < < << g
o
<
i
-
H =
™~
2 — O
[v'e) ‘Qf-/ﬂl
=] ‘
u =t
Lag 9
Q
x
-
=)
x
©
o

©0o
o

E

PO4

M4b

P01
P02

Co5

20-73



TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

0 The terms male and female refer to the pins, while the terms male housing and female housing refer to the
mating portion of the housing.

No.
of

pins Male (female housing)

X type connector

Female (male housing)
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I— — = gt
S IS S R R ] (o
] [ L j = = L= a1
— S PV ~=
\, 2
3 S
- —— ==, f = i I
T ( TP (7 |ﬂ||lllj oo
° j hT T\l It i [ ['\EQ %“‘] | j_[ ﬁ;f
RE e T e
_ L ; \2
1 3 3\ 1
o T =) . =
O e ol
S| e
2 \4 4 2

20-74



TROUBLESHOOTING

CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. S type connector
of
pins Male (female housing) Female (male housing)
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CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. S type connector
of
pins Male (female housing) Female (male housing)
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10
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CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. MIC type connector
of
pins Male (female housing) Female (male housing)
1 3 3 1
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No. AMPO040 type connector
of

pins Male (female housing) Female (male housing)

BLPOOOSE

6
| E— . .
= S -
=] =1 |
— ] -
12 | ———] ) B:H 1 ‘
- [ R(esala=g], i
L ) - - I%"‘—b_]
1 B POOGSE
—]
b=
— ]
16 | —=
—

w

TEWO0232

20 10
n— Eé .
e S— o i
e —

I

OOO0 ALAANT

cCoddoogoo

: &

oooooooooD g
SO000 OGS

I,

1 1

TEW00234

20-78



TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. AMPOQ70 type connector
of
pins Male (female housing) Female (male housing)
2\
8 :
e \ =
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a | e ey
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No. L type connector
of
pins Male (female housing) Female (male housing)
1
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]
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CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. Automobile connector
of
pins Male (female housing) Female (male housing)
9 2
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CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. Relay connector
of
pins Male (female housing) Female (male housing)
2 5
5
T
I
1 3 6
BLPOOO72 BLPOQOD?4
6 4 3
I et—
6 :_—'L‘r
5 2 1
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EXPLANATION OF CONTROL MECHANISM FOR ELECTRICAL SYSTEM

EXPLANATION OF CONTROL MECHANISM FOR ELECTRICAL

SYSTEM

The control mechanism for the electrical system consists of the monitor panel, and the engine throttle « pump
controller. The monitor panel and the engine throttle « pump controller all input the signals that are necessary,
and together with the signals selected by the monitor panel, the engine throttle « pump controller outputs or
inputs the necessary signals and controls the pump absorption torque and engine output.

Network

[

Swins lock aiwnal

Ensine oil lerel
ARnsor sienat

Engine oil eressure
sensor sienal

Air cleaner cloowed
senaar sienal

Air cleanar

cloesed sensor

(==

Conlani level sionag!

[
o —— ]

|_ﬁ:—'jt:nnlmt temoerature sional

[ T—]Fusl level sensor sisnal
——_ Workine oil levet

[_Vyﬁ sansor sianal
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TROUBLESHOOTING DISPLAY METHOD AND SPECIAL FUNCTIONS OF MONITOR PANEL

DISPLAY METHOD AND SPECIAL FUNCTIONS
OF MONITOR PANEL

Display on machine monitor

When the starting switch is turned on, all the monitor and gauge lamps light up for approximately 3 sec-
onds, and the buzzer sounds for approximately 1 second. During this time, the monitor itself carries out self
diagnosis, and after it has finished, it returns to the normal display.

Recording of abnormality codes and user code display function

1.

Bigpiave repeatedly when

1} CALL i3 displayed JL

a.

C.

All the abnormality data for the engine throttle controller, pump controller, and valve controller are
received by the monitor panel. When the monitor panel receives the data, it records the abnormality
data, and at the same time, depending on the nature of the abnormality, it displays the user code on the
time display panel or CALL on the service meter display to advise the operator of the action to take.
However, in cases of abnormalities which or not urgent and do not require the user code or CALL to be
displayed, only the content of the abnormality is recorded, and no display is given.

Types of user code and system.

EO02 (PC-EPC system)

EO3 (swing holding brake system)

EO5 (governor motor system)

Displaying user code. If it becomes necessary to display the user code, the time displayed panel is
automatically switched to advise the operator to take the necessary action.

Actual display (Example: Disconnection in the swing holding brake solenoid system)

j” on
g&HE Eééé@gh ]
Ny Sy ) NI N - :
D EEEE Reseeas, |
o g aH 8 Fass8as, -

X08DD258
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d. Display of trouble data

The monitor panel records both service codes which are included in the user code and service codes which
are not included. This data can be displayed on the time display as follows.

0 For details of the service codes that are not included in the user code, see ACTION TAKEN BY CONTROL-
LER WHEN ABNORMALITY OCCURS AND PROBLEMS ON MACHINE or the JUDGEMENT TABLE.

) ) '
Time display ____T-‘_' _

Working
mode
switch

Travel speed |2
switch =i

Manitar panel front

4
g

Maonitor pane!| rear

TAFIO1TE

i)  Method of displaying trouble data

Operation

Display

1. To set to the trouble data display mode,
keep the TIME switch + L.H. travel
speed switch pressed for 2.5 seconds.
Note: It is possible to call it up at the fol-
lowing tiems.

1) Inthe normal mode.

2) Inthe user code display mode.

3) In the machine data monitoring
mode.

4) In the time adjustment mode.

2. To go to the next service code display,
press the time switch + R.H. working
mode switch.

3. To go back to the previous service code
display, press time switch + L.H. work-
ing mode switch.

1. Onthetime display and service meter display, the service

code and number of hours (service meter hours) that
have elapsed since the occurrence of the abnormality are
displayed.

Example of display: When E212 has occurred 12 hours
before (service meter).

1) Display of service code and elapsed time

OFF OFF
HE g@ 15 55595&
P
—— e — "
QOFF  OFF Service code OFF OFF Elapbed ON
time data

BKFOO07S

2) If any abnormality exists at this time, the E mark is

displayed.
OFF OFF
& apagz
HNEE h
W_J ;v—)
OFF l Servlce code OFF OFF Elapsed ON
time data
. == If there is an abnormality, or the contraller is carrying out

self diagnosis, the output is shut off, and E is displayed.
BKPUOGRO
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Operation Display

4. To finish with the trouble data display 3) If there is no abnormality code in memory
mode, keep the TIME switch + L.H.
travel speed switch pressed for 2.5 sec-

onds. OFF OFF
5. To erase the memory, keep the time

switch pressed, turn the starting switch 7] f J
from OFF to ON, and keep the time @ SE&@E @ 5@@85@}1
switch pressed for 5 seconds. L =

L‘\'—J > A \...V_} e " —_— v
OFF = 15 displayed QFF = ig displayed OFF

BEKPOGUET

3. Machine data monitoring function
The input signals from the sensors and the output signals to drive the solenoid are displayed on the time
display and service meter display.

T Y
Warking e -I'
mode _ 1o v o B %
switch At

Knoh button .+
fungtion
switch .

Monitor panel front Monitor panel rear

TAPGCITG

a. Method of displaying monitoring code

Operation Display
1. To set to the machine data monitoring 1. On the time display and service meter display, the moni-
mode, do as follows. toring code and data are displayed.
Keep the time switch + knob button func- | ¢«  Example of display
tion switch pressed for 2.5 seconds. 1) When engine speed is monitored (monitoring code
Note:This is possible at the following 10)
times.
1) During the normal mode OFF OFF

2) During the user code display mode

' f
3) During the ti djustment mod o
4) DE:::S tﬁelmtfoitflf rgzra rndois;)alay @ g gog g @ EEEEEE h

mode [N N 2 N L S b v S R
OFF OFF Monitaring OFF OFF Monitoring OFF OFF
code code data

{example of 1950 rpm}
BKPOO0B3
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Operation Display
2. To go to the next monitoring code dis- 2) When displaying bit pattern
play, press the time switch + R.H. work- e For monitoring codes 08, 20 - 24, 36, 37, 47 - 49, 4A,
ing mode switch. display the bit pattern.
3. To go back to the previous monitoring e Example of monitoring code 20
code display, press the time switch + OFF -Dlsplays OFF
L.H. working mode switch. ]
4. To finish with the machine data monitor-
ing code mode, keep the time switch + @ DU" l SEEES@ h
knob button function switch pressed for
2.5 seconds. OfF O Diphys | OFF  Displays bi OFF OFF
monitoring pattern
code BKP0O0B4
e The code No. is displayed in the monitoring code por-
tion, and the display lights up to display bit patterns
1) - (6).
b. Table of machine data monitoring codes
O For details of the B in the Unit column, see the bit pattern chart in the next section.
No. Item Unit Name of component
01 |Monitor model code - Monitor panel
02 |Engine throttle « pump controller model code - Engine throttle « pump controller
03 |Engine throttle « pump controller model code - Engine throttle « pump controller
08 |S-Net component condition display B Engine throttle « pump controller
10 |Engine speed 10 rpm Engine throttle « pump controller
11 |Pump discharge pressure (F) input MPa(kg/cm?) | Engine throttle « pump controller
12 [Pump discharge pressure (R) input MPa(kg/cm?) | Engine throttle « pump controller
13 |PC-EPC current output 10 mA Engine throttle « pump controller
14 |Spare 10 mA Engine throttle « pump controller
15 |LS-EPC current output 10 mA Engine throttle « pump controller
16 |No. 2 throttle command 10 mA Engine throttle « pump controller
20 Englne throttle « pump controller PPC oil pressure switch input B Engine throttle » pump controller
signal (1)
21 Englne throttle « pump controller PPC oil pressure switch input B Engine throttle « pump controller
signal (2)
29 E_ngme throttle « pump controller PPC oil pressure switch input B Engine throttle » pump controller
signal (3)
23 |Engine throttle « pump controller solenoid actuation B Engine throttle « pump controller
24 Input condition of sensor for engine throttle « pump controller B Engine throttle + pump controller
monitoring warning
30 |Fuel control dial input value 10 mVv Engine throttle « pump controller
31 | Governor motor feedback potentiometer input value 10 mv Engine throttle » pump controller
32 | VBB voltage (battery voltage) 100 mV Engine throttle « pump controller
33 | Governor motor A phase current 10 mVv Engine throttle « pump controller
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No. Item Unit Name of component
34 | Governor motor B phase current 10 mv Engine throttle « pump controller
35 |Battery relay output voltage 100 mV Engine throttle « pump controller
36 |Engine throttle « pump controller input condition B Engine throttle « pump controller
37 |Engine throttle « pump controller output condition B Engine throttle « pump controller
40 |Engine speed 10 rpm Engine throttle « pump controller
41 | Coolant temperature sensor voltage 10 mv Engine throttle » pump controller
42 |Fuel sensor input voltage 10 mVv Engine throttle » pump controller
43 |Battery charge input voltage 100 mV Engine throttle « pump controller
47 | Monitor panel output 1 B Monitor panel

48 |Monitor panel input 1 B Monitor panel

49 [Monitor panel input 2 B Monitor panel

4A | Monitor panel input 3 B Monitor panel

4C |Monitor panel input4 B Monitor panel

c. Bit pattern chart
As shown in the diagram below, the time display has bit numbers which light up to show that the signal is
being transmitted. (For details, see METHOD OF DISPLAYING MONITORING CODE.)

0 Iy Aui= i
cal P £ P 4 =S - P 4 U D h
D U D o] U D (] F o L A AR TN o T
— ) == = ® ® O
H_j s o AN ~ J W—/ WJ N
OFF OFF Code portion OFF OFF  OFF
BEFOOOES
Code Content Bit Details (condition when lighted up)
1) Engine throttle « pump controller connected (ID=2)
(2) Engine throttle « pump controller connected (ID=3)
. 3)
08 Connection of S-NET components
4)
(5)
(6)
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Code Content Bit Details (condition when lighted up)

(1) | Swing switch ON
(2) | Travel switch ON

5o |Input condition of engine throttle « pump (3) |Boom LOWER switch ON
controller PPC switches (4) |Boom RAISEswitch ON
(5) |Arm IN switch ON
(6) |Arm OUT switch ON
(1) |Bucket CURL switch ON
(2) |Bucket DUMP switch ON
51 |Imput condition of engine throttle « pump (3) |Swing lock switch ON
controller PPC switches and other switches (4) |Service switch On

(5) |Model selection 5
(6) | Swing prolix switch ON

(1) |Model selection 1 GND connected

(2) |Model selection 2 GND connected
Input condition of engine throttle « pump 3)
22 |controller mode selection and other switches.
Drive condition of governor

Model selection 3 GND connected

(4) |Model selection 4 GND connected

(5) |Kerosene mode input GND connected
(6) |Knob switch ON

@)

@)

Engine throttle « pump controller ON/OFF Q)
solenoid valves

(Solenoid ON) Active mode OFF (STD
mode)

23 Swing holding brake solenoid ON
(4) |Pump merge/divider solenoid ON
(5) |2-stage relief solenoid ON

(6) | Travel speed selector solenoid ON

Above engine oil pressure sensor normal
(above set pressure)

)
)

Input condition 1 of sensor for engine throttle » ©)
pump controller monitor warning

24 Radiator coolant level sensor abnormal
(4) |Engine oil level sensor abnormal
(5) |Hydraulic oil level sensor abnormal

(6) |Air cleaner clogging sensor abnormal

@)
)

Input condition of engine throttle « pump ©)
controller (4)

(5) | Starting switch ON
(6)

36
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Code

Content

Bit

Details (condition when lighted up)

37

Output condition of engine throttle »
pump controller

)
)
®)
(4)
(6)
(6)

Battery relay: Actuated

47

Monitor panel output condition 1

@)
@)
®)
(4)
(®)
(6)

Alarm buzzer: when machine is operated
Wiper motor drive (R ): When actuated
Wiper motor drive (L): When actuated
Window washer driver: When actuated

48

Monitor panel input condition 1

1)
)
®3)
(4)
®)
(6)

Wiper (ON): OFF
Wiper (INT): OFF
Wiper (washer): OFF

49

Monitor panel input condition 2

1)
)
®)
(4)
(6)

(6)

KEY ON SW: OFF

Terminal BR: Voltage Hi

LIGHT SW: OFF

Preheating switch: OFF
START C: Sometimes turns ON

Monitor panel LED
lighting output: OFF

4A

Monitor panel input condition 3

1)
)
®)
(4)
(®)
(6)

Time switch: OFF

PPC oil pressure
Selector switch: OFF

Swing lock switch: OFF
Buzzer cancel switch: OFF
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Code Content Bit Details (condition when lighted up)
)
@ Wiper motor normal rotation relay output:

4C | Monitor panel input condition 4

When specified voltage is abnormal

Wiper motor reverse rotation relay output:
When specified voltage is abnormal

Window washer motor driver output:
When specified voltage is abnormal

®3)

(4)

(®)
(6)

Governor motor adjustment mode

This is used when adjusting the linkage between het governor motor and the injection pump. (For details of
the procedure, see TESTING AND ADJUSTING.)

Operation Display
To set to the governor motor adjust- 1. OFF OFF
ment mode, press the time switch + R.
H. travel speed switch + R.H. working
.555% lggggggh
OFF Dlsplays g-5ET" OFF OFF OFF
BKPOCOSS
To return to the time display mode use 2. Buzzer sounds once a second
the same procedure as above.
Time adjustment mode
To adjust the time, do as follows.
Operation Display
To set to the time adjustment mode, 1. The time mark portion flashes
keep the time switch
depressed for 2.5 seconds. OFF OFF
Use the L.H. working mode switch to
advance the hour. .g&gg .EEEEEEh

Use the R.H. working mode switch to
advance the minute.

To return to the time display mode use
the same procedure as in Step 1.

Flashes Hour Mlnute
{24-haur clock!

Normal display ON

BKPOODET

0 The example shows the situation when setting to 12:34.
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6. Telephone number input
To input the telephone number, do as follows.

Operation Display

1. To set to the telephone number input
mode, keep the time switch + auto-de-
celeration switch depressed for 2.5 sec-
onds.

2. When the time switch + L.H. working
mode switch are pressed, the position
moves two digits to the left each time.
When the time switch + R.H. working
mode switch are pressed, the position
moves two digits to the right each time.
The two digits flash.

3. When the time switch + R.H. travel

Two flashing gioits are display in turn

speed switch are pressed, the number . - J
in the right digit of the two flashing digits — Iij'“”“‘ ""‘;T'
changes [0] - [9] - [blank] - [0], and when Flashing — ) e B 80K O avel 0 turn

the time switch + L.H. travel speed
switch are pressed, the number in the
left digit of the two flashing digits
changes in the same way.

4. After inputting the telephone number,
keep the time switch + auto-decelera-
tion switch pressed for 2.5 seconds to
return to the time mode (normal mode).
At the same time, the telephone number
is recorded.

XNAJR29
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METHOD OF USING JUDGEMENT TABLE

This judgement is a tool to determine if the problem with the machine is caused by an abnormality in the electrical system

or by an abnormality in the hydraulic or mechanical system. The symptoms are then used to decide which troubleshoot-

ing table (E-OO, S-00, C-00, F-00, H-00, M-00) matches the symptoms. The judgement table is designed so that it is

easy to determine from the user code and service code which troubleshooting table to go to.

0 The abnormality display (warning) given by the monitor panel leads directly to troubleshooting of the ma-
chine monitor (M-OO0). (See troubleshooting of the machine monitor system)

1. When using judgement table for engine throttle « engine controller (governor control system) and engine related parts.

e If a service code is displayed on the monitor panel, go to the troubleshooting code at the bottom of the
judgement table (E-OO). (A « mark is put at the places where the failure mode and service code match.)

e Ifaproblem has appeared but no service code is displayed on the monitor panel, go to the point where the
failure mode matches the troubleshooting code on the right of the judgement table (E-OO or S-O0).

r
. ) Sreditun D dhefller e
<Example> Failure mode “Engine does not start” § [l s 163 sy Checking monnanng, | %177
. . . . . Bl e . check Hems Lk
Procedure: Check if the service code being displayed & = = ~
. o L .
on the monitor panel. : |
£ !
C . 15 i 3
HEH R :
B 1%|%|%|2 g
IR R -Ipe S ;
[ - - v
HHEHME | 3
I > & 2
HEHEE ¢ 2
| Z1E| B2 8| - HNH) © g
HEHEE HELE AP E 3 g
HEHNEHEEE S 2E|5 5]sl 2 M
gHEHHEEE Figfé|e= 3] & 1, g
sy i€ & H
tlplEiiasfs| ey
S22 5|8|50% &g (2122 P "
L I HHE; 5|z E HIEREHEER a
Bl 2 2|52 5|¢ ple o8| |o|2]— g :
2|4 = z = | = | ®
cle|8|®|c|n|® 58§§§2:§;g5 &
>zl »f 2l o = > |2 Dlgle a|®
FlEtE| &8 2|2 a = |s|E|E|E|E al€ £
sti|%|%|2 == tfa|E|- || |&]a|a | =
‘gggEEEg SIEIEELEE s s | B g
a cle|ldle 1 s~ |Ela(s]lE|8|luleln g
clele|e|ls|E|= = vl22]2]2 E] G
dls|e|8lo|o|a S L oe
I EIEAE AR AE AR a12ic|8(8[8|5|2|2!8 &
Liset mﬂz_ ] EQB i Montornng code R g
. : o H
Failure mode ' g .g
_ - o U Sarvice cods 08 P17 [318 305 115|316 35]15 031 13| M 0 108
Engine does nor siarn Basly [ 51
7 | Engine does nof stan ] T i [ 52
3 ' Engine ypeed 5lays al 1ow «dlng, snd doss nut Mllow accelaralon; or sngine prchup & poor [ AR BE BN BE ] ] ] 53
4 Engine stops during operation ’ T - 1 54
| —— — I oy S G R . b 2
1 When 1hng sped (5 Iregular ! E-540.5%
5 | Engina rolaluon s« regular — L
| wmen ihere s hunng 2o |ne| | : E941 55
6 | Lack of utpul 1enge ligh dhig Speed 1s laa lows - N L L] i £10. 56
T | Autp-deceleration doas nol work ] E3 Ed
. — . e — _— —T —1- — ——1 g - --
B | Enging doss nar stop L LA AL AN l £l
G | Warming up pparation 1S defective E3 E4
10 | Exkaust gas w black 57
—_ R R I R [ A W
11 | Ol comaumpnon & §xcessiva. of axhaust gas 15 blus [N
12 | W becomes dirty prematurely 58
13 ° Fuel cansumphon 15 excessive. i exhanst gas s blue ! S
| Ol s mixad in contant T T | | 541
1% 1 Enging ol pressura caulion iamp hghts up o . | 517
i Onl 1avel nses B _ 5§13
17 _;uulum iemperalure nses 1o high lovarheating] 5
18 | Abnermal noisa «s ganerated { f 515
19 | There 13 axcassive whrallon_ e L 1. 11 _ Sls __
_ZIJ —_Engu n& spaed Joes nol change avan when working mode 15 swilched 1 : I E3-EA
"_ - T
. - T ) _—
Traubleshaoting code when service code s dwplayed E-11E 7€ 3|E le—SE-e E7 - .- - l.—
Troublashanting cooe when theare 15 abnaimalily n monilenng ¢t roachime morvgr check i b e e R k-— Fil -]— EII DLILRH]

[Judgement]
1) If a service code is being displayed on the monitor panel, go to troubleshooting [E3:00 ] for the engine
throttle « pump controller (governor control system).
2) If no service code is displayed on the monitor panel, and the engine does not start:
Check that starting motor rotates _EStarting motor rotates .............. Go to troubleshooting S-2 « of mechanical system
Starting motor does not rotate . Go to troubleshooting E-8 of electrical system
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When using judgement table for engine throttle « pump controller (governor control system) and hydraulic related parts.
If a service code is displayed on the monitor panel, go to the troubleshooting code at the bottom of the
judgement table (C-O0). (A » mark is put at the places where the failure mode and service code match.)
If a problem has appeared but no service code is displayed on the monitor panel, go to the point where the failure
mode matches the input signals, and check the display for the input signal (the display at the place with a O mark.)
If it is displayed normally, go to the troubleshooting code on the right of the judgement table (H-OO).

If the input signal is not displayed on the monitor panel, go to the troubleshooting code at the bottom of the

judgement table (F-O0).

<Example> Failure mode “Upper structure does not swing”
Procedure: Check if the service code is being displayed on the monitor panel.

Govarnor, purmp contrelier (E2XX 1ystemt “"':::"* Chack items in monitoring mode |3
g Swil-dingnoktic diplay Woapen. a g
| Pressura awnch Actaon of yiece 3 E‘ .
i RO RO T EEERE
Emgiiml” 1 i AREEEEEE
Pexke byttt | 1y SRR AN EERELE
AHEHOME RO i bl | e 31 |23 HEEEEEE
HHEHNE Zi Elg By 23 = i igﬁhﬂgg
HHERLHEEHEE AR R R R EEEEEEE
BlglE MHMRMAH AHRE S :uﬂﬁ;!g H “EE:E"!:
Wl Bl
UL (e sl e H BR A £ 8
Fadura mode (Oweok 1B f2 | — |0 - Bit peern Mior toring coda
Sarvice codks OFF 12230 IR T Ac2yi 2 on 13 el fos pas gt BLRo n [ A MREDE
; | Spanda of all work squipmant, wing, Travel ard 0w of lack pows Ak k& __ T a | ’ L | alifa ]+ ] ]| WY
E" Thers is Baceusive 3rop wn Bnging pest. o enging stalls LI L L] . i | ¥
'i; No wark squipment, trvel, swng mowe H3
3 'g Abanrmal nouse genarated laround pump) Hd
S| Autc-gacaloration dows ngt work L L] L H&
_:__“ Fine conirol abity o poor or fespony is poot He
Boam i glow or lacks power L 1K H-?
At Alow GF 18RI POl L b a4 H&
o | Butket is siow or lackn power e He
& | Bogm doas not mave .
S Arth dobh del Mbve H-10
E Buckel does not mowe
| Excenmva hydreulic dnlt H-11
ga Excontiva tima lag (angini it v g} * BEiLA
Othar AquiDmnT Moved whan INgie o reul il reisved H-13
In LD, FAJ modes, wark equipment spewd is {nster than xpeciied spead L L i T'::
Mazching push-up function does nol work lia
T #[1n campound oparations. wark 4quipment with largar toad ia slow LAl
3 2|in wwing « boom (RAISED boom ablow L a0 i | |+ B 3]
E 'g In peing + Brm, arm m glow L) + + ¥ H-18
S 21 in swing + Iravel, irevel Spaed dropy eacesavaly LJL] +|4 + H19
| Divistion i axchidive duting normal il
S T o o 7 ntcassive whan sinrting Ha
B {Travel somd i slaw [ L
B | Sthaning dosh Aot luin of 1K pov LI 5 H-22
E Trawal spesd does not ewilch o is lamer than spocified spsed [ 9|8 (@ L 30 #] [+ | H-&8
Doms not move jone vda onlyl H-24
Does not swing ::‘:? .:;f:r: LU * W25
Swing accaleisiian o poor | B left and right o8 w0 & s
of mwng spead s siow | Ona direction only
é Excastrva cvarun Boih Ief and rght .
when stopplng ewing On direction only
; Excensive shock whan stapping wwing tanu dimcin only) 3
Excouarve ahinarmal naige whan apping swing H-28
'i Excennive tyorsulic | Whan holding brebe in relamsed 430
drift of rwang Wran holding brabe is applisd
Swineg A i sster than apacified swing speed 28 e o) | bE| a4 * H-31
Troubleshoouing code whan sarvice code is diapleyed 162030 -4 1 -6 0108 CACHAC Y1281 ME-HE M b - - - - L
Troubleshooting code whar thure it sbnarmality i i toring chick S T [ L= |- tedralrssanalpairafealealenfae < | T-1-T-1-L- [ [- -
[Judgement]
1. If a service code is being displayed on the monitor panel, go to troubleshooting [E2:00] for the engine
throttle « pump controller (pump control system).
2. If no service code is displayed on the monitor panel, and the upper structure does not swing:

» Check governor, pump [ There is a signal.............. Go to troubleshooting H-25 of mechanical system

e controller input signal

(Check in monitoring mode) controller input signal system (F mode for applicable system)

There is no signal...... Go to troubleshooting F- of governor, pump
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METHOD OF USING TROUBLESHOOTING CHARTS

1. Category of troubleshooting code number

Troubleshooting Code No. Component Service code
N-OO Troubleshooting of communication abnormality system E218 group
Troubleshooting of electrical system for engine throttle  pump
E-O0 controller (governor control system) E3- 00 group

s-00 Troubleshooting of engine related parts -
Troubleshooting of electrical system for engine throttle « pump
.00 ,
C controller (pump control system) E2-0O0 group
00 Troubleshooting of engine throttle « pump controller
F- (input signal system) .
H- 00 Troubleshooting of hydraulic, mechanical system -
M- OO Troubleshooting of machine monitor E1- OO group

2. Method of using troubleshooting table for each troubleshooting mode.

a.

b.

20-94

Troubleshooting code number and problem. The title of the troubleshooting chart gives the trouble-
shooting code, service code and failure mode (problem with the machine). (See example (1))
Distinguishing conditions. Even with the same failure mode (problem), the method of troubleshooting
may differ according to the model, component, or problem. In such cases, the failure mode (problem)
is further divided into sections marked with small letters (for example, a), so go to the appropriate
section to carry out troubleshooting. (See Example (3)) If the troubleshooting table is not divided into
sections, start the troubleshooting from the first check item in the failure mode.

method of following troubleshooting chart. (See Example (4))

i.  Check or measure the item inside the left most box and, according to the answer, follow either the
YES line or the NO line to go to the next condition box. (Note: The number at the top right corner
of the condition box is an index number; it does not indicate the order to follow.)

ii. 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.

iii. Below the condition box, there are the methods of inspection or measurement, and the judgement
values. If the judgement values below the condition box are correct or the answer to the question
inside the condition box is YES, follow the YES line. If the judgement value is not correct, or the
answer to the question in NO, then follow the NO line.

iv. Below the condition box 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 the danger that it may cause mistaken judgement or the equipment
may be damaged. Therefore, before starting inspection of measurement, always read the instruc-
tions carefully and start the work in order from the first item.

When carrying out troubleshooting for the failure mode (problem), precautions that apply to all the

items are given at the top of the page and marked with a 0. (See Example (2)) The precautions

marked [0 are not given in the condition box, but must always be followed then carrying out the check
inside the condition box.

When carrying out 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 posi-

tion, and connector pin number connection. When carrying out troubleshooting, see this chart for

details of the connector pin number and location for inspection and measurement of the wiring connec-
tor number appearing in the troubleshooting flow chart for each failure mode (problem).
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METHOD OF USING TROUBLESHOOTING CHARTS

<Example>

(1) M-8 When starting switch is turned ON (engine stopped), basic check items flash
(2) O Before carrying out troubleshooting, check that all the related connectors are properly inserted.
O Always connect any disconnected connectors before going on to the next step.

3) a) ‘@ (coolant level) flashes
SAPDOS1D

b) “@ (engine oail level) flashes

SAPIORZR

(4)

1

Does display go out
when short connec-
tor is connected to
P08 (female)?

« Disconnect P08.
« Turn starting switch
ON.

YES

YES

O]

Is there continuity
between P08 (female)
(2) and chassis?

 Turn starting switch

OFF.

« Disconnect P08.

[ chassis as shown in

YES

3

Is continuity between
C16 (female) (8) and

table?

« Turn starting switch

4YES

Is bit (3) of
monitoring code 24
lighted up?

« Turn starting switch
ON.

« Set to monitoring
code 24.

NO

OFF.
« disconnect C16, P08.
« Connect«— discon-
nnect short connec-
tor to P08 (female).

NO

Table 1
Short connector Continuity
Connected Yes
Disconnected No

Cause Remedy
Defective coolant level B
sensor system (see M-26)
Defective governor, pump Replace
controller
Defective monitor panel Replace
Defective contact, or
disconnection in wiring Repair or
harness between C16 replace
(female) (8) -P08
(female) (1)
Defective contact, or
disconnection in wiring Repair or
harness between P08 replace

(female) (2) - chassis ground
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DETAILS OF TROUBLESHOOTING AND TROUBLESHOOTING
PROCEDURE

If there is a failure in the excavator, use the following procedure to determine which troubleshooting chart to use
to repair the failure.

When carrying out troubleshooting, ask the operator as much as possible about the condition of the machine,
and check the following items before starting.

1. Condition of controller connection (check with monitoring codes 02 - 03). The display should read 02:290
and 03:290. If not, check the model selection connector C09 and compare with the electrical schematic. If
monitoring codes 02 - 03 read “- - -“, continue with the following step.

2. Blown fuses.

3. Battery voltage (monitoring code 32). If the voltage is outside the standard range (see Standard Judgement
Table), carry out Troubleshooting Chart E-1.

4. Electricity generation (charge input) voltage (monitoring code 43).

The procedure for carrying out check item No. 3 is in Step la. and check item No. 4 begins at Step 1b. on the

following pages.

YES E02 (PC-EPC system)
—[Eua(Swing holding brake system) ]—Gclnltaemz

E05 {Governor motor system)
E100 group: Troubleshooting for monitor 5
panel (M mode) , "
! ) Is protiem in engine
YES| Ezoogmup:Trwblesho?hngformgme YE§|s-ystemorhydraulic GobA
thottle - pump contraller (pump control mechanical) system?
system} (C mode) ¢ )
@ After adjusting od
1 pressure, judge from
engine speed.
:s user co: & Iz akt work equipment
mwmm canel? slow andt does engine
2 Speed drop under
load?
Is service code heay
Nﬁ displayed on -
monitor panei?

& Operate and * t. Camy out troubleshosting for
check service 3 30,31,33,34 NG input signat system {F mode)
code. Afe manitor codes & Pump controller.

NG| 02, 03, 08 normal? [ 10-24 YEs Cany out troubleshooting for
& Check connection » unt ap Y

condition of S-NET systern (N mode)

in monitoring codes

0z, 03, 08 Is the controller LED

] light on when the key | ]
NO is tumed to the ON
position?
NG Carmy cut troubleshoating chart £-1
YES
Canmy out troubleshooting for
& | engine {S mode)
Is engine electrical
YES | system for which

there is no fafture
code display nomal?

Carry aut troubleshooting for

engine electrical system {E made),

NGO {Use flow chast for items where there
A is no display (E11 - E15))
muln: Canry out froubleshooting for
hydraalic {mechanicaf) system
{H mode)

X02CHoOY
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The “S-NET” is the communication connection between the monitor panel and the controllers. If there is a
disconnection on short circuit in the S-NET, the controller will automatically go into a default mode. The following
chart illustrates what the outputs of the controllers will be in the default mode.

Default mode of the controllers when the monitor panel, pump controller, and engine throttle controller cannot
communicate through the S-NET.

Set mode Pump Control Governor control
1 Working mode G/O mode H/O mode
2 Throttle signal FULL FULL
3 Auto-deceleration ON (deceleration mode) ON (deceleration mode)
4 Coolant temperature signal | OFF -
5 Priority mode OFF -
6 Power max. mode ON (power max. possible) -
7 Travel speed Lo -
8 Automatic warming up - ON (automatic warming-up mode)

1. Procedure for checking monitor panel output signal
00 For details of operating the monitoring mode, see MONITOR PANEL DISPLAY AND SPECIAL FUNC-
TIONS.
a. To check the connection (S-NET) between the pump and engine throttle controller systems and the
monitor panel:
i. Setto the monitoring mode and display monitoring code 08.
ii.  Bit(1) will light up if the pump control system is connected properly. Bit (2) will light up if the engine
governor control system is connected properly.
b. To check that the working mode signal is functioning properly:
i. Setto the monitoring mode and display monitoring code 16.
ii. Setthe fuel control dial to maximum, then change the working modes and verify that the outputs
match the engine speeds listed in Table 1.
iii. Setto the monitoring mode and display monitoring code 10.
iv. Start the engine, switch the working modes and check that the engine rpm is within 60 rpm of the
engine speeds listed in Table 1.

Table 1 Swing lock off
Working mode Operation Engine speed - high idling

Active mode Work equipment Approx. 2300

Travel Approx. 2300

H/O Work equipment Approx. 2300

Travel Approx. 2400

G/O, F/O Work equipment Approx. 2100

Travel Approx. 2100

L/O Work equipment Approx. 1750

Travel Approx. 1750

B/O Work equipment Approx. 2100

Travel Approx. 2100
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c. Checking travel speed selection signal
i. Setto the monitoring mode and display monitoring code 23.
ii. Change the speed selector switch to Hi or Mi and run the engine at 1500 rpm or above. Check
that bit (6) lights up when travelling at Hi or Mi (front or rear pump oil pressure: 17.7 - 23.5
MPa (180 - 240 kg/cm?).
2. Checking input signal of engine throttle $$ pump controller
0 Check the input signals for each controller as follows.
a. Pump control system.
i.  Check input singal
Q) Check hydraulic switch
(@)  Setto the monitoring mode and display monitoring codes 20 and 21.
(b)  Operate each work equipment lever and check how the bit pattern lights up.
0 For details of the bit pattern chart, see MONITOR PANEL DISPLAY AND SPECIAL FUNCTIONS.
(2) Check speed sensor (check engine speed)
(@)  Set to the monitoring mode and display monitoring code 10.
(b)  Use the fuel control dial to change the speed and measure the speed when this
is done.
3) Check pump discharge pressure sensor
(@)  Setto the monitoring mode and display monitoring codes 11 and 12.
0 Code 11 is for the front pump and code 12 is for the rear pump.
(b)  Refer to Table 2 and measure the hydraulic pressure at the front or rear pump.

Table 2 Pump merge/flow logic and pump actuated by control levers
Independent operation (basic flow merged)

Independent operation
(basic flow merged)
Front pump Rear pump

L.H. travel O
Swing O O
Arm O O
Boom O O
Bucket O O
R.H. travel O

The pumps are only divided when the travel levers are operated either independently or
together. If the travel and any other operation is actuated, the pumps are merged.

(4) Check left hand joystick switch input signal

(a) Setto the monitoring mode and display monitoring code 22.
(b) Press the button on the left joystick and check that bit (6) lights up.
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ii. Check output signals
(1) Check LS-EPC solenoid output current
(@) Set to the monitoring mode and display monitoring code 15.
(b) Run the engine at high idling with all the levers at neutral and in the G/O or H/O mode,
and measure the current.
O All levers at neutral: 900 + 80 mA.
O Engine at high idling, any lever operated, travel speed at Hi: 0 A.
(2) No. 2 throttle signal
(@) Set to the monitoring mode and display monitoring code 23.
(b) Use the procedure in Step 1.-b. for checking the monitor panel output signal, and
measure the engine speed.
(3) Checking ON n OFF solenoid condition
(@) Set to the monitoring mode and display monitoring code 23.
(b) Refer to Table 3 and check that the applicable bit lights up.

Table 3 Types of solenoid and conditions for actuation

Name of solenoid Actuation condition Bit that lights up
Active mode Active mode switch OFF (2)
Swing holding brake Swing or work equipment lever operated [ 3)
Pump merge/divider Travel operated independently [ 4)
2-stage relief Travel lever operated O (5)
Travel speed selector switch Hi or Mi,
Travel speed selector engine above 1500 rpm and move travel (6)
lever slightly

0 Operate the lever slightly and not enough to move the machine.
(4) Check PC-EPC solenoid output current

(a) Setto the monitoring mode and display monitoring codes13.

(b) With the starting switch kept at the ON position (G/O mode), measure the current when the
fuel control dial is turned on the MAX position and the auto-deceleration is OFF.

e  Start the engine, (G/O mode) and fuel control dial at MAX (auto-deceleration OFF), current should be 515
+ 100mA.
b. Governor control system
i.  Check input signal
(1) Check fuel control dial input voltage

(a) Setto the monitoring mode and display monitoring code 30.

(b) Measure the voltage when the fuel control dial is turned from low idling to high idling. (Voltage
will decrease.)

0 Voltage: 0.25-4.75V
(2) Check governor potentiometer voltage

(a) Setto the monitoring mode and display monitoring code 31.

(b) Measure the potentiometer voltage when the fuel control dial is turned from low idling to high
idling, then move travel lever slightly. (Voltage will increase.)

0 Voltage: 0.5 - 4.2 V (Auto-deceleration OFF)
ii. Check output signal
(1) Check governor motor drive current
(a) Setto the monitoring mode and display monitoring codes 33 and 34.
0 Code 33 is the A phase and code 34 is the B phase.

(b) Measure the governor motor drive current when the fuel control dial is turned in the accelera-
tion direction and deceleration direction. (The current should change, then stabilize within
specification.)

O Current 700 £ 70 mA
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(2) Measure battery relay drive output voltage
(a) Set to the monitoring mode and display monitoring code 35.
(b) Measure the battery relay drive output voltage when the starting switch is turned from ON to OFF.
OR
(c) Set to the monitoring mode and display monitoring code 37.
(d) Check that bit (1) lights up when the starting switch is turned from ON to OFF.
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SERVICE CODE TABLE

SERVICE CODE TABLE

Service Abnormal system User
code code
E101 | Abnormality in error history data
E102 | Abnormality in time data
E103 | Short circuit in buzzer output, contact with 24V

wiring harness for buzzer drive
E104 | Air cleaner clogging detected
E106 | Abnormality in engine oil pressure sensor (Hi)
detected
E108 | Water temperature over 105*C
E202 | Short circuit in LS select solenoid system
E203 | Short circuit in swing holding brake solenoid EO3
system
E204 | Short circuit in pump merge/divider solenoid
system
E206 | Short circuit in travel speed solenoid system
E212 | Disconnection in LS select solenoid system
E213 | Disconnection in swing holding brake solenoid E03
system
E214 | Disconnection in pump merge/divider solenoid
system
E216 | Dicsonnection in travel speed solenoid system
E217 | Error in model selection input
E218 | Network response overtime error
E222 | Short circuit in LS-EPC solenoid system
E223 | Disconnection in LS-EPC solenoid system
E224 | Abnormality in F pump pressure sensor system
E225 | Abnormality in R pump pressure sensor system
E226 Abnormality in pressure sensor system power
source
E227 | Abnormality in engine speed sensor
E232 | Short circuit in F pump PPC solenoid system
E233 | Disconnection in F pump PPC solenoid system
E236 | Short circuit in R pump PPC solenoid system E02
E237 | Disconnection in R pump PPC solenoid system | E02
E306 | Abnormality in feedback potentiometer system
E308 | Abnormality in fuel control dial input value EO05
E315 | Short circuit in battery relay output system
E316 | Step-out in governor motor
E317 | Disconnection in governor motor system EO05
E318 | Short circuit in governor motor system EO05

For E101 - E114 see troubleshooting for the
monitor panel system (M mode), for E203 -
E237 see troubleshooting for the engine throt-
tle « pump controller (pump control system) (C
mode), and for E306 - E318 see troubleshoot-
ing for the engine throttle « pump controller
(governor control system) (E mode).
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N-MODE

TROUBLESHOOTING OF COMMUNICATION ABNORMALITY
SYSTEM (N MODE)

N-1 [E218] Communications abnormality
0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem has been removed.)
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going on to the next step.

YES

Is monitoring

display normal?

code 02, 03 B

@ Disconnect C17.

® Tumn starting
switch ON.

® See Table 1.

Chart 2. Short circuit related

i

NO

Is monitoring code
03 display normal?

@& Disconnect C03.

® Turn starting
switch ON.

® See Table 1.
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Cauge Remedy
System is reset —
YES Go to chart 2. Shert
2 circuit related -
Do b_its _(1}, (2) of 3
manitoring code YES Defective engine throttle Repl
o8 light up? is voltage vesl pump contrelier eplace
between C17
NG (:) a 2)nan 4 4 Defective monitor panel Repilace
chassis normal? Is resistance
- L] between P01 (4),
® Tumstadting 1 (1%) and C17 4). : N
switch ON. {12) normal? Disconnection in wiring
*Min7.5V - harness betwaen P01 {4},
® Disconnect C17 & Disconnect P01 harmess between P01 {4), Replace
and measure and C17. NOJ (11) and C17 (4), (12)
veltage at wiring & Max. 1 Q
hamess end. X02CHDO8
Cause Remedy
YES
Defective pump controller Replace
YES Defective engine throttie Replace
2 controller
Is monitoring code YES i i
NG | 02 display normal? 3 Defective monitar panel Replace
- Is resistance
@ Disconnect EO1. between P02
® Turn starting {fermale)
J NO {7}, (8} and
switch ON. chassis normaf?
® See Table 1.
® Min 1 MO Defective wiring harness Replace
® Turm starting NO
switch OFF.
® Disconnect P02,
C03, ED1, and K0S. X02CHD10




TROUBLESHOOTING N-MODE
Table 1
Display
Monitoring code

01 | Monitor panel model code 220

02 | Engine throttle « pump controller model code 290

03 | Engine throttle « pump controller model code 290
e When each controller is not connected to the network, “—-" is displayed. If the correct letter or number is not

displayed (another model is displayed), there is an abnormality in the controller model selection.

Table 2
Display
Monitoring code
08 Network connection condition

*  Light up when connected

@ Engine throttle « pump controller; (2) Engine throttle « pump controller; 3 EPC valve controller
e Checks can be carried out with code 08 only when there is a disconnection in the network. When there is a
short circuit with the ground, the display does not change. Therefore, the basic situation is to use Table 1 to

check the connection condition when there is a short circuit with the ground.

N-1 Related electric circuit diagram

Engine throttie-pume controlter

C16 MICIT)

Monitor panel

PO1 (04020)

GND

©
N0 [ (&)

CE) S-NET (+)
(12| s-NET (-)

s-NET ()| (3)
S-NET (+)] (12)

C17{04016)

Gj) §-NET {+)

X03DD25%
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TROUBLESHOOTING E-MODE

TROUBLESHOOTING OF ENGINE THROTTLE « PUMP
CONTROLLER (GOVERNOR CONTROL SYSTEM) (E MODE)

POINTS TO REMEMBER WHEN CARRYING OUT TROUBLESHOOTING OF ENGINE
THROTTLE « PUMP CONTROLLER SYSTEM

1. Points to remember when there is an abnormality which is not displayed by a user code.
The engine is controlled by the engine throttle « pump controller. The problems that may occur with this
system include the following.
Idling speed is too high (too low)
High idling speed is too low
Auto-deceleration speed is too high (too low)
Engine speed for automatic warming-up operation is too high (too low)
There is hunting
f.  Engine does not stop
If any abnormality occurs, and the abnormality is displayed on the time display portion of the monitor panel,
use the troubleshooting table to determine the appropriate troubleshooting flow chart from E-1 to E-12.
However, if there is any abnormality in the machine and no abnormality display is given, it is necessary to
determine whether the problem is in the mechanical system or in the electrical system. If the linkage be-
tween the governor motor and the injection pump is not properly adjusted, problems a. to f. listed above
may occur. Therefore, if there is no abnormality display, but one of the problems a. to f. above has occurred,
carry out troubleshooting as follows.

®o0T®

YES 2
Iflinkage between | YES Defective adjustment of governor motor
governor motor and -
1 injection pump is Ilkage See TESTING AND ADJUSTING.
. disconnected, does
If linkage between X
governor motor and operation of governor .
ection pump is dis. | | | motor become Go to troubleshooting E-9 - E-12 of elec-
connected and pump | | 27 _____| no trical system
lever is operated by * With starting switch
hand or is fixed with at ON, operate fuel
wire, does condition control dial and wor- Go to troubleshooting S-1 - S-16 of en-
return to normal? king mode switch. .
e gine system

« If engine does not
stop, push governor
lever to STOP
position and check if
engine stops.

Disconnect the linkage as explained above, or check the adjustment and go to the troubleshooting flow
chart for the mechanical system or electrical system. For details of the procedure for adjusting the linkage,
see TESTING AND ADJUSTING.
2. Points to remember if abnormality returns to normal by itself
In the following two cases, there is a high probability that the same problem will occur again, so it is
desirable to follow up this problem carefully.
a. If any abnormality returns to normal by itself, or
b. If the connector is disconnected and the T-adapter is inserted, or if the T-adapter is removed and the
connector is returned to its original position when carrying out troubleshooting of the failure, and the
service code is no longer displayed, or if the monitor display returns to normal.
c. After completing troubleshooting, always erase the service code from memory.
3. User code memory retention function
When displaying the abnormality code in memory and carrying out troubleshooting, note down the content
of the display, then erase the display. After trying to re-enact the problem, carry out troubleshooting accord-
ing to the failure code that is displayed. (There are cases where mistaken operation or abnormalities that
occur when the connector is disconnected are recorded by the memory retention function. Erasing the data
in this way saves any wasted work.)
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E-MODE

ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY
OCCURS AND PROBLEMS ON MACHINE

User | Service Abnormal system Nature of abnormality
code | code
1. Short circuit in wiring harness between C03 (7) - (14), (7) -
(17), (14) - (17)
2. Short circuit in wiring harness between E04 (1) - (2), (1) - (3),
2)-©)
3. Short circuit in wiring harness between E06 (1) - (2), (1) - (3),
2)-©)
E308 | Abnormality in fuel con- | 4. Short circuit in wiring harness between C03 (7) - (4), (4) - (17)
trol dial input value 5. Disconnection in wiring harness between C03 (7) - X07 (6) -
EO06 (1)
6. Disconnection in wiring harness between C03 (4) - X07 (5) -
EO06 (2)
7. Disconnection in wiring harness between C03 (17) - X07 (4) -
EO06 (3)
8. Defective fuel control dial
9. Defective contact of C03, X07, EO6 connectors
EO5

E317

Abnormality (disconnec-
tion) in motor drive sys-
tem

. Disconnection inside governor motor

. Disconnection in wiring harness between C02 (2) - E05 (1)
. Disconnection in wiring harness between C02 (4) - EO5 (3)
. Disconnection in wiring harness between C02 (3) - E05 (2)
. Disconnection in wiring harness between C02 (5) - EO5 (4)
. Defective contact of EO5 connector

OO, WNPE

E318

Abnormality (short circuit)
in motor drive system

1. Short circuit inside governor motor

2. Wiring harness between C02 (2) - EO5 (1) and between C02
(4) - EO05 (3) short circuiting with wiring harness between C02
(3) - EO5 (2)

3. Wiring harness between C02 (4) - EO5 (3) and between C02
(2) - EO5 (1) short circuiting with wiring harness between C02
(5) - EO5 (4)

4. Wiring harness in Items 2 and 3 short circuiting with ground
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E-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when
abnormality is detected

Problem that appears on machine
when there is abnormality

Motor drive current: Hold: 0.7 A

(fe(r:r?a?le) E06 (male) | NCyRINCe
(7) -4 1) - 0.25 - 7kQ . Does not become partial speed
4) - (17) 2 - (@) 0.25 - 7kQ when set at MAX position
(7 - (17) B 2 -3kQ Maintains engine speed at| 2. Does not reach high idling when
- 1) - (3) 4 - 6kQ position of fuel control dial set at partial speed
Between immediately before abnor-| 3. There are cases of hunting
each pin - No continuity | | mality occurred . Lacks output (max. speed of en-
and chassis gine is too low)
E05 (male) (fecrr?;e) Re\S/ZLa:CG . When there is a disconnection in
both the A phase and B phase at
1)-@ (2)-(3) | 0.25-7kQ the same time, the problem is
3)- (4) (4)-(5) | 0.25-7kQ the same as for a short circuit in
D -3 2)- (@) | No continuity the governor motor system
— . When there is a disconnection in
1)_94) (2)-(5) | Nocontinuity || 1a1es no particular action only one of A phase or B phase
Between Between 1) Engine does not stop
pins (1), (2), | pins (2), (3), | \, continity 2) Stops moving at position im-
(3), (4) and | (4), and (5) mediately before failure, so
chassis and chassis engine speed cannot be

controlled
3) There are cases of hunting

Motor drive current: Hold: 0.7 A

Start: 0.84 A

Start: 0.84 A
E05 (male) Cco2 Resistance
(female) value . )
W-@ | @-@ | 025-7kQ : 'I)dusr"”tgtoliera%?_”
- - - et to low idling

(3)-®) “)-©) 0-25 7kQ 2) Engine does not stop

-6 (2) - (4) | Nocontinuity 3) There are cases of hunting

1)-@ (2) - (5) | Nocontinuity | | Sets motor drive currentto 0 | 2. When stopped

Between Between 1) Engine starts, but stays at
pinS (1)1 (2)1 pInS (2)1 (3)1 No Continuity IOW |dl|ng
(3). (4) and | (4), and (5) 2) Engine does not stop after

chassis and chassis starting

3) There are cases of hunting
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E-MODE

motor

User | Service Abnormal system Nature of abnormality
code | code
1. Short circuit in wiring harness between C03 (7) - (14), (7) -
(17), (14) - (17)
2. Short circuit in wiring harness between E04 (1) - (2), (1) - (3),
-0
3. Short circuit in wiring harness between EO06 (1) - (2), (10 - (3),
- E306 | Abnormality in feedback 2 -3
potentiometer system 4. Short circuit in wiring harness between C03 (7) - (4), (4) - (17)
5. Disconnection in wiring harness between C03 (7) - EO4 (1)
6. Disconnection in wiring harness between C03 (14) - E04 (2)
7. Disconnection in wiring harness between C03 (17) - E04 (3)
8. Defective governor motor potentiometer
9. Defective contact of C03, EO4 connectors
Abnormality (short circuit) | If excess current flows between C03 (1) and battery relay
- E315 | in battery relay output | O This occurs only when turning starting switch to OFF and
system stopping engine
1. Defective adjustment of rod or scuffing of loose spring
- E316 | Abnormality (step-out) in | 2. Abnormality in governor motor

3. Abnormality in engine throttle « pump controller
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E-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when
abnormality is detected

Problem that appears on machine
when there is abnormality

Co03 EO04 Resistance
(female) (male) value
(7) - (14) L-@ 0.25 - 7kQ
(7) - (17) @ -@®) 0.25 - 7kQ

(14) - (17) - 2 - 3kQ
- -3 4 - 6kQ
Between
each pin - No continuity
and chassis

Calculates position of motor
and carries out control from
value of voltage immediately
before abnormality occurred

1. Precision of engine speed con-
trol may be reduced.

For example:

1) Engine does not rise to high
idling speed (a little too low)
Engine does not go down to
low idling speed (a little too
high)

Defective engine speed for

autodeceleration or auto-

matic warming-up

Engine may not stop

O The governor motor mo-
ves in the direction to stop
the engine, but the motor
may not move completely
to the position to stop the
engine.

There are cases of hunting

2)

3)

4)

5)

Between C03 (1) and chassis: 20 - 30 V|

0 Holds with the motor in the stop
position for 2 - 2.5 sec, returns to Sets battery relay drive cur-| Engine does not stop
the low idling position, the turns the | rentto O
battery relay OFF.
1. Linkage adjustment correct 1. Displays when returning
from high idling to low
idling Engine speed cannot be controlled
2. Must move lightly when connector is [0 Starts again (repeats | (particularly at high idling), so there
removed step-out) is hunting
2. In some cases it may not
display when returning
3. Normal from partial speed to low

idling
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TROUBLESHOOTING

E-MODE

JUDGEMENT TABLE FOR ENGINE THROTTLE « PUMP
GOVERNOR (GOVERNOR CONTROL SYSTEM) AND ENGINE
RELATED PARTS

Abnormakity in engine throtila - pump controfier power scwree system

Enginge throttle - pump
controller, engine related
parts (E3:XX system)

Self-diagnostic display

Abnosmality {disconnection} in mater drive system
Abnormelity (short-circuit) in motor drive system

Almurmnlity in fuel contrai dial input value
Abnormality {short-circuit} in hatter relay autput

Abnermality in feedback potentiometer system

Abnormality {step-out) in motor

User code E05
Failure mode Service code 308|317 |318 306 [315 316
1 Engine does not start easily
2 | Engine does not start
—;-3 EIE-I:I; speed stays at low idling and does not foliow accelerator; or engine pickup is poor @ ? _._ [ ] i
4 [ Engine stops during operation
. L When idling speed is irregular
5 | Engine rotation is irregular When There 15 hunfing olelel® ®
6 | Lack of output (engine high idling speed is too low) ® ®
7 | Auto-deceleration does not work
g | Engine does nol stop
g | Warming-up operation is defective
10 | Exhaust gas is black
11 | Oil consumption is excessive, or exhaust gas is biue
12 | Oil becomes dirty prematurely
13 | Fuel consumption is excessive, or exhaust gas is blue
14 | Oil is mixed in coolant
15 | Engine oil pressure caution lamp lights up
15 | Oil level rses
17 | Coolant temperature rises too high (overheating)
18 | Abnormail noise is generated
19 | There is excessive vibration
[ 20 Eﬁe speed does not change even when working mode is switched
[There is excessive vibration E-1]e-2e3]E4|E5[E-6E-7

There is excessive vibration

O
[ ]

b3

This shows item to check with monitoring or machine monitor
This shows applicable item for service code
This shows item that needs only checking with monitor

X02CH187
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TROUBLESHOOTING E-MODE

ELECTRICAL CIRCUIT DIAGRAM FOR E MODE SYSTEM
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TROUBLESHOOTING E-MODE
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TROUBLESHOOTING

E-MODE

E-1 Abnormality in engine throttle « pump controller power
source (controller LED is OFF)

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

I I |

YES

Check that fuse 1 is not blown.
Before carrying out troubleshooting, check that all related connectors are properly inserted.
Always connect any disconnected connectors before going on to the next step.

When the starting motor rotates correctly. (If the starting motor also does not rotate, go to E-8.)

Is voltage between
CO01 (7) (6) and
between C01 (12)

2 YES

normal?

« Turn starting switch NO
ON.
«20-30V

Is voltage between
fuse 1 and chassis
normal?

« Turn starting switch

ON.

NO

«20-30V

E-1 Related electric circuit diagram

Eneine throttie-aume
controller

€01 (MIC13)

Poxer sourc @
(+24¥)

H14 (MB)

Power sourcel {13
(+24Y) '

N | (5)

N0 | (12)

Battery

(9

]

Cause Remedy
Defective governor, pump Replace
controller
Defective contact, or
disconnection in wiring Repair or
harness between fuse 1 and | replace
CO01 (female) (7) (13)
Defective contact, or
disconnection in wiring Repair or
harness between fuse 1- replace
H15 (2)-M14 (2) (1)-battery
relay M
Fuse Hi16 (L2)
1
o0 @
Battery relay (’“\) Fusible 1ink
Fogre t [OQ
M 14
B M
Xo8bD274

20-113



TROUBLESHOOTING E-MODE

E-2 [E308] Abnormality in fuel control dial input value is
displayed
0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the
connector and inserting the T-adapter, or when removing the T-adapter and returning the connector
to its original position, if the service code E is not displayed, the problem has been removed.

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

O Always connect any disconnected connectors before going Cause Remedy
on the next step.
2 YES Defective engine throttle, Replace
Is resistance between each pump controller
YES | pin of C03 (female) (4) (7)
(17), or between each pin (-
1 and chassis as shown in
s resistance Table 17 Defective.wiring ha_lrness in
between E06 (male) « Turn starting switth ~ NO system with defective Replace
(1)-(2), 2)-@) as OFF. resistance
show in Table 1? « Disconnect C03.

 Turn starting switch i .
OFF. No Defective fuel control dial Replace
 Disconnect E06

0 IfE306 also occurs at the same time, check the wiring harness between C03 (female) (7) - EO4 (female) (1)
short circuiting with ground or contact with other parts of the wiring harness.

Table 1
CO03 (female) E04 (male) Resistance
value
(M-@4 - 0.25 - 7kQ
4) - (17) ) - (3) 0.25 - 7kQ
7)-@A7) - 2 - 3kQ
- @) - 3) 4 - 6kQ
Between each N o
. . - (0] contlnwty
pin and chassis

E-2 Related electric circuit diagram

Engine throttle, pump controller  X07{MIC17) EOQG{M3)
C03({04020) @ i
Fuei control
Icr:rrr?:nl:nd 4 % é —:} dial
| EQ4(X3)
Throttle power 7 @
source {+) Governor
Feadback 1 @ % potentiomete
Throttle power 1
sourca {-) ®

BKPDOOST
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TROUBLESHOOTING

E-MODE

E-3[E317] Abnormality (disconnection) in motor drive system

is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the
connector and inserting the T-adapter, or when removing the T-adapter and returning the connector

to its original position, if the service code E is not displayed, the problem has been removed.

0 During operation, if there is
1) a simultaneous disconnection in A phase and B phase:
a. the engine will run at low idling

b. the engine will not stop

2) adisconnection in either A phase or B phase, the engine speed will remain the same as before the
abnormality occured

bm

position).

OO

If the problem occurs when the engine is stopped, the engine can be started, but is stays in low idling, or it
will not stop after it is started.

Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION

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

Cause Remedy
2 YES Defective engine throttle, Replace
Is resistance between pump controller
YES | each pin of C02
(female), or between
1 each pin and chassis . L .
Is resistance between as shown in Table 1? Defective wiring harness in
each pin of E05 - - system with defective Replace
(male), or between « Turn starting switch ~ NO rgsistance P
each pin and chassis SFF co2
as shown in Table 1? + Disconnect )
« Turn starting switch
OFF. Defective governor motor Replace
« Disconnect E05 NO
Table 1
EO5 co2 Resistance
(male) (female) value
1) - (2) @) - (3) 2.5-7.5kQ
3)- @) @) - (5) 2.5-7.5KkQ

E-3 Related electric circuit diagram

Engine throttle pump controller

E05(X4)

CO2{MIC21}
Bi+) 4
B(-) 5
Al+) 2
Al-) 3

SIS

Governor motor

BKPOOOSE
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TROUBLESHOOTING

E-MODE

E-4 [E318] Abnormality (short circuit) in motor drive system is

di
O

= 0O

splayed

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

During operation, if there is

A simultaneous disconnection in A phase and B phase:

a. The engine will run at low idling

b. The engine will not stop

A disconnection in either A phase or B phase, the engine speed will remain the same as before the abnor-
mality occurred.

If the problem occurs when the engine is stopped, the engine can be started but it stays in low idling, or it
will not stop after it is started.

Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION

position). Cause Remed
O Before carrying out troubleshooting, check that all related y
connectors are properly inserted.
O Always connect any disconnected connectors before going
on to the next step.
2 YES Defective engine throttle, Replace
Is resistance between pump controller
YES | each pin of C02
(female), or between [
1 i !
each pin and chassis . - .
Is resistance between as shown in Table 1? Defective wiring harness in
each pin of E05 ] ) NO system with defective Replace
(male), or between « Turn starting switch resistance
each pin and chassis OFF-
as shown in Table 1? | | * Disconnect CO2.
 Turn starting switch
OFF. o Defective governor motor Replace
 Disconnect E05
Table 1
EO5 C02 Resistance
(male) (female) value
1) - (2) ) - (3) 2.5 - 7.5kQ
3) - (4) (4) - (5) 2.5 - 7.5kQ
1) -@® 2) - (4) No continuity
Q- @) 2) - (5) No continuity
Between chassis | Between chassis
and pins and pins No continuity
1) ) (3) (4 (2) 3) 4) (5)

E-4 Related electric circuit diagram

Engine throttle pump controller

C02{MIC21) EO5({X4)
Governor motor
Bi+) 4 i !
Y- 5| b 30
Al+) 2 (3 ——‘m]
Al 3 O)
BKFPODO9E
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TROUBLESHOOTING

E-MODE

E-5 [E306] Abnormality in feedback potentiometer system is

displayed
g

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on to the next step.

YES

Is resistance
between E06 (male)
D-2.@-@)as

shown in Table 1?

« Turn starting switch

2 YES

Is resistance between
each pin of C03 (fema-le)
(4) (7) (14), or between
each pin and chassis as
shown in Table 1?

« Turn starting switch
OFF.
« Disconnect C03.

NO

OFF. NO

< Disconnect E04

Cause Remedy
Defective engine throttle, Replace
pump controller
Defective wiring harness in
system with defective Replace
resistance
Defective governor motor Replace

0 If E308 also occurs at the same time, check the wiring harness between C03 (female) (7) - X07 (6) - EO6
(female) (1) short circuiting with ground or contact with other parts of the wiring harness.

Table 1
C03 EO06 Resistance
(female) (male) value
(7)-(4) @-@© 2.5 - 7kQ
(14) - (17) 2)-@®) 2.5 - 7kQ
(7)- (A7) - 2 - 3kQ
- 1)-B) 4 - 6kQ
Between (_:hassis ) No continuity
and pins

E-5 Related electric circuit diagram

Engine throttle pump controller XO7TiMICTh EOG{M3)}
C03(04020) O
6 1
Throttle 4 @ 2
command

Throttle power
source (+)
Feadback
Throttle power
sourca {-)

3

"

E04({X3)

€

(2

—

(D

Fuel control
dial

Governor
potentiomete

BKPDOOST
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TROUBLESHOOTING E-MODE

E-6 [E315] Abnormality (short circuit) in battery relay output
system is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

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

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

This only occurs when the engine is stopped and the starting switch is turned OFF.

[ - b

Cause Remedy
YES Defective engine throttle, Replace
1 pump controller
Is resistance
between C01
(female) (1) and 2 YES
chassis normal? . Defective battery relay Replace
Is resistance between

CO01 (female) (1) and bat-
tery relay terminal BR, [ 1) Contact between other

and between wiring har-

« Between CO1
(female) (1) and NO

chassis: Approx. ness and chassis normal? W?r?ng harnees and

110X wiring harness between Replace
« Turn starting switch * Between CO1 NO C01 (female) (1)-HO2 (9)-

OFF. (female) (1) and batt lav BR
« Disconnect CO1. battery relay BR: attery relay .

Max 1X 2) When light is connected

« Between wiring
harness and chassis:
Min. 1 MX

« Turn starting switch
OFF.

< Disconnect CO1 and
battery relay BR.

E-6 Related electric circuit diagram

Starting switch  X07{MIC17) H14{M&} Fuse M11iL2}

\ 14
BB T lEp
2 @/ F /G

Fusible link

. Battery rela
Engine throttle pump controller v reey

COHMICT3)
Battery relay 1
drive

112
A13

Starting switch 81—
OMN signsl I

CO3{04020}
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TROUBLESHOOTING

E-MODE

E 7 [E316] Abnormality (step-out) in motor is displayed

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

except code [E316].

Check that the fuse is normal.
Read the precautions given in TESTING AND ADJUSTING, “Adjusting travel of governor motor lever”

before carrying out the troubleshooting.

YES

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

If any other service code [E306] - [E318] has occurred at the same time, start troubleshooting from the code

Are E306, E317, and
E318 displayed?

« Turn starting switch
ON.

YES

L Is adjustment of

linkage normal?

« Turn starting switch
ON.

« Turn autodecleration

OFF.

« Set to governor
motor adjustment
mode.

« See TESTING AND

ADJUSTING.

YES

3

Operate fuel control
dial 0 — MAX and
turn starting switch
OFF.

Is operation normal?

4 YES

Is there any scuffing

 Turn starting switch
ON.

| |  Turn auto decelera-

tion OFF.

when spring rod is
moved to injection
pump end?

NO

« Disconnect E05

« Disconnect linkage
at governor motor
end.

NO

NO

Cause Remedy

Go to applicable failure -

mode

Defective engine throttle, Replace

pump controller

1) Defective linkage Adjust or

2) Defective injection pump | replace

Defective governor motor Replace
Adjust (For

Defective governor linkage details, see
TESTING
AND AD-
JUSTING)

X02CHO016
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TROUBLESHOOTING

E-MODE

E-8 Engine does not start

OoOodo

YES

Is voitage and
specific gravity of
battery normal?

& Min. 24¥
& Specific gravity:
Min. 1.26

YES

When starling
switch is tumed
2FF, is sound heard
from baftery relay?

@ See Tabile 1.

& Tum starting
switch from ON
to OFF.

NO

When starting motor does not rotate.
Check that fuse No. 14 is not blown before starting troubleshooting.
Before carrying out troubleshooting, check that all the related connectors are properly inserted.
Always connect any disconnected connectors before going on the next step.

4 YES
Is voltage between
YES_I starting motor
terminal B and
chassis nomal?
NO
7 YES
is voltage between
YES | starting motor
3 [] terminal C and
5 chassis nomal?
Is there sound of
st_..'a!'ter mator_ fuand YES is voltage between ® Turn starting NO
pinion engaging? " | safety relay switch to START.
terminal § and ®20-29Y
£ chassis normal?
Is vqllsage between ® Tum starting
L] fetafﬂ_ﬂglsglmlé L switch to START.
minal L at ®20-29V
NO chassis normal?
NO
® Tum starting
switch ta START.
920-29V
NO
13 YES
Is there continuity
YES | between chassis
ground and battery
12 relay terminat E7
Is there continuity
YES | between starting # Turn starting NG

YES
10

I5 voltage of
starting switch
terminal B
ncrmal?

# Connect negative

11

is there continuity
between starting

switch terminal B
anc BR?

@ Tum starting
switch ON.

switch terminal BR
and battery relay?

@ Use tester in dicde

switch OFF,

range, and contact
{+) pole with

NO

starting switch and (-) pole with battery relay.
® Disconnect both starting switch and battery relay

ends,

® Remaove terminal
B NO

{-} pole of tester

to {-} terminal of

battery.
®20-29V

NO

NO

MOZCHOT?
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TROUBLESHOOTING

E-MODE

Cause Remedy
15 Defective starting mator (starting Repair or
raplace
Does fuel shut-off mator proper) P
YES lever mave when
starting switch is [
maved from ON
o stant? Defective fuel shut-off solencid Repair or
14 replace
I!s voltage between
fuel shut-off !
— ‘connector E10 - B Defactive wiring between safety relay Repair or
and C nomal? and fuel shut-off sclenaid teplace
NO Defective contact of wiring hamess Repair or
batween battery (+} - battery relay B - repiace
battery relay M - starting meotor terminal
B (including battery relay}
Defective starting motor (magnetic clutch) 2‘;‘::;0‘
g YES Defective contact or disconnection in Regai
wiring harness between safety relay ir or
Is voitage between terminal C - T13{1) - starting motor replace
safety relay terminal C
chassis normal? {is voltage between Defective safety relay Replace
i safety rela
& T S AT e T Defective altemator, shorted D14 diode, | Racair or
- - defective contact between Safety relay ba
®20-29V NO chassis normal? orde con ! replaca
® Tum starting term!nal R - MD2 {2} - EO8(1) - alternaior
switch ON. terminal R or D14 {2) .
@ Max 13V Defective contact or disconnection in Repair or
wiring hamess between X07 {fernale) (10) replace
- MD2 (1) - safety relay terminal 5
Defective starting switch {between Replace
terminals B and )
Defective battery relay Replace
Defective contact of wiring harness .
bat 1 battery relay terminal E and ReTa!r or
revolving frame ground terminal replace
Defective cantact, or disconnection in
wiring hamess between starting switch Replace
terminal BR - D13 - battery relay terminal
BR (including diode}
Defective starting switch (between B Replace
and BR)
Defective contact or disconnection in
wiring harness between battery terminal
(+) - M11 - H14 (1),{5) - XO7 (1) -starting Replace
switch terminal B (including fusible link)
Lack of battery capacity Ch?rge or
X02CHO1B replace
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TROUBLESHOOTING

E-MODE

E-8 Related electric circuit diagram

Stgrtina .
switeh yo7 MICID) 414 M)
14
@ @ J_@ OO
. B @ @ I Starting Alternator
“T @ motor
H MIt (L2}
' 1y
0,
Electrical
iqtake
I MQ2 (%2} Satlelr ?;;a:eater
relsy
z M ) < T130L2)
A13 (KES) @ ] @(
E (%_ Battery
1
BR B | | |
l | I EOB {X1}
Battery refar ;JT

(1

A14 (KES)

3

A11 (KES)

1@

&

Fuel shut-off
solenoid

Xo8DD266
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TROUBLESHOOTING

E-MODE

E-9 Engine speed is irregular

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

a)

YES

Is controller model
code as shown in H
Table 1?

« Turn starting switch
ON.

« Set to monitoring
code 03 or 02.

Idling speed is irregular

YES

Is E218
displayed?

« Turn starting switch
ON.

O]

3

When linkage is dis-
connected and motor

sition engine low
idling?

 Turn starting switch
ON.

lever is placed at po-

4 YES

When linkage be-

— and pump is adjus-
ted, does condition
become normal?

tween governor motor

» See TESTING AND
ADJUSTING.

Fuel control dial

YES|

5

Is voltage between

| | co3 (4)and (17)

normal and stable?

* AtMIN: 4.0 - 4.75V

NO

Potentiometer

YES

6

Is voltage between
CO03 (14) and (17)
normal and stable?

* At MIN: 2.9 - 3.3V

Starting motor signal 7 YES

Is voltage between
CO03 (8) and chassis
normal and stable?

« During operation?
20 - 30V

NO

NO

Table 1

Controller model code

03

280

0 The diagram shows monitoring code 03.
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TROUBLESHOOTING

E-MODE

Engine throttle,
pump controller

E-9 Related electric circuit diagram

€03 {04020)

Startine switch
ON sienal

Throttle command

Throttle power
source (+}
Feedback

Throttle sower
source {~}

X07 (MICIT)

®
@

@,

(®

Cause Remedy
See N mode
Defective adjustment of Adjust
linkage
Defective injection pump See S mode
Defective governor motor Replace
Defective contract of wiring
harness between starting Repair or
switch ACC-X07 (17)-C03 replace
(female) (8), or defective
starting switch
See E-5
See E-2
See C-20
Starting :
switch X07{MIC17) H1{4 (MB) Fuse
D) ) Yol
E0S (M3}
Fuel contro!
-{z) dial

)

(®

E04 (X3)

Governor

—

i4

(D

@D potentiometer

6 =

Xo8Db269
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TROUBLESHOOTING E-MODE

b) There is hunting

YES
2 4 YES
When linkage be-
tween governor motor
YES |Is E218 , L — and pump is adjus-
displayed? ted, does condition
become normal?
« Turn starting switch NO
ON.
3 Starting motor signal 7 YES
When linkage is dis-
connected and motor YES | Is voltage between
L lever is placed at po- | - CO03 (8) and chassis
1 NO %ﬂggfngine low Potentiometer 6 normal and stable?
Is controller model ) ) YES Is voltage between « During operation? NO
code as shownin + Tumn starting switch 1 CO3 (14) and (17) 20 - 30V
Table 17 ON. normal and stable?
 Turn fuel control dial .
from MIN to MAX Fuel control dial 5 YTV
« Turn starting switch and stop also at :2.9-33V
ON. midway position. Is voltage between . At MAX NO
« Set to monitoring — C03 (4) and (17) ™~ :05-09V
code 03 or 02. NO | hormal and stable? o '
* At MIN
14.0-4.75V NO
* At MAX
:0.25-1.0v

Table 1

Controller model code

D3 280

0 The diagram shows monitoring code 03.
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TROUBLESHOOTING E-MODE
Cause Remedy
See N mode
Defective adjustment of Adjust
linkage
Defective injection pump See S mode
Defective governor motor Replace
Defective contract of wiring
harness between starting Repair or
switch ACC-X07 (17)-C03 replace
(femal) (8), or defective
starting switch
See E-5
See E-2
See C-20
E-9 Related electric circuit diagram
Starting :
switch XO07{MIC17) Hi4 (MB) Fuse
Engine throttle, :D ®) 4 |
pump controller
€03 {04020) X07M1C1T E0S (M3)
Fuel control
Startine switch | | i
ON sienal @ @ @ dial
Throttte comnand @ 5 2
4 €,
(®
E04 (x3) Governor
Throttle power potentiometer
source [+ I @ N
Feedhack 14 2 :’_
Throttle rower |
source {~} ! @
XoaDbh269
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TROUBLESHOOTING

E-MODE
E-10 Lack of output (engine high idling speed is too low)
O Before carrying out troubleshooting, check that all the related connectors are properly inserted.
O Always connect any disconnected connectors before going on the next step.
YES
YES
YES | Is E218
displayed?
« Turn starting switch
ON. YES
Potentiometer 6
3 Is voltage between
o YES | C03 (14) and (17)
Dows injection pump normal and stable?
— lever contact FULL 1~ Fuel control dial 5
1 stopper?
Is voltage between * ALMIN
Is controller model ) YES :2.9-3.3V
code asshown n - L S Sl [ romatand saler [ ] * ATMAX *
Table 17 to MAX . 0. .
* H/O mode.
 Turn starting switch ° A;hglN4 757
ON. . Is adjustment of . .At.MAX. NO
« Set to monitoring | | linkage between C0.25 - 1.0V
code 03 or 02. NO | governor motor and o ’
pump normal? 8 YES

When linkage between
governor motor and
pump is adjusted, oes
condition become

normal?

« See TESTING AND
ADJUSTING.

Table 1

Controller model code

03

230

0 The diagram shows monitoring code 03.
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TROUBLESHOOTING E-MODE
Cause Remedy
See N mode
Defective injection pump See S mode
Starting motor signal 7 YES Defective governor motor Replace
Is voltage between . .
— €03 (8) and chassis [ Defective contact of wiring
normal and stable? harness between starting Repair or
i _ switch ACC - X07 (17) - CO3 | replace
: ggt'g%sperat'on? NO (female) (8), or defective
starting switch
See E-5
See E-2
Defective adjustment of
governor motor linkage
See S mode Adjust
See C-20
E-10 Related electric circuit diagram Starting :
switch X07{MIC17) H14 (MB) Fuse
Engine throttle @ O) @) ot —
pump controller
C03 (04020) X07 (MICID) E0S (M3}
Fuel control
Startino switch | dial
ON sienal @ @ @ a
Throttle command @ 5 2
4 (®
®
EO4 (x3) Governor
Throttle power potentiometer
source (+) 7 @ N
Feedback 14 @ :’_
Throttle oower
source {~} ! @
XosDbD269
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TROUBLESHOOTING E-MODE

E-11 Engine does not stop

A Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

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

0 Always connect any disconnected connectors before goning on the next step.

0 Read the precautions given in TESTING AND ADJUSTING, "Adjusting travel of governor motor lever"
before carrying out the troubleshooting.

Cause Ramedy
2 YES Defective injection See S mode
pump
Doas injection pump
YES | stop lever move | | YES { Defective fuel Replace or
when switch is moved shut-off solenoid repair
from ON to OFF? 3
@ Turn starting When starting
1 switch ON to switch is OFF, is B
OFF. NO | voltage between
Is controller CO3 (8) and chassis
model code as - normal? Contact with 24V wiring
shown in Table 17 hamess between starting
# Max. 1V NO switch ACC - X07(17) - Replace
® Turn starting CO03 {femate) (8), or
switch ON, defective starting switch
® Set to monitoring
code 03 or Q2. See C-20
NO
X02CHO24
Table 1

Controller model code
D3 e2ao

53 2oo

0 The diagram shows monitoring code 03.
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TROUBLESHOOTING E-MODE
E-11 Related electric circuit diagram
Enaine throttle.
pump controller
€03 (04020) X07{MICIT7)
gﬁag;ﬂ:smm ® (D ACC
O ) g

cot

MiC13)
Battery relar drive @
GND @ Battery

2
GND q A13 E 8 relay
BR E
X08DD270
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TROUBLESHOOTING

E-12

E-12 Defective operation of battery relay system (engine does not stop)

0 This only occurs when the engine is stopped and the starting switch is turned OFF.
Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION

A\ position).

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

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

Cause Remedy
YES
See E-6
1
Is E315 displayed? YES Defective engine throttle, Replace
Relay drive signal 2 pump controller
« Turn starting switch Is diS[()j|ay3;)f morr:itor-
ON. no| Ing code 3 as shown > YES .
in Table 17 Defective battery relay Replace
Is resistance between
e Turn starting switch CO1 (female) (1) and bat-
OFE. tery relay term_iljal BR,
« 20-30V ang between wiring har Disconnection in wiring
i harness between C01 Replace
« Between COL (fe- NO (female) (1) - battery
male) (1) and battery relay BR
relay BR: MAX. 1 Q
» Between wiring har- . .
ness and chassis: When light is connected
Max. 1 MQ
e Turn starting switch
OFF.
« Disconnect CO1 and
battery relay BR.
Table 1
. When ON (Approx.
Voltage from starting (Approx. 24V)
switch (CO3 (8))

Condition of actuation
of controller circuit CO1 (1)

OFF
See Note 1

To battery relay (BR)

Voltage output from controller

when starting switch is OFF

_

OFF

When ON
(Approx. 24V)

Drive time

44—

To battery relay (BR)
Min. 4.0 sec

Max. 7.0 sec (when it is impossible
to set to NO INJECTION because

of failure in motor)

X02CH026

Note 1: When the starting switch is ON, the controller end is OFF, but a voltage of approx. 20 - 30V is always
from starting switch BR, so if the voltage is measured at CO1 (1), there is a voltage of 20 - 30V.

20-132



TROUBLESHOOTING

E-MODE

E-12 Related electric circuit diagram

X07 (MIC17)

H14 (ME) Fuse

Startine/ B CE)

Mit{L2)

s

switeh BRS CZ)

Engine throttie pump
controller

€03 (04020)

ol

Fusible )ink

Battery relar

Starting switch (E:*-*
ON sienal

Battery reiay (E)
drive

Co1 (MICI13)

- —{ A13

XosDD271
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TROUBLESHOOTING S-MODE

TROUBLESHOOTING OF ENGINE SYSTEM (S MODE)

METHOD OF USING TROUBLESHOOTING CHARTS

This troubleshooting chart is divided into three sections: questions, check items, and troubleshooting. The
questions and check items are used to pinpoint high probability causes that can be located from the failure
symptoms or simple inspection without using troubleshooting tools.

Next, troubleshooting tools or direct inspection are used to check the high probability causes to make the final
confirmation.

Question
Sections (A) and (B) in the chart below corresponds to the items where the answers can be obtained

from the user. The items in (B) are items that can be obtained from the user, depending on the user’s level.

Check items
The serviceman carries out simple inspections to narrow down the causes. The items under (C) in the

chart below correspond to this. The serviceman narrows down the causes from information (A) that he has
obtained from the user and the results of (C) that he has obtained from his own inspection.

Troubleshooting
Troubleshooting is carried out in the order of probability, starting with the causes that have been marked

as having the highest probability from information gained from (A) and (B).

Causes

(13/{2/13)

1\ @ {a) O
g
5 {b) ©
3 {c) ©
/ (e O
{8) O
® [ w
©L g
3¢
' 2
a
[#]
i @
-
3£ i ®
30
,gg ifi ®

20-134



TROUBLESHOOTING S-MODE

The basic method of using the troubleshooting chart is as follows. Items listed for Question and Check Items
that have a relationship with the Cause items are marked with O, and of these, causes that have a high probabil-
ity are marked with OO.

Check each of the Questions and Check items in turn, and not the O and OO in the chart for items where the
problem appeared. The vertical column (Causes) that has the highest number of points is the most probable
cause, so start troubleshooting for that item to make the final confirmation of the cause.

% 1. For [Confirm recent repair history] in the Question section, ask the user, and mark the Cause column
with a (E to use as reference for locating the cause of the failure. However, do not use this when
making calculation to narrow down the causes.

% 2. Use the & in the Cause column as reference for [Degree of use (Operated for long period)] in the
Questions section as reference. As a rule, do not use it when calculating the points for locating the
cause, but it can be included in necessary to determine the order for troubleshooting.

/ Causes

#1 | Confirm racent repair history
%2 | Degroe of use Operatred for long paricd AlA A
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TROUBLESHOOTING

S-MODE

e Example of troubleshooting when exhaust gas is black
Let us assume that [Clogged air cleaner] is taken to be the cause of black exhaust gas. Three symptoms
have causal relationship with this problem: [Exhaust gas slowly became black], [Power slowly weaker], and
[Air cleaner clogging caution lamp flashes]. If we look from these three symptoms to find the causes, we
find that there is a relationship with five causes. Let us explain here the method of using this causal relation-
ship to pinpoint the most probable cause.
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O : Possible chuset I}udqlnn fmm Cusstions and check items}

O : Moz p

[T g from G and Chack ams}

2+ Pogsitile chusos dus to hngth of usa {used for » long pariodt
@ : fterns to confirm tha cause.

Chack iterns

Cenfitrn recant repair history

Degren of uze | Opasated ko 16ng paricd

Suddeniy bacurns Hlack
Color of exhaust gas
Blue undar light load

Guestions

Engine oil must be added more fraguently

Powar was lost Sua

Non-specifisd fusl has besn usad

Nolss of interferanca la hased from wround turbocharger

Bicw-bry pias s s

[*]

Enging pitkup I3 poor and combuation i Irregular

When axiast manifald is touched iamediaieh: shar
g snpene, of some cyli is low

Match marks on fusl inj pump are out of alignma

Senl on injection pump has came off

Clanging sound ia heard from argund cylindsr kaad

Exhaust noise is sbnormal

Mutfler is crushad

Laskage of aic batwesn turbochargsr and hesd, i0ose clamp

Trouhteshooling

Wihen gor I rotaed by hand, it it found o be hesvy

mdrmbmm ilnlnmdhboclm

Whan iy wd, it |8 Tound 10 be low

Spesd of soma cylinders doss not changs whan oparatin
#n reduced cylinders ?

timing is found to be incorrect

injettion pump test shows that injection I3 Ingorract

Whan valve clesrance iy chackad directly it is found to be
outside standard valus

Mmmuﬂ«kmnmwmmwnmﬂ
‘Whan control rack is pushad, & is found 10 be heayy or doas
ROt Hatum

Rarmady

RAupiacn

f;

Ql0

Asplace

i
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;s
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O
[
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O
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Q
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[=]
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TROUBLESHOOTING S-MODE

YyYYYVYVY
L Five causes |

l} Step 1

Clarify the relationship between the three
symptoms in the [Questions] and [Check items]
section and the five Cause items in the vertical
column.

l

Three symptoms|
| ]

V4 Step 2
Add up the total of O and O marks where the
horizontal lines for the three symptoms and the
vertical columns for tha gauses intersect.
{1) Clogged air cleaner element: Q00
(2) Air leakage between turbocharger

and head: 00

{3) Clogged, seized injection nozzle: O
(4) Defective contact of vaive, valve seat: O
{5) Wom piston ring, cylinder: O

u Step 3

The calculation in Step 2 show that the closest
relationship is with {Clogged air cleaner
element). Foliow this column down 1o the
troubleshooting area and carry out the
troubleshooting item marked ®. The Remedy is
given as [Clean}, so carry out cleaning, and the
exhaust gas color should return to normal.
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TROUBLESHOOTING S-MODE

MEMORANDA

20-138



TROUBLESHOOTING S-MODE

S-1 Starting performance is poor

(starting always takes time)

0 Check that the monitor panel does not display any ab-
normality in the governor control system. General
causes why exhaust smoke comes out but engine
takes time to start.

e Defective electrical system

e Insufficient supply of fuel

e Insufficient intake of air

e Improper selection of fuel (At ambient temperature of
10°C or below, use ASTM D975 No. 1)

0 Battery charging rate

Charging rate
100% 90% | 80% | 75% | 70%
Ambient temperature

20°C 1.28 126 | 1.24 | 1.23 | 1.22
0°C 1.29 1.27 | 125 | 1.24 | 1.23
-10°C 1.30 128 | 1.26 | 1.25 | 1.24

e The specific gravity should exceed the value for the
charging rate of 70% in the above table.

 In cold areas, the specific gravity must exceed the
value for the charging rate of 75% in the above table.
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TROUBLESHOOTING

S-MODE

Legend

00

: Possibie cauges (udying from Questions and Check items}

: Most probable causa (judging from Questions and Check iterns)
; Possible causes due to length of use (used for a long period)

: ftems to confinm tha cause

i Causes
3)
s[5 s
F & g 8
“ = g
gé‘ ggfg ;fg
HHHHHEHAHEEES

Quesiions

Check items

Confirm recent repair history

Dagree of use of machine Operated for iong peried

Gradually became worse

Ease of starting Starts when warm

Indizator lamp does not light up

g L
o4

Engine ol must ba added mone frequently

Replacement of fiters has not been tarred out according 1o Oparation Marmat

Adr cieaner clogging caution lamp Rashes

L
2
@
0
0

Non-specified fuei is being used

Battery charge lamp is ON

Starding maotor cranks enging siowly

When axhaust manifold is touched immediately after starting
engine, temperature of some cylindars is low

Engine does not pick up smoothly, and combustion is imegular

Blow-by gas is mxtassive

Match marks on fuel injection pump are out of alignment

Mud is stuck 1o fuel tank cap

When engine is cranked with starting motor

1) Littie fus! comes out sven when injection pump sleeve
nut is joosened

2) Little fued comes out even when fusl filtsr air bleed plug
is kosened

Leakage from fuel piping

There is hunting from engine (rotation is iregulan

Troubleshooting

\Whan compression presaure is measured, it is low

When air cleaner element is inapacted, it is cloggad

When fusl filter, strainer are inspected, they are clogged

When fead purnp strainer is inspected, #t is clogped

Haatar maunt does not bacome warm

Voltage between alternator terminal R and terminal E is not
within 26 - 30V

Either specific gravity of electrolyte or voltage of battery is low

Spesd does nat change when operation of certain cylinders is stopped

When chack is made, injection ming is incorrect

When control rack is pushed, it is found to be haavy or does
not return {when kling cover at rear of pump is remaver, it
can be saan that plunger control sleeve does not move}

When fuel cap is inspected directly, it is clogged

Remedy

Replace
Correct
Clean
Clean
Ciean
Replace
Replace
Replace
Replace
Adjurst
Replace
oI
Clean
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TROUBLESHOOTING S-MODE

S-2 Engine does not start
(1) Engine does not turn

General causes why engine does not turn

e Internal parts of engine seized

O Ifinternal parts of the engine are seized, carry out troubleshooting for “Engine stops during operation”.
e Defective electrical system

lLegand

QO : Possible causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check items)
A : Possible causes due to langth of use (used for a long period)

@ : items to confirm the cause

Confirm recent repair history
g Degree of use of machine Operated for long period Al 1A
g | Conaition of horn when starting | Hom sounds eilelle
G | switch is turned ON Hern does not sound or volums is low @
Makes grating noise o|e
When starting switch is turned to S di - © ©
START, pinion moves out, but aon cdisengages again
o Makes rattling noise and does not turn ]
_uE_.! When starting switch is turmexd to START, pinion does not move out
';"3 When starting switch is turned to ON, there is no clicking sound () @
& | Battery terminal is loose @)
When hattery is checked, battery electrolyte is low @]
=| =
Specific gravity of electrolyte, voltage of battery is low ® 4
=| e
For the foliowing conditions 1) - 4}, turn the starting switch Wl 0
OFF, connect the cord and carry out troubleshooting at ON 5l 5
z| z
@ 1) When terminal B and terminal C of starting switch are o w| @
S connected, engine starts 8 8
o [} ]
7 2) When terminat B and terminal € of starting motor are el lo e
= connected, engine starts ol§
g -4 -
= 3) When terminaj B and terminat C of safety relay are ® wiu
connecied, engine starts § ﬁ;
E} E
4} There is not 24V between battery relay terminal M and ® i
terminal E wi w
When ring gear is inspected directly, tooth surface is chipped ® (% &8;
S| B & 8181818
Remesy | 81818/ %181 58
slaelajlaele|lolo
rle|dje|{e|a|x

X02CHD32
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TROUBLESHOOTING S-MODE

(2) Engine turns but no exhaust smoke comes out (fuel is not being injected)

0 Check that the monitor panel does not display any abnormality in the governor control system.
General causes why engine turns but no exhaust smoke comes out

e Supply of fuel impossible

e Supply of fuel is extremely small

e Improper selection of fuel (particularly in winter)

O For standard for fuel use, see FUEL, COOLANT and LUBRICANTS.

Causes

Legend

O : Possible causes (judging from Questions and Check items)

© : Most probabie cause (judging from Questions and Check itemns)
: Possible causes due to length of use {used for a long period)

@ : ltems to confirm the cause

Confirm recent repair history
Degree of use of machine I Operated for long period NlA Fay
Exhaust smoke suddeniy stops comning out (when starting again)
Replacement of fillers has not been carried out according to Operation Manual (@] [}
There is leakage from fuel piping ®
Mud is stuck to fuel tank cap ©
When fuel filter is drained, fuel does not come out ©
When engine is cranked with starting motor,

&
el
©

Questions

1) injection pump coupling does not tum

2) No fuel comes out even when fuel filter air bleed plug is loasened (@) o] o] O

Check itemns

3) No fuel spurts out even when injection pipe sleeve nut is loosened @|oIe

Rust and water are found when fuel tank is drained 0|0

inspect injection pump directly @

When control rack is pushed, it is heavy or does not return @
Inspect feed pump directly ®
When fuel filter, strainer are inspected directly, they are clogged ® ®
When feed pump strainer is inspected directly, it is clogged ®
When fuel cap is inspected directly, it is clogged

Trou.bleshooting

@
i+
Remedy g

Replace
Replace
Replace
Clean

Clean

Comect
Replace

Q

X02CH033
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TROUBLESHOOTING

S-MODE

(3) Exhaust smoke comes out but engine does not start (fuel is being injected)

General causes why exhaust smoke comes out but engine does not start/_

Lack of rotating force due to defective electrical system
Insufficient supply of fuel

Insufficient intake of air

Improper selection of fuel and oil

Legend

O

L Jrde

: Possible causes {judging from Quastions and Check items)

: Most probable cause (judging from Questions and Check items)
: Possible causes due to length of use (used for a long period}

: Iterns to confirm the cause

Causes

Confirm recent repair history

Degree of use of machine I Operated for iong penod

Suddeniy failed to start

When angine is cranked, abnormal noise is heard from around head

G|o

Questions

Engine oil must be added more frequently

Non-specified fuel is being used

Replacement of filkers has not baen camied cut according to Operation Manual

Rust and water are found when fuel tank is drained

Air cleaner clogging caution lamp flashes

@0

Preheating indicator tlamp does not light up

Stasting motor cranks engine slowly

Mud is stuck to fuel tank cap

When fuel lever is placed at FULL position, it does not cantact stopper

When engine is cranked with starting motor,

1) Little fuel comes out even when injection pump sieeve nut is lkosened

2} No fuel comes out even when fuel filter air bleed plug is loosened

Check items

There is ieakage from fuel piping

When exhaust manifold is touched immediately after starting
enging, temperature of some cylinders is low

When fuel filter is drained, no fuel comes out

Remove head cover and check directly

When control rack is pushed, it is heavy or does not retum

VWhen compression pressure is measured, it is low

When fuel filter, strainer are inspected directly, they are clogged

When feed purnp strainer is inspected directly, it is clogged

When air cleaner elament is inspected directly, it is clogged

Heater rmount dogs not become warm

Troubleshooting

Either specific gravity of slectrolyte or vollage of battery is low

When feed pump is operated,operation is foo light or too heavy

When injection nozls is tested independently, spray condition is poor

When fuet cap is inpected directly, it is clogged

Remedy

Replacd
Repl

Replaoel

Clean

Clean

Clean

Replacq

Replaod
Correc

Clean
Clean
Replace

XD2CHR34
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TROUBLESHOOTING

S-MODE

S-3 Engine does not pick up smoothly (follow-up is poor)

0 Check that the monitor panel does not display any abnormality in the governor control system
General causes why engine does not pick up smoothly
Insufficient intake of air

Insufficient supply of fuel

Improper condition of fuel injection

Improper fuel used

Legend

( : Possible causes (judging from Questions and Check items)
: Most probable cause (judging from Guestions and Check items)
: Possible causes dua to length of use (used for a long period)

@ : items to confirm the cause

[

Causes

Questions

Check items

Confirm recent repair history

Degree of use of machine LOpera‘lJed for long period

Replacemert of fitters has not been camied out according to Cperation Manual

Non-specifisd fusi is being used

Engine oil must be added more frequentty

Rust and water are found when fuel tank is drained

Air cleaner clogging caution lamp flashas

Noises of interference is heard from around turbocharger

Engine pick-up suddenly became poor

Q|e

Blue under light toad

Coior of exhaust
gas Biack

Clanging sound is beard from around. cylinder heaa

Mud is stuck to fuel tank cap

There is leakage from fuel piping

High idling speed under no load is normal,
but speed suddenly drops when load is appled

There is hunting from engine (rotation is irregular)

When exhaust manifold is touched immediatly after starting
engine, temperature of some cylinders is kw

Blow-by gas is excessive

Troubleshooting

When air cleaner element is inspected directly, it is ckogged

When fuel filter, srainer are inspected, they are clogged

When feed pump strainer is inspected directly, it is clogged

Speed does not change when operation of certain cylinders is stopped

When control rack is pushed, it is beavy or does not retum

When compression pressure is measured, it is bow

When turbiocharger it rotated by hand, it is heavy

When valve clearance is checked, it is outside standard value

When fuei cap is inspected directly, it is clogged

When fead pump is operated, operation ig toa light or oo heavy

Remedy

Clean

Clean

Clean

Correct

Replace

Replace

Replace

Adjust

Clean
Correct
Replace
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TROUBLESHOOTING

S-MODE

S-4  Engine stops during operations

O Check that the monitor panel fuel level display shows that there is still fuel remaining

General causes why engine stops during operations

e Seized parts inside engine

e Insufficient supply of fuel

e Overheating

O If there is overheating and the engine stops, carry out troubleshooting
for overheating

Legend

Failure in main piston pump
O If the engine stops because of a failure in the main piston pump,
carry out troubleshooting for the hydraulic system (H MODE)

(O : Possible causes {judging from Questions and Check items)

© : Most probable cause (judging from Cluestions and Check items)
A : Possible causes due to length of use (used for a long period)

@ : ltems to confirm the cause

Causes

Queslions

Check items

Confirm recent repair history

Degree of use of machine I Operated for long period

Abnormal noise was heard and engine stopped suddenly

Candition when | Engine stoppad slowly

engine stopped There was hunting and engine stopped

Engine averheated and stopped

Replacemnent of filters has not been carried out accerding to Operaion Manual

Non-specified tuel is being used

When feed pump is operated, operation is toe light or too heavy

C|o®| 0] 0O

Olo|e; O | O
@0

Mud is stuck to fuel tank cap

Does not tumn at all

Try 1o turn by hand

using barring ool Tums in opposite direction

Moves amount of backlash

Rust and water are found when fuel tank is drained

Metal particles are found when il is drainad

Troubleshooting

When oil pan is removed and inspected, it is abnormal

When head cover is removed and inspected, it is abnormal

When gear train is inspected, it does not tum

When fuel fitter, strainer are inspected directly, they are clogged

yvhen feed pump strainer is inspected directly, it is clogged

Inspect feed pump directly

When control rack is pushed, it is heavy or does not retumn

S broubleshooting of HYDRALULIC, MECHANICAL SYSTEM (HRMODH

Remedy

Replace

Replace

Replace

Replace

Replace

Clean

Claan

Replace

Correct

Replace | @

Clean

X02CHO36

20-145



TROUBLESHOOTING S-MODE

S-5 Engine does not rotate smoothly (hunting)

0 Check that the monitor panel does not display any abnormality in the governor control system

General causes why engine does not rotate smoothly

e airin fuel system

e Defective governor mechanism

e Defective electric governor mechanism

O If hunting does not occur when the rod between the governor motor
and the injection pump is disconnected, troubleshoot by using
the electrical system troubleshooting (E Mode)

g
2
3
E o
&
/£
2]
Legend & §»
O : Possible causes (judging from Questions and Check items) g P
© : Most probabie cause (judging from Questions and Check items) = .2
2 ; Possible causes due to length of use (used for a long period) g é?
@ : ltems to confirm the cause SlE
Confirm recent repair history
Degree of use of machine I Operated for long period AlA
o Occurs at a certain speed range S|e|e|O
£ " . —
§ Condition of hunting Qceurs at low idling O ol el le]lle]lle
c COccurs even when speed is raised QIOIO O
Replacemert of filters has not been carried out according to Operation Manual @|o
Rust and water are found when fuel tank is drained Cl0
Leakage from fuel piping 0] [©)]
When feed pump is operated
2]
g 1) No response, light, return is quick ©
T | 2 Noresponse, light, return is normal ©
2 —
© Engine speed rises too far ©OF [
Engine is sometimes difficult to stop © ©
Seal on injection pump has come off © ©
o L When govemnor lever is moved it is stiff ® @
‘% When injection pump is tested, govemor is improperly adjusted @
Q
= | when control rack is pushed, it is heavy or does not retum o
2
3 When fuel cap is inspected directly, it is clogged ® @
o
fin When feed pump strainer is inspected, it is clogged ®
When fuel filter, strainer are inspected, they are clogged L
ﬁ T’E -5 s [= = -GQ: g =
Remedy [215(5|5|5[5(5(5]8
LiL|L|L|FlIolo|C|D
X02CHD37
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TROUBLESHOOTING S-MODE

S-6 Engine lacks output (no power)

0 Check that the monitor panel does not display any abnormality in the governor control system.
Measure the engine speed and judge if the cause is in the engine
or in the chassis.
General causes why engine lacks output
e Insufficient intake or air
e Insufficient supply of fuel
e Improper condition of fuel injection
e Improper fuel used (if non-specified fuel is used, output drops)
Lack of output due to overheating
O If there is overheating and insufficient output,
carry out troubleshooting for overheating.

Legend

O : Possible causes (judging trom Questians and Check items)
© : Most probable cause {(judging from Questions ang Check fems)

A : Possible causes due to length of use (used for a long pericd)

@ : Items to confirm the cause i
Confirm recent repar history
Degree of use of machine Operated for long period fa

Suidenly

FPowar was lost

Gradually

B0

Engine oil must be added more frequently

Replacsment of filtars has not been carried out according to Operation Manual
Non-specified fuel is being used

Air cleaner clogging caution lamp flashes o
Black (] [
Biue unger kght load @
Noise of interference is heard from ancund turbocharger e}
Blow-by pas is excessive @
Engine pickup is poor and combustion is iregutar ) Q@ Q|0

Cuestlons

©
|6
Q|G

Coilor of exhaust gas

High Mling speed under no kad is normal, but speed suddenty
drops when Ioad is applied ®(® ®]

Check ftems

When exhaust manifold is touched immediatly after starting sngine.
temperature of some cylinders is low e|lo

Thera is hunting from engine (rotation is irregular) o] | Q0
Clanging sound is heard from around cylinder head @
High idting speed of engine is low &} &}
Leakage from fisel piping ®
Coclant femperature gauge is in red range

When air cleaner element is inspected, it is clogged @
When turbocharger is rotated by hand, it is heavy ®
When compression is measured, it is (ow L ®
When fuel filier, strainer are inspesied, they are ckigged ®
When feed pump strainer is inspected, it is clogged @
Speed does not change when operation of certain cylinders is stopped
When control rack is pushed, i is heavy or does not retumn L
When valve clearance is checked, il is outside standard value ol
When lever is placed at FULL position, it does not contact stopper L ]
When feed pump is operated, operation is toc light or too heavy
When fuel cap is inspected, it is clogged

Troubleshooting

L
@
Carry out lroubleshooling for overheating | | &

Remedy

Clean
Replace
Replace
Clean
Clean
Correct
Replace
Adjust
Replaca
Adjust
Conract
Clean
|

X02CHD38
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TROUBLESHOOTING S-MODE

S-7 Exhaust smoke is black
(incomplete combustion)

General causes why exhaust smoke is black
* Insufficient intake of air

* Improper condition of fuel injection

*  Excessive injection of fuel

Legend

O : Possible causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check items)
A\ Possible causes due to length of use (used for a jong period)

® : Items to confirm the cause

Confirm recent repair history
Degree of use of machine OQperated for long pericd AlALA Ay
Suddenly bacarne black )] @]

Coior of exhaust gas Gradualty became black © o)

Blue under light load

@lo

Engine qil must be added more frequently

Suddeniy ° 0 O 0

Gradually OO el [e
Non-specified fuel being used O O
Noise of interference is heard from around turbocharger (2]
Air cleanar clagmgling caution lamp flashes @
Blow-by gas is excessive ' ®
Engine pickup is poor and combustion is irreguiar ' @ ololo

Questions

Power was lost

When exhaust manifold is touched immediatly after starting engine,
temperature of some cylinders is low

Mateh marks on fuel injection pump are out of alignment @
Seal on injection pump has come off (@)
Clanging sound is heard from around cylinder head ©
Exhaust noise is abnormai 9] O
Muffler is crushed
Leakage of air between turbocharger ard head, loose clamp ©

Check items

e|e

When turbocharger is rotated by hand, it is heavy Y
When air cleaner is inspected, it is clogoed ]
When compression pressure is measured, it is low ® ®
Speed does not change when operation of certain cylinders is stopped ®
When check is made, injection timing is incorrect @
injasction pump test shows that injection amount is incorrect ®
When valve clearance is checked, it is outside standard value ®
When muffler is removed, exhaust coler returns to normal

Tmubleéhooting

When contro! rack is pushed, it is heavy or does not return

Rermedy

Replace
Clean

Replace
Replace
Adjust

Cormrect
Replace

Replace | @

Adjust
Replace

Adjust

X02CHO39
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TROUBLESHOOTING S-MODE

S-8 Oil consumption is excessive (or exhaust smoke is blue)

O Do not run the engine at idling for more than 20 minutes continuously. (Both low and high idling)
General causes why oil consumption is excessive
e Abnormal combustion of oil

e  External leakage of oil

e Wear of lubrication system

Legend

O : Possible causes (judging from Questions and Check items)

@ : Most probable cause (judging from Questions and Check itams)
A\ : Possible causes due to length of use (used for a long period)

@ : ltems to confirm the cause

Confirm recent repair history
- Degree of use of machine I Operated for kong pericd
é Cil consumption suddenty increased
2 ] Engine oil must be added more frequently
@ Engine oil becomes contaminated quickly Q1@ |0
Exhaust smoke is blue under light load @0
Amount of blow-by gas Excessive e o o
None @
Area around engine is dirty with oil @e|0|e
g | There is oil in engine coolant : ()
g‘ When exhaust pipe is removed, it is dirty with oil © O
E When turbocharger air supply pipe is removed, it is dirty with oil o]
© Lol level in PTO chamber rises ®
Clamps for intake system are loose &)
When compressien prassure is measured, it is low L AL
=] when breather element is inspected, it is clogged with dirty oil L
g There is extemal ieakage of oil from engine ole|oe
fg Pressure-tighteness test of oil cooler shows jeakage L 3
% Excessive play of turbocharger shaft o|®
= | Inspect rear seal L J
When intake manifold is removed, dust is found inside @
When intake manifold is removed, inside is dirty with oil ®
THARRRAREARRAEE
e HHHHHHEHEHEE
cle|o|lolo|olol@d|e|elo|c |
X02CHO40
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TROUBLESHOOTING

S-MODE

S-9  Oil becomes contaminated quickly

General causes why oil becomes contaminated quickly

Intake of exhaust gas due to internal wear
Clogging of lubrication passage

Improper fuel

Improper oil used

Operation under excessive load

Legend
O : Possible causes (judging from Questions and Check items)
@ : Most probable cause (judging from Questions and Check iterns)
& : Possible causes due to length of use {used for a long period)
® : ltems to confirm the cause
Confirm recent repair history
g Degree of use of machine I Operated for long period JiY JaY A
"§ Engine oil must be added more frequently ©
& | Non-specified oil is being used O
Blue under light load ©
Color of exhaust gas
Black @
Excessive %
Amount of blow-by gas © o oo %
e None © @
7
= | When oil fiiter is inspected, metal particles are found Cl |90 %
ﬁ When exhaust pipe is remaved, inside is dirty with oil @ §
© Engine oil temperature rises quickly (o)) %
5
When compression pressure is measured, it is low ® L ] =‘5
o | When breather element is inspected, the hose is broken or 2
=2 pbauly ® £
= | itis clogged with dirty oil i=]
5 2
§ When cil filter is inspected, it is clogged ® g
g When oil cooler is inspected, it is clogged ® E
= ]| Turbocharger drain tube is clogged ® %
Excessive piay of turbocharger shaft 9 f
m
When safety valve is inspected, spring is catching or broken ®|0
@ [ [ ]
Sl<|8[8|<|<| 8|8
Remedy |2l S| 5]|Q]l S| 8| 5| E]—
olllole]l2|2]ala
riole|lejo]|o]oc|x
X02CHO41
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TROUBLESHOOTING

S-MODE

S-10 Fuel consumption is excessive

General causes why fuel consumption is excessive
e Leakage of fuel

e Improper condition of fuel injection

e Excessive injection of fuel

Legend

(O : Possible causes (judging from Questions and Check items)

@ : Most probable cause {judging from Questions and Check items)
2\ ; Possible causes due to length of use (used for a long period)

@ : itemns to confirm the cause

Confirm recent repair history

Degree of use of machine ] Operated for long period

Questions

More than for other machines of same model

Condition of fuei Gradually increased

consumption
Suddenly increased

Black
Exhaust smoke color

White

Seal on injection pump has come off

There is irreguiar combustion

When exbaust manifold is touched immediatly after starting engine,
temperature of some cylinders is low

Match mark on injection pump is misaligned

Check items

There is external leakage of fuel from engine

Engine oil level rises and smelis of diesel fuel

Engine low idling speed is high

o] e

Injection pump measurement shows that injection amount is excessive

Speed does not change when operation of certain cylinders is stopped

When control rack is pushed, it is heavy or does not return

When check is made, injection timing is incorrect

Remove head cover and inspect

Troubleshooting

Remove feed pump and inspect

When engine speed is measured, low idling speed is 100 high

Remedy

Adjust

Replace
Replacel

Adjust

Correct

Correct
Correct
Adjust

X02CHO42
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TROUBLESHOOTING S-MODE

S-11 Oilis in coolant, or coolant spurts black, or coolant
level goes down

General causes why oil is in coolant ’ Causes ’
¢ Internal leakage in lubrication system
e Internal leakage in cooling system

{Legend

O : Possibie causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check items)
A\ : Possible causes due to length of use (used for a long period)

@ : items to confirm the cause

- Confirm recent repair history
é Degree of use of machine Operated for long period A A
]
a Sudenly increased
& | Oillevel Y o[©
Gradually increased Ol
Hard water is being used as coolant O 0]
| =
E 2 | Engine oil level has risen, oil is cloudy white © o] [e)
< =
O = | Excessive air bubbies inside radiator, spurts back Q|©
-g Pressure-tighiness test of oil cooler shows there is leakage ®
% Pressure-tightness test of cylinder head shows there is leakage
o
g | Remove cylinder head and inspect ®
= | Remove oil pan and inspect o|e
1 81 8 8| &
gl m) o] @©
Remedy |G|gla|z|a
| o] @ of @
||| o

X
(=]
[¥]
Q
I
Y
w
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TROUBLESHOOTING

S-MODE

S-12 Oil pressure caution lamp lights up (drop in oil pressure)

O Check that the monitor panel engine oil level lamp is not lighted up.
O When the oil pressure sensor is normal (See M mode).
General causes why oil pressure lamp lights up

O

Legend

Leakage, clogging, wear of lubrication system
Defective oil pressure control

Improper oil used (improper viscosity)
Deterioration of oil due to overheating

For standard of engine oil selection, see FUEL, COOLANT AND LUBRICANTS.

O : Possible causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check iterns)
A : Possible causes due to length of use (used for a long period)

@ : items to confirm the cause

Questlions

Check iterns

Confirmn recent repair history

Degree of use of machine lOperated for long period

Replacement of filters has not been carried out according to Operation Manual

Non-specified oil is being used

O

Lights up at low idling

©

Condition when oit

pressure lamp lights up Lights up at low and high idling

O

Sometimes lights up

@

There is clogoing, leakage from hydraulic piping (extermal)

Metai particles are found when oil is drained

Metal particles are stuck to oii filter elerent

Qil is cloudy white or smells of diesel fuel

Troubleshooting

When oil filter is inspected, it is clogged

Remaove oif pan and inspect

Oil pump rotation is heavy or there is play

There is catching of relief valve or regulator vaive, spring or valve
guide is broken

When oil pressure is measured, it is within standard value

(Canty out Lroubleshiooting for "Olt feved dves” | (O

Remedy

Clean

Clean

Clean

Clean

Correct

Replacd
Adjust

Adjust




TROUBLESHOOTING S-MODE

S-13 Oil level rises (coolant, fuel in oil)

O If there is oil in the coolant, carry out troubleshooting for “Oil is in coolant”.
General causes why oil level rises

e Coolant in oil

e Fuelin oil (Diluted, and smells of diesel fuel)

e Entry of oil from other components

Causes

Legend

QO : Possible causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check items}
A : Possible causes due to length of use (used for a long pericd)

@ : ltems to confirm the cause

Confirm recent repair history
Degree of use of machine I Operated for long period

When engine is first started, drops of water come from muffler

Questions

Exhaust smoke is white

There is oil in radiator coolant

Leave radigtor cap open. When engine is run at idling, an abnormal
number of bubbles appear, or coolant spurts back

Water pumnp breather hole is clogged with mud @

When water pump breather hole is cleaned, water comes out @

Cil leve] goes down in damper chamber ©

Check items

Oil level goes down in hydraulic tank O

Engine oil smells of diesel fuel O

e

Fuel must be added more frequently @

Pressure-tightness test of oil cooler shows there is leakage ®

Pressure-tightness test of cylinder head shows there is leakage 9

When compression pressure is measured, it is low ]

Remove water pump and inspect @

Rermove wear seal and inspect L 4

When main pump is removed, seal is found to be damaged L]

Troubleshooting

Remaove head cover and inspect L ]

Remove injection pump and inspect L J
Defective contact of thermostat seal valve
Remove oil pan and check

Resmedy

Replace
Replace
Replace
Replace
Correct
Replace
Correct
Replace
Replace
Replace } @
Replace | @

X02CH045
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TROUBLESHOOTING S-MODE

S-14 Coolant temperature becomes too high (overheating)

0 Check that the monitor panel coolant level caution lamp is not lit.

O When the monitor panel coolant temperature gauge is normal, go to troubleshooting of machine monitor
system (M mode).

General causes why coolant temperature becomes too high

e Lack of cooling air (deformation, damage of fan)

e Drop in heat dissipation efficiency

e Defective cooling circulation system

0 Carry out troubleshooting for chassis

I Causes

Legend

O : Pessible causes (judging from Questions and Check items)

© : Most probabla cause (judging fror Questions and Check items)
A : Possible causes due to length of use (used for a long period)

@ : lterns 1o confirm the cause

Confirm recent repair history
Degree of use of machine Operated for iong period
Suddenly overheated ©

Candition of overheating
- Always tends to overheat %

O
8]

Rises quickly o

Questions

Coolant temperature gauge
we gaua Does not go down ©

Fan belt whines under susden load @
Cloudy white oil is fioating on coolant ©
Coolant fiows out from overfliow hose @.
Excessive air bubbles inside radiator, coolant spurts back &)
Engine oil levet has risen, oil is cloudy white s ®
There is play when fan pulley is rotated ©
Radiater shroud, inside of undergreund are clogged with dirt or mud
When light bulb is held behind radiator, no light passes through

Coolant is leaking because of cracks in hose or loose clamps ©
When belt tension is inspected, it is loose ®

Check itemns

8| @

Temperature difference between top and bottom radiator tanks ®
is excessive

Temperature difference between top and bottom radiator tanks ®
is slight

When coolant filler port is inspected, core is clogged i

When function test is carried out on thermostat, it does nat open even P
at cracking temperature

When coolant temperature is measured, it is nomal ]
When oil cooler is inspected, it is clogged ®
When measurement is mace with radiator cap lester, set prassurs is low [ ]

Troubleshoating

When compression pressure is measured, it is low @

Remove oi! pan and inspect &

Remedy

Correct
Comect

Correct

Correct, replacd

Replace
Replace
Replace
Replace
Replace
Replace
Replace

X02CHO46
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TROUBLESHOOTING S-MODE

S-15 Abnormal noise is made

O Judge if the noise is an internal noise or an external noise
General causes why abnormal noise is made

e Abnormality due to defective parts

e Abnormal combustion

e Air sucked in from intake system

Legend

O : Possible causes (judging from Questions and Check items)

© : Most probable cause (judging from Questions and Check items)
& : Possible causes due to length of use (used for a long period)

® : ttems to confirm the cause

Caonfinm racent repair history
Degree of use of machine Operated for long period A
9]

Graduatly occurred

Condition of abnomal noise
Suddenly occumed 10 O

Questions

Non-specifed fuel is being used o} {e
Engine oil must be added more frequentty @
Blue under light [cad @

Color of exhaust gas

Black [3)]

Metal particles are found in ol fitter )] (@)
Btow-by gas is excessive )]
Noise of interference is heard from around turbocharger ®
Engine pickup is poor and combustion is abnormal ©

When exhaust mainfold is touched immediately after starting engine, olo
temperature of some cylinders is low

Check ilems

Seal on injection pump has come off
Abnormal noise is loud when accelerating engine o] [©
Glanging sound is heard from around cyfinder head ol e
Leskage of air between turbocharger and head, loose clamp ©
Vibrating neise is heard from around muffler ©

Ole
O
O
O

When compression pressure is measured, it is low ®
When turbocharger is rotated by hand, it is heavy @
Remove gear cover and inspect ® ®
Speed does not change when operation of certain cylinders is stopped @
When control rack is pushed, it is heavy or does not return ®
Injection pump test shows that injection amount is incomrect ®
Fan is deformed, belt is loose @
When valve clearance is checked, it is outside standard value @
Remove cylinder head cover and inspect

When muffier is removed, abnormal noise disappears

Traubleshooting

Remedy

Correct
Correct
Correct

Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace | @

X02CHO47
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TROUBLESHOOTING S-MODE

S-16 Vibration is excessive

O If there is abnormal noise together with the vibration, carry out troubleshooting for “Abnormal noise is
made”.

General causes why vibration is excessive

e Defective parts (abnormal wear, breakage)

e Improper alignment

e« Abnormal combustion

Legend
() : Possible causes (judging from Questions and Check items)
© : Most probable cause (judging from Questions and Check itemns)
2\ : Possible causes due to length of use (used for a long period)
@ : items to confirm the cause
Confirm recent repair history
Degree of use of machine Operated for long period AlAlA
52}
5 Suddenly increased e @)
'-E Condition of vibratiort
g Gradually increased Ojc|C
Non-gpecified oil being used GlO
Metal particles are found in oil filter ©|©
Metal particles are found when oil is drained @] |©)]
., 1Ol pressure is low at low idling Q|0
E Vibration occurs at mid-range speed o] [¢)
é Vibration follows engine speed O|O]OC
& | Exhaust smoke is black |0
Seal on injection pump has come off @)
Remove oil pan and inspect ®
_E Remove side cover and inspect ®
8 | Inspect for loose engine mouting bolts and broken cushions L
E Inspect inside of output shaft (damper) ®
8 | Remove front cover and inspect ®
" | Remove head cover and inspect ®
Injection pump test shows that injection amount is incorrect @
ARBHEER
Remedy | Bl 2|l S[E1S|2
c{ojojeo|lfo|T
rler|cje|Cloe]| <
X02CH048
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TROUBLESHOOTING C-MODE

TROUBLESHOOTING OF ENGINE THROTTLE « PUMP
CONTROLLER (PUMP CONTROL SYSTEM) (C-MODE)

POINTS TO REMEMBER WHEN TROUBLESHOOTING PUMP
CONTROLLER SYSTEM

1. Points to remember if abnormality returns to normal by itself

In the following case, there is a high probability that the same problem will occur again, so it is desirable to

follow up this problem carefully.

a. If any abnormality returns to normal by itself, or

b. If the connector is disconnected and the T-adapter is inserted, or if the T-adapter is removed and the
connector is returned to its original position when carrying out troubleshooting of the failure, and the
service code is no longer displayed, or if the monitor display returns to normal.

c. After completing troubleshooting, always erase the user code from memory.

2. User code memory retention function
When displaying the abnormality code in memory and carrying out troubleshooting, note down the content
of the display, then erase the display. After trying to re-enact the problem, carry out troubleshooting accord-
ing to the failure code that is displayed.
(There are cases where mistaken operation or abnormalities that occur when the connector is discon-
nected are recorded by the memory retention function. Erasing the data in this way saves any wasted
work).
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TROUBLESHOOTING

C-MODE

ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY
OCCURS AND PROBLEMS ON MACHINE

User |Service| Abnormal system Nature of abnormality
code | code
1. Short circuit with ground, short circuit inside front pump PC solenoid
2. Short circuit with power source, short circuit with ground in wiring
Short circuit in pump harness between controller C02 (8) and PC solenoid C13 (1) ((+)
E232 | PC solenoid system side)
3. Short circuit with power source in wiring harness between controller
C02 (18) and PC solenoid C13 (2) ((-) side)
4. Defective engine throttle « pump controller
EO2
1. Disconnection, defective contact inside front pump PC solenoid
Disconnection in 2. Disconnection, defective contact in wiring harness between control-
pump PC solenoid ler C02 (8) and PC solenoid C13 (1) ((+) side)

E233 | system 3. Disconnection, defective contact, short circuit with ground in wiring
harness between controller C02 (18) and PC solenoid C13 (2) ((-)
side)

4. Defective engine throttle « pump controller
Short circuit in swing | 1. Short circuit with ground, short circuit inside swing holding brake
holding brake sole- solenoid

E203 | noid system 2. Short circuit with ground in wiring harness between controller CO1
(3) and solenoid V04 (2) ((+) side)

3. Defective engine throttle « pump controller
EO3
1. Disconnection, defective contact inside swing holding brake sole-
Disconnection in noid
swing holding brake 2. Disconnection, defective contact, short circuit with power source in wir-
E213 | solenoid system ing harness between controller C01 (3) and solenoid V04 (2) ((+) side)

3.

4.

Disconnection, defective contact in wiring harness between sole-
noid V04 (1) and chassis ground((-) side)
Defective engine throttle « pump controller
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TROUBLESHOOTING

C-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when abnormality
is detected

Problem that appears on machine
when there is abnormality

» Resistance of solenoid:
7-14Q

1. Makes output to solenoid 0.

2. Displays user code E02 on monitor panel.

O If the abnormality is restored by the vi-
bration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out).

1. No current flows to the pump EPC
solenoid. Therefore, when the
load is large, there is a big drop in
the engine speed which may re-
sult in the engine stalling.

» Resistance of solenoid;
7-14Q

e Current: 1000mA (H/O mode,
auto-deceleration ON, levers at
neutral, fuel control dial at
MAX.)

1. The current stops flowing to the solenoid,

SO no particular action is taken.

2. If there is a short circuit with the ground at

the (-) end, the current (min. 1A) contin-
ues to flow to the solenoid.

3. It displays user code E02 on the monitor

panel.

O If the abnormality is restored by the vibra-

tion of the machine, it resets the power
source to restor to the proper condition.
(However, the service code display does
not go out.)

1. In the case of 1, it is the same as
E232.

2. In the case of 2, the current (min.
1A) continues to flow to the front
pump PC solenoid, so the output
of the front pump PC valve in-
creases and the overall speed be-
comes slower.

» Resistance of solenoid:
20-60Q

N

1. Makes output to PC solenoid 0.

. Displays user code EO3 on monitor panel.

O If the abnormality is restored by the vibra-

tion of the machine, it resets the power
source to restor to the proper condition.
(However, the service code display does
not go out.)

When the swing is operated, the
motor brake is not released, so the
upper structure does not swing.

» Resistance of solenoid:
20-60Q

1. The current stops flowing to the PC sole-

noid, so no particular action is taken.

2. It displays user code E02 on the monitor

panel.

O If the abnormality is restored by the vibra-

tion of the machine, it resets the power
source to restore to the proper condition.
(However, the service code display does
not go out.)

Same as display E203.
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TROUBLESHOOTING

C-MODE

User |Service| Abnormal system
code | code

Nature of abnormality

Short circuit in pump 1. Short circuit with ground, short circuit inside pump merge/divider sole-
- E204 | merge/divider nod. .
solenoid system 2. Short circuit with ground in wiring harness between controller CO1 (2) and
solenoid V03 (2) ((+) side)
3. Defective engine throttle « pump controller
Short circuit in 1. Short circuit with ground, short circuit inside 2-stage relief solenoid.
2-stage relief 2. Short circuit with ground in wiring harness between controller CO1 (1) and
) . solenoid V05 (2) ((+) side)
E205 | solenoid system 3. Defective engine throttle « pump controller
Short circuit in travel 1. Short circuit with ground in wiring harness between controller CO1 (9) and
) . solenoid V06 ((+) side)
E206 | speed solenoid 3. Defective engine throttle « pump controller
system
Short circuit in active 1. Short circuit with ground, short circuit inside active mode solenoid
mode solenoid 2. Short circuit with ground in wiring harness between controller C01(8) and
solenoid V02 (2) ((+) side)
E207 | system 3. Defective engine throttle « pump controller.
Disconnection in 1. Defective contact, disconnection inside active mode solenoid
active mode solenoid 2. Defective contact, disconnection, contact with power source in wiring har-
system ness between controller CO1 (8) and solenoid V02 (2) ((+) side)
3. Defective contact, disconnection in wiring harness between solenoid V02
(1) and chassis ground ((-) side)
B E208 4. Defective engine throttle « pump controller
Disconnection .i”_ 1. Disconnection, defective contact inside pump merge/divider solenoid
pump merge/divider 2. Disconnection, defective contact, short circuit with power source in wiring
- E214 | solenoid system harness between controller C01(2) and solenoid V03 (2) ((+) side)
3. Disconnection, defective contact in wiring harness between solenoid V03
(2) and chassis ground ((-) side)
Disconnection in 1. Disconnection, defective contact inside 2-stage relief solenoid
2-stage relief 2. Disconnection, defective contact, short circuit with power source in wiring
_ E215 | solenoid system harness between controller C01(10) and solenoid V05(2) ((+) side)
3. Disconnection, defective contact in wiring harness between solenoid V05
(1) and chassis ground ((-) side)
4. Defective engine throttle « pump controller
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TROUBLESHOOTING

C-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when abnormality
is detected

Problem that appears on machine
when there is abnormality

* Resistance of solenoid:
20-600Q

1. Makes output to solenoid 0.
O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

The pump merge/divider valve

continues to merge the oil flow.

1. In the L/O modes, the work
equipment and swing speeds
become faster.

2. The steering is difficult to
turn.

* Resistance of solenoid:
20-60Q

1. Makes output to solenoid 0.
O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

There is no power when travel-
ling or when power max. func-
tion is used (relief pressure is
not increased).

* Resistance of solenoid:
20-600Q

1. Makes output to solenoid 0.
O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

Even if the travel speed is
switched, the travel speed does
not change (travel motor swash
plate angle MAX).

* Resistance of solenoid:
20-600Q

. The current stops flowing to the sole-
noid, so no particular action is taken.

O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

In the standard mode (active
mode OFF), the boom LOWER
speed becomes faster.

* Resistance of solenoid:
20-600Q

. The current stops flowing to the sole-
noid, so no particular action is taken.

O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

Same content as display for E208

* Resitance of solenoid:
20-60Q

. The current stops flowing to the sole-
noid, so no particular action is taken.

O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

Same content as display for E204

» Resitance of solenoid:
20-60Q

. The current stops flowing to the sole-
noid, so no particular action is taken.

O If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

Same content as display for E205
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TROUBLESHOOTING

C-MODE

User |Service| Abnormal system Nature of abnormality
code | code
. Disconnection, defective contact inside travel speed solenoid
- E216 | Disconnection in . Disconnection, defective contact, short circuit with power source
travel speed sole- in wiring harness between controller C01 (9) and solenoid V06 (2)
noid system ((+) side)
. Disconnection, defective contact in wiring harness between sole-
noid V06 (1) and chassis ground ((-) side)
. Defective engine throttle « pump controller
- E217 | Model selection in- . Disconnection, defective contact, short circuit with ground in
put error model selection wiring harness C17 (5) (6) (7) (13) (14)
. Defective engine throttle « pump controller
. Disconnection, short circuit, short circuit with ground in network
wiring harness
. Defective engine throttle « pump controller
- E218 | Network response
overtime error
. Short circuit with ground, short circuit inside LS-EPC solenoid
. Short circuit with power source, short circuit with ground in wiring
Short circuit in LS- harness between controller C02 (7) and solenoid C10 (1) ((+)
- E222 | EPC solenoid sys- side)
tem . Short circuit with power source in wiring harness between control-
ler C02 (17) and solenoid C10 (2) ((-) side)
. Defective engine throttle « pump controller
. Disconnection, defective contact inside LS-EPC solenoid
. Disconnection, defective contact inside wiring harness between
Disconnection in controller C02 (7) and solenoid C10 (1) ((+) side)
- E223 | LS-EPC  solenoid . Disconnection, defective contact, short circuit with ground in wir-
system ing harness between controller C02 (17) and solenoid C10 (2) ((-
) side)
. Defective engine throttle « pump controller
. Disconnection, defective contact, short circuit, short circuit with
ground inside front pump pressure sensor.
- E224 | Abnormality in front . Disconnection, defective contact, short circuit in wiring harness

pump pressure sen-
sor system

between controller C03 (6) and pressure sensor C08 (2) ((+) side)
and between C03 (16) and CO08 ((-) side)

. Disconnection, defective contact, short circuit with power source,

short circuit with ground in wiring harness between controller C03
(3) and pressure sensor C08 (3) (SIG side)

. Defective engine throttle « pump controller
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TROUBLESHOOTING

C-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when abnormality
is detected

Problem that appears on machine

when there is abnormality

* Resistance of solenoid:
20 -60

1. The current stops flowing to the sole-
noid, so no particular action is taken

0 If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore the proper
condition. (However, the service
code display does not go out).

Same content as display for
E206

 Between C17 (6) and
chassis: Max 1 .

Detects abnormality in input

=

. Engine stalls, or

1. Retains data when starting switch is | 2. Work  equipment, swing,
Between C17 (5), (7), ON travel speeds are all slow and
(13), (14) and chassis: No there is no power
continuity
When communications are impossible | 1. Even when travel is operated, the
with the monitor, control is carried out power max. function does not work
with the following settings: 2. The swift speed-down func-
1. Working mode: G/O tion does not work
Priority mode: OFF 3. The auto-deceleration cannot

2.
3. Travel speed: Lo

4. Auto-deceleration: ON

5. Power Max: ON (other are as usual)

be canceled

4. The travel speed does not increase
5. The priority mode has no effect

6. The automatic mode has no effect
* Resistance of solenoid: 1. Makes output to LS-EPC solenoid 0. | 1. The Miand Lo travel speed is
7-14 0 Ifthe abnormality is restored by vibration of too fast
the machine, it resets the power sourceto | 2. In L/O and F/O modes, the
restore to the proper condition. (However, work equipment and swing
the service code display does not go out). speed is too fast
* Current: Approximately 1. The current stops flowing to the LS-EPC | 1. In the case of 1, it is the same
900 mA (Levers at solenoid, so no particular action is taken as E222
neutral, low idling) 2. If there is a short circuit with the ground | 2. In the case of 2, electric current

at the (-) end, the current (min 1A) con-
tinues to flow to the LS-EPC solenoid.
O If the abnormality is restored by the vibration
of the machine, it resets the power source to
restore to the proper condition. (However, the
service code display does not go out.)

(min 1A) continues to flow to
the LS-EPC solenoid, so the
work equipment, travel, and
swing speeds are slow

e Between CO03 (3) and
(16):0.5-45V

 Between CO03 (6) and
(16): 18 -28 V

» Between C03 (female) (3)
and (16), (3) and chassis

» Resistance: No continuity
(Disconnect connectors
C03 and C08)

1. Takes front pump pressure as 0 MPa
(Okg/cm?) when actuating

O If the abnormality is restored by the vibration
of the machine, it resets the power source to
restore to the proper condition. (However, the
service code display does not go out).

The travel speed does not auto-
matically shift (it does not
change from Hi to Lo)

O If the button

is operated
manually, the panel display is
switched

20-164



TROUBLESHOOTING C-MODE

User |Service| Abnormal system Nature of abnormality
code | code

1. Disconnection, defective contact, short circuit, short circuit with
ground inside rear pump pressure sensor

Abnormality in rear | 2. Disconnection, defective contact, short circuit in wiring harness

- E225 | pump pressure sen- between controller C03 (6) and pressure sensor C07 (2) ((+)side)

sor system 3. Disconnection, defective contact, short circuit with power source,
short circuit with ground in wiring harness between controller C03
(13) and pressure sensor C07 (3) (SIG side)

4. Defective engine throttle « pump controller

1. Short circuit, short circuit with ground inside front pump pressure
Sensor or rear pump pressure sensor

- Abnormality in pres- | 2. Short circuit, short circuit with ground in wiring harness between

E226 | sure sensor power controller C03 (6) and front pressure sensor C08 (2) or rear pres-

source system sure sensor C07 (2) ((+)side)

3. Defective engine throttle spump controller

1. Disconnection, defective contact, short circuit inside engine

Abnormality in speed sensor
speed sensor 2. Disconnection, defective contact, short circuit with ground in wir-
- E227 | system ing harness between controller C16 (1) and speed sensor EQ7 (2)

((-) side) and between C16 (2) and EO7 (1) (SIG side)
3. Defective engine throttle « pump controller
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TROUBLESHOOTING

C-MODE

Condition when normal
(voltage, current, resistance)

Action by controller when abnormality
is detected

Problem that appears on machine
when there is abnormality

e Between CO03 (13) and
(16):0.5-45V

e Between CO03 (6) and
(16): 18 -28V

* Between CO03 (female)
(13) and (16), (13) and
chassis

* Resistance: No continuity
(Disconnect connectors
C03 and C07)

1. Takes front pump pressure as 0
MPa (0 kg/cm?) when actuating

0 If the abnormality is restored by the
vibration of the machine, it resets
the power source to restore to the
proper condition. (However, the
service code display does not go
out).

The travel speed does not auto-

matically shift (it does not

change from Hi to Lo)

O If the button is operated
manually, the panel display is
switched.

* Voltage between CO03 (6)
and (16): 18 -28 V

Takes front pump and rear pump pres-
sure as 0 MPa (0 kg/cm?) when actuat-

ing

The travel speed does not auto-

matically shift (it does not

change from Hi to Lo)

O If the button is operated
manually, the panel display is
switched)

* Resistance: 500 - 1000 W
* Voltage (AC range): 0.5 -
3.0 V (engine started)

It functions in the equivalent of the G/O
mode (the speed rises)

It operates about the same as
G/O mode (prolix) (the power is
slightly lower)
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TROUBLESHOOTING C-MODE

JUDGEMENT TABLE FOR ENGINE THROTTLE « PUMP
CONTROLLER (PUMP CONTROL SYSTEM) AND HYDRAULIC
RELATED PARTS

Engine throttie - pump controller (E2:XX sysiem)
Seli-diagnostic display

system

xzelennid sysiem

ion in gump

Abnormality in controlier power source

Shert cirenit in swing huldig braks salmoi system

Diseannection in prmp PL-EPC splenpid system
Discanneetion in swing beake sehencid system
Shert cirgait in gump marguidivider solenald syslem
Short circwit in aztve mode solangid sysise
Bisconnection in active moda solenoid aysiem
Sharl cicuit in tavel spead salecior sulenid
Disconnecsion in tivel spacd 10lecior 30knad aysiom
Short circwit in 2-stagn retial solengid system
Disconnection bn 2-atuye rékef solancid syztem
Shor| ircuit in L5-EFG solenoid sys1em
Diseanngetion in LS-EPC salenoid system

Madal ealecilon Inptt errer

I
[=}
& Im| Short clewit in pumg PC-EPC solenoid system

®

IOIE[; ]

&l
o] &

Failure mode User code

S
B
w

5
-
[
(]
=
=l

Service code 203|213 {204 |214 |207 {208 | 206 J216 |205 | 215

Speeds of all woTk equipment, Swing, (ravel are SIow Of tack power
There is excessive drop in engine speed,or engine stalls

No work equipment, travel swing move

Abnormal noise generated (around pump)

Auic-deceleration does not wark

 Fine control ability s poor or (esponce is poor

Baecm is slow or lacks power

Arm is slow or lacks power

Bucket is slow or lacks power

Boom does not move

Arm does not move

FBucket does not move

| Excessive hydraulic dnft

Excessive time lag (engine at low idiing) ®
F Other equipment moves when singie circut is felieved

Lack of power when pressure rises

In U0, FfO modes, work equipment speed Is faster than speciiied speed
In compound operations, work equipment with larger load is slow
In swing + boom (RAISE), boom ig slow

In swing + arm, arm is slow

In swing + travel, travel speed drops excessively

Deviation is excessive during normal travel
Deviation is axcessive when starting

All work equipment,
ol

{ravel, awing

Woark equipment

|
9!
L]
hed

Compaound
operations

Travel deviation

Travel speed is slow

Steering does not tum or lacks power

Travel speed does not switch or is faster than specified speed
Does not move {one side only)

. Both left and right

Does not swing IS Girection only

Swing acosleration is poor Both left and right

or swing speed is Slow One direction only

[ Excessive overrun | Both Ieft and night

when stopping swindDne direction only

Excessive shock when stopping swing (one direction only)
Excessive abnormal neoise when stopping swing

Excessive hydraulic | When holiding brake is released

drift of swing When hoiding brake (s appied ]
Swing speed Is faster than specified swing speed N
Troubieshooting code when service code is dispiayed c-1| ¢4 c-2 c4 c-q c-f c-7] -4 C-Fe-10E- 111 - 13e-140-150-1
Troubieshooting code when there is abnormality int monitoring check | =] =] —

2\ This shows applicable jtem for service code {simultanecus abnommality at front or rear} X02CHD49

Travel system

Swing systemn

& : This shows applicable item for service code
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C-MODE

padeldsip s1 apos
827188 ou J| apod Buljooysa|gnos)

Check tems in monitoring mode

INchino jueiina 9d43-31

Ha
5
H-13
H-14
H-27
H-28
H-29
H-30
%l H-31

3%| H-15

H-16
H-17
H-18
H-20
H-21
H-22
| H-23
H-24
H-25

H-2
H-3
H-6
He7
H-8
19
H-10
H-11
W] H-12
H-18
H-265
X02CHD50

mdino ualno AL diund jeay

ndino yuauna Ay dund Juosq

13114 1156

e b

indul aunssaid afseyasip dwnd Jeay

jndul sunsseid aBieyasp dund Juoey

11§12
(352 306 | S0 | 30¢ [ 396 | -1
|3
ok |30
5%

ndut paads aulbug

Monitoring code
o
35 | 35¢ |

2pod [apow

oz |10

paads jpael) {g)

o4 obels-z (g)

1apiaipjaBsaw duing (1)

ayeuq Buipjoy Sumg (g)

Actuation of solenold

apowl 8ARY (2)

yoyme gouy| {g)

BpOLU BUSSOISY {G)

Lolms ¥a0f Buimg (g}

dwWng 1axong (2

21

THND 1%ng (1)

Bit pattern

1no wiv (g)

NI wiiy {5)

ASIvy wood (¥)

HIMOT waog (g)

20

Pressure switch

lenes) (2)

Bumsg (1)

[E2 0} pyatm

Waishs Iosuas pants auifise o AJyeuununy

[ J[*][e]l[c]lls] {s][s]1[e][®]

washs 9aunag 10l 10wy einesasd o Alyuuougy

w3l A% JsuaE anssau dund Jo3 w Axjeunougy

Setf-ceagnostic display

WeyzAe ivguas anssaut dumd Jupty i ApjEumuy

If service code E218 (abnormality in network system) is displayed, go to troubleshooting for N mode.

TROUBLESHOOTING

O

—| =} =} —|F-| F-2 F-3] F4| F-of F&| F-7| F8] FaF-10F 3] = =] =] =] ~— | —]— | —| — | —] =~

3%€ : This shows item that needs anly checking with monitoring

O : This shows iters to check with monitoring or machine menitor

L1120 = =} = = [ =} === —[ = =]~ —

224 | 225|226 §227
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TROUBLESHOOTING

C-MODE

ELECTICAL CIRCUIT DIAGRAM FOR C MODE AND F MODE

Startine awiteh Swing sroiix switch Resistor
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TROUBLESHOOTING C-MODE

Swine lock switch Pupo prolix switch
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TROUBLESHOOTING

C-MODE

C-1 Abnormality in controller power source system
(controller LED is OFF)

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

OoOodo

Is voltage between
CO01 (7) (6) and
between CO1 (12)
normal?

« Turn starting switch
ON.
«20-30V

YES

Check that fuse 1 is not blown.
Before carrying out troubleshooting, check that all related connectors are properly inserted.
Always connect any disconnected connectors before going on the next step.

When the starting motor rotates normally. (If the starting motor also does not rotate, go to E-8).

2 YES

Is voltage between
fuse 1 and chassis
normal?

« Turn starting switch

ON.

e 20- 30V

NO

C-1 Related electric circuit diagram
Engine throttle pump controller

H14(M8)

CO1MICTI3)
i

Power
source {+24) 7
Power
source {+24) 13

GND 11

GND 1

nr
Battery

limil

Battery relay

Fuse

Cause Remedy

Defective engine throttle « pump Replace
controller

Repair or
Defective contact, or disconnection in replace
wiring harness between fuse 1 and
CO01 (female) (7) (13)

Repair or
Defective contact, or disconnection in replace
wiring harness between fuse 1 - H15
(2) - M14 (2) (1) - battery relay M

H15(L2}

/

Q ?

Fusible link

M14(L2)
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TROUBLESHOOTING C-MODE

C-2 [E232] Short circuit in pump EPC solenoid system is
displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnection the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If is not displayed, the problem had been removed).

O Always turn the pump prolix switch OFF.
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0O Always connect any disconnected connectors before going on the next step.
Cause Remedy
YES Detactive engine thrattie Replace
- pump controlier
Shart circuit with ground o
YES shor circutt with powar sourca
2 4 in wiring hamess between 002
15 registance batweer: ) {famale) (8) - H12 (5) -CO5 Repair or
ves| €0z gemale} 8) and ves g,;;fm%‘;‘m) (farmale) (1), or short circult with replace
€12, 8) and chassis @ and e, (@@ D ewaon C03 fomaley (18 1
as shown in Table 17 - RN betwean CO2 (female) (18) - H12
1 5 || Table 20 {7) - COS {female} ().
Is registance botwesn ¢ L%"g}?g Is resistance betwesn :
C13(mste} () 91312). || o Disconnsct <02, ] Co5 demaie) (3) anc o Tum Se Defective pump prolix switch
{1) and chassis as shown NO] (4), (3) and chassis as || = Disconnect GOS. NG (intarnal short circuit with ground Raplace
in Tabla 17 shown in Tabie 12 ® Tumn pump prolix Of $hort Circuit with power source).
 Tum starting @ Tum starting switch OFF. Short circuit with ground, of
switch OFF. switch OFF. short Sircuit with powar source
® Disconngct C13. ® Disconnect CO5, in wiring hamess between COS
] (female) {3) - H12 (3} -C13 Rapair or
ffamals} (1), or short circuit with replace
PawWEr SGURSe in wiring hamess
between COS {female} (8} - H12 (4)
- C13 {female} (2).
Defactive pump EPG salencia
Yo} (l_nne(m!_shon cirouit or short Reglace
circuit with ground),
XD2CHO52
Table 1
Troubleshooting No 1 Troubleshooting No 2 Troubleshooting No 3 Resistance value
Between C13 (male) (1) - (2) Between C02 (female) (8) - (18) Between CO05 (female) (3) - (4) 7-14 Q
Between C13 (male) (1) - chassis | Between C02 (female) (8) - chassis | Between CO05 (female) (3) - chassis Min. 1 MQ
Table 2
Troubleshooting No 4 Resistance value
Between C05 (male) (1) - (3),(2) - (4) Max. 1 Q
Between C05 (male) (1) (2) (3) (4) - chassis Min. 1 MQ
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TROUBLESHOOTING C-MODE

C-2 Related electric circuit diagram

OFF] oK
E:::nel}hrotlie-aum 8__]_
"c02 mic2n) 412 (316whi te) cg5 {s;o_l_J rasanP
41 =
re-gpc |\ (B) (3) | O _% el &
PC-EPC {-) —{® | t— G) 6 =
oy mim gy, E
D @ 18T 2
Ct3 (x2) 8 d &£
PC-EPC —1D —8 15
valve _@ E H_E_
A
X08DD275
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TROUBLESHOOTING C-MODE

C-3 [E233] Disconnection in PC-EPC solenoid system is
displayed

00 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

0 Ifthere is a disconnection in the solenoid or wiring harness, no current flows to the solenoid. If the No. 2 pin
of the solenoid is short circuiting with the ground, the current (approximately 1A) continues to flow to the
solenoid.

O Always turn the pump prolix switch OFF.
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0O Always connect any disconnected connectors before going on the next step.
Cause Ramedy
YES Defactiva angine throttls Replace
- pUME ontsGlier
Short circuit with ground o
2 YES short circuit with powar source
4 in wiring hamass batween CO2
I8 rasistance batweer ; {femala) (8) - H12 (5} -CO5 Repair or
ves{ €02 ttemais) {8) and ves ggg’::mﬁm} fermanm) (1), of short eitcuit with replace
(18), (18} and chassis 1 (2) and (4), {1 3 '4 1 pOWer SSUNCE in wiring Namess
as shown in Table 12 21 em! )i'stujszraéw;(i 9 betwean CO2 (famale) (18) - H12
1 3 || vapiez> (7) - CO5 {female) (2.
- & Turn starting i
Is rasistance batwesn switeh OFF, 15 ragistanca betwasn @ Tum starting
C13(maiey (1) and (2). |} @ tisconnect C02. |} CO5 (female) (3} and switch OFF. Defactive pump prolix switch
{2) and chassis as shawn NOJ (43, (4} and chassis 85 || & Disconnact COS5. NG {internal short circuit with groued Replace
in Table 17 shorwrt in Table 17 ® Tom pump prolix O Shott clroait with power Souncea).
» Tum starting & Tum starti swilch OFF. o
sich OFF. wtcn OFF e
# Disconnect £13. ® Discornect COS. in wirlng hamess cos .
] }(3)- H12 (3) - C13 Rapair or
{fermale) (1}, or short eircuit with replace
powel SOUre in winng hamaess
between CO5 (female) (4) - #12 (4)
- 13 (femaie} (2).
Defective pump EPC solenoid
RO (intemal short circut or shor Replacs
cirtuit with ground).
XU2CHO53
Table 1
Troubleshooting No 1 Troubleshooting No 2 Troubleshooting No 3 Resistance value
Between C13 (male) (1) - (2) Between C02 (female) (8) - (18) Between C05 (female) (3) - (4) 7-14 Q
Between C13 (male) (2) - chassis | Between C02 (female) (18) - chassis | Between CO05 (female) (4) - chassis Min. 1 MQ
Table 2
Troubleshooting No 4 Resistance value
Between C05 (male ) (1) - (3), (2) - (4) Max. 1 Q
Between C05 (male) (1) (2) (3) (4) - chassis Min. 1 MQ

20-174



TROUBLESHOOTING C-MODE

C-3 Related electric circuit diagram

OFF] oK
E:::nel}hrotlie-aum 8__]_
"c02 mic2n) 412 (316whi te) cg5 {s;o_l_J rasanP
41 =
re-gpc |\ (B) (3) | O _% el &
PC-EPC {-) —{® | t— G) 6 =
oy mim gy, E
D @ 18T 2
Ct3 (x2) 8 d &£
PC-EPC —1D —8 15
valve _@ E H_E_
A
X08DD275
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TROUBLESHOOTING C-MODE

C-4 [213] Disconnection in swing holding brake solenoid
system is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is displayed. (If it is not displayed, the problem had been removed).

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

0O Always connect any disconnected connectors before going on the next step.

Cause Remedy
YES Defective engine throttie I
- pump controlier Replace
3
vES | s resistance batween
— C01 (temale} (3} and |
3 chassis nomal’?
Is resistance # Turn starting
yEg |between Vs switch OFF.
—] (male) (1) and (2). | @ Disconnect CO2. —— kY
{1) and chassis ®20-600 NO
1 normat?
Interchange & Turn starting
conmector with | | switch OFF.
other solengid. |s & Disconnect V4.
[E213] displayed? Defective swing holding
- brake solenoid (internal Replace
e Tum S'S'F‘“;'g NO short circult or shert circuit
switch OFF. with ground).
- ln_terchange Vo4
o St e nnector Short circui with chassis
= ground in wiring hamess Repair or
# Operate swing lever. 5 YES between C01 (female) (3) - repiace
] D26 [1)(2} - H13(1) - X01({7)
I resistance between
YES | xos (male) {4} and = - X05(3).
chassis nomat? $hort circuit with chassis
4 . ground in wiring harness .
® Turn starting NO Between X05 (male) (4) - Repair or
Is resistance between Mh OFF. X01 (6} - H13 {7) - VD4 replace
A =D X05 {female) (3) (4) |- ® Disconnect X05. (female) (2)
and chassis normal? ®20-60 0 )
# Turn starting Defective swing lock switch
switch OFF. {internal short circuit with Replace
#® Disconnect X05. NO ground).
& No continuity. X02CHOS4
Table 1
Between V04 (male) (1) - (2) 20 -60
Between V04 (male) (2) - chassis No continuity
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TROUBLESHOOTING C-MODE

C-4 Related electric circuit diagram

Swine prolix switch Swing lock switch
1121334 iR!F 1121341818
ON [ Or—OIOHOpro i ON|OO] [O1O]|  freck
Fuse OFF [OfOF {OIO|Narmal oFF OO IOI0|Narnal
~Lo |
Enpine throttie-pume controlter A26 (KES1)
CO1 (MIC13) Pt
(D] H13 (S16BIue) X01 (MiC21)  X05 (M4)
R TIIT Ney SR I G—0m\ -

me &—©

A05 (KESI) V04 (x2)

] | i i
i )% I= DTN e e

valve

nr X08DD276
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TROUBLESHOOTING C-5

C-5 [E203] Short circuit in swing holding brake solenoid system
is displayed
g

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

O Always turn the swing lock prolix switch OFF, then turn the swing lock switch OFF before checking.
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
O Always connect any disconnected connectors before going on the next step.
Note: When the swing prolix switch is operated, error [E203] is detected, but this is not a failure.
Note: If error [E203] is generated when the swing lock is operated, carry out troubleshooting F-9 for failure
in the swing lock signal input system.
Cause Remedy
YES
— > Goto A
3
yEg | Is resistance between
— A26 {1) and chassis |
2 as shown in Table 17
Is resistance ® Tum starting
between V04 switch ON. : .
YES A Defective engine throttle
- le) (1 u gine
(ma a:l'(? Jand (2) ® Disconnect D26. NG - pUMp controlier Replace
1
.7 i
interchange 5::;:%?29
connector with | ® Disconnect V04,
ather soleraid, 15 ®20-600
[E203] displayed? Defective swing hokding
Ti ; brake solenoid [intemal Replace
eTum :tgr":h:g NO disconnection or short P
with other connector.
® Turn starting Defective contact ar .
switch ON_ s YES discornection in wiring Repair or
hamess between CO1 (3) - replace
vES | I8 resistance between A26{female) (2) - H13 (1)
—| X05 {male) {4) and = - X01 {7)- X05 {mae) (3).
chassis normal? Short circuit with power
4 . source or defective contact .
.TUI_‘n starting NO or disconnection in wiring Repair or
Is resistance between switch OFF. hamess between X05 repiace
A~ X5 (female) (3) (4) |- Og(l}somngct XD5. (maleyal - X01 (8) - H13
and chassis normai? ®20-80 {7)- V04 (female) (2).
# Tum starting Defective swing lock switch
switch OFF. {internal disconnection or Replace
#® Disconnect X05. NO short circuit with power
® No continuity. source).
X02CHO55
Table 1
Troubleshooting No. 3 Voltage Measurement conditions
Between A26 (1) - chassis 0-10V 4 - 5 sec after all levers placed at neutral
20-30V Swing or work equipment lever operated slightly
(not enough to move swing or work equipment)
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TROUBLESHOOTING C-MODE

C-5 Related electric circuit diagram

Swine prolix switeh Swing lock switch
t121334(RIF 11213}4a]R[H
ON |[O—=OIOHO)ero i ONIOIO[ [O1O]  |Leck
Fuse O0FF OO {OHONormal oFH [O10] 1OO|normal
|

Envine throttie-pume controlter A26 (KES1)
CO1 MIC13) e
(2)(;) H13 {S16Blue) XO1 (MIC21)  X05 (M4)

srive boteina Y| D F—0\ -
—1 H—1D

A05 (KESI) V04 (X2)

] | Swi fdi
i )% I= DTN e e

valve

nr X08DD276
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TROUBLESHOOTING C-MODE

C-6 [E204] Short circuit in pump merge/divider solenoid system
is displayed
0

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E

00 Before carrying out troubleshooting, check that all related connectors are properly iserted.

0O Always connect any disconnected connectors before going on the next step.

Cause Remedy
YES Defective engine throttie
- pump controller Replace
3
YES is resistance between
—~ CO1 (female} 2) and |~
2 chassis normal?
Is resistance #& Tum starting
YES between V03 switch OFF, Short circuit with chassis
{male) (1) and (2), || e Disconnect C01. ground in wiring harness Repair or
{2)andchassisas | | #20-600Q NC between CO1 {femaie) (2) replace
: shown in Table 12 and V03 {female) (2).
Interchange & Turn starting
connector with switch QOFF.
other solenoid. Is ® Disconpect VD3,
[E214] displayed? 20 - 80 Defective pump merge/
- divider solenoid (intemal Replace
o::?c;igl;l;g NO short circuit or short cicuit P
@ Interchange V03 with ground].
with other connector.
OTum starting
h ON. X02CHOS6
Table 1
Between V03 (male) (1) - (2) 20-60Q
Between VO3 (male) (2) - chassis [No continuity
C-6 Related electric circuit diagram
Engine throttlie pume controller
vQ3 (x2)
CO1 (M1C13) 03 {x2
Pumr merge
Pump merge @ Jdivider
Jdivider @ . @ solenoid
solenpid valve
Tr
A04 (KESI)
(D —3
o)
X08DD277

20-180




TROUBLESHOOTING

C-MODE

C-7 [E214] Disconnection in pump merge/divider solenoid
system is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnectin the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
YES Defective engine throttle
- pump controller Replace
3
YES Is resistance between
— C01 (female) (2) and  |—
2 chassis normai?
o “‘:%% hd ;‘;‘:t“ d‘s%r;i;g Short circuit with chassis
YES i y ground in wiring harmess .
— {male) (1} and (2} |3 # Disconhect CO1. between CO1 (f e} (2 Repair or
normal? ©20-600 NO {femala} (2) replace
and V03 (female) (2) or
1 o Turn starting between VO3 {female} {1)
[nterchange switch OFF. and chassis.
cannector with & Disconnect V03,
other sclenoid. Is ®20-600
[E214] digplayed? Defective pump merge/
: divider solencid {internal Replace
* ;t:“md?tgr’t:lgg NO disconnection or short
. Interchangé Vo3 circuit with power source).
with other connector.
. Tul_'n stanting
ON. X02CHOS7
C-7 Related electric circuit diagram
Engine throttiepume controller
VO3 (X2)
CO1 (HIC13) 03 [X2
Pumr merge
Pump merge @ Jdivider
Adivider @ @ solenoid
solenpid valve
T
A04 (KESI)
(D 3
o)
X08DD277
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TROUBLESHOOTING C-MODE

C-8 [E207] Short circuit in active mode solenoid system is
displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E

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

0O Always connect any disconnected connectors before going on the next step.

Cause Remedy
YES Defective engine throttle
- pump controlier Replace
3
yEg | Is resistance between
— CO1 {femate) (8) and |
2 chassis normal?
Is resistance & Tum starting
YES between V02 swrtd't OFF, Short cireuit with chassis .
—| {mal2) (1} and (2), |{ @ Disconnect CO1. NG ground in wiring hamess Repair or
{2} and chassis as ®20-800 between CO1 (femals) (8) repiace
1 shown in Table 17 and V02 (female) {2).
Interchange & Turn starting
connecior with | | switch OFF. |
other solenoid. 1s ® Disconnect V02,
[E207] displayed? Defective active mode
_ scienoid {internal short Replace
o jum 5‘3’;‘;_9 NG ciscuit with ground). P
# Interchange VD2
with ather connector.
& Tum starting
switch CN.
®When Active mode X02CHOS8
switch is OFF.
Table 1
Between V02 (male) (1) - (2) 20-60Q

Between V02 (male) (2) - chassis |No contuininity

C-8 Related electric circuit diagram

Enaine throttie-pume controfler V02 (X9}

Cat MICt3}
@ \ Active moge

Active mode o spienoid
solenoid @ @

valve

A03 (KESI)

D 3

X0sDD278
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TROUBLESHOOTING

C-MODE

C-9 [E208] Disconnection in active mode solenoid system is
displayed
0

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
YES Defective engine throttie
- pumnp controller Replace
3
vEg |18 resistance between
— CO1 (female) (8) and |
2 chassis namal?
is resistance & Turn starting Defective contact, or
YES betwesn V(2 switch OFF. disconnection in wiring
{male) (1hand (2) LJ e Disconnect Co1. hamess between C01 Repair or
normal? ®20-800 NO {female} (8) and V02 teplace
1 " tfemale} (2) or V02 )
oTu!'n starfing {female} (1) and chassis
Interchange switch OFF.
connector with @ Disconnect V02,
other solenoid. Is ®20-600
{E208] displayed? Defective active mode
; solenoid (intemai Replace
. :&r::;?g??g NO disconnection or short
» Interchangé Vo2 circuif with power source).
with other connector.
# Tum starting
switch ON. XO2CHD59
C-9 Related electric circuit diagram
, h .
Eneine throttie-pump controfler V02 (X2}
cat MICt3}
ctive apde
1 Acti d
Active mode . soienoid
solenoid @ @ valve
nr
A03 (KESI)
(D X
o)
Xo8DD278
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TROUBLESHOOTING

C-MODE

C-10 [E206] Short circuit in travel speed solenoid system is
displayed
g

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
e service code is displayed. (If it is not displayed, the problem had been removed).
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

Cause Remedy
3 YES ) ’
Defective engine throttle « pump Replace
Is resistance controller
YES| between CO1
2 (female) (2) and
|b5 resista(\/((:)% (male) chassis normal? Short circuit with chassis ground in Repair or
VES | between male i . wiring harness between CO1 (female) replace
(%}) and (2), (ﬁ) and . 'C")‘::rg starting switch ~ NO (8) and V06 (female) (2)
1 _?_azlsesT?as shownn « Disconnect C01
Interchange ) itch *20-60Q
connector with other * Tum starting switcl
. OFF. NO
solenoid. Is [E206] . Di VOB
displayed? isconnect
+ Turn starting switch Defective pump merge/divider Replace
OFF. . NO solenoid (internal short circuit or short
* Interchange V06 with circuit with ground)
other connector.
« Start engine
« Travel speed switch
at Hi or Mi.
* Operate the lever
slightly but not
enough to move the
machine.
Table 1
Between V06 (male) (1) - (2) 20-60Q
Between V06 (male) (2) - chassis | Min. 1 MQ
C-10 Related electric circuit diagram
Engine throttie.
pump controiter V06 (X2)
¢O1 (MIC13)
@ Travel seeed
Travel C @ sofenaid
speed 9 valve
splenoid
T
A07 (KESI)
D %
(2
X08DD279
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TROUBLESHOOTING

C-MODE

C-13 [E215] Disconnection in 2-stage relief solenoid system is

displayed
0

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service is displayed. (If it is not displayed, the problem has been removed).

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

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

Cause Remedy
YES Defective engine throttle
- pump controller Replace
3
vEs | 18 resistance between
— CO1 (female} {10) and |~
2 chassis normat?
Is resistance ® Tum starting Short circuit with power
YES betwean V05 switch OFF. ground, defective contact,
~f (male) (1)} and (2} [{ e Disconnect CO1. A or disconnection in wiring Repair or
normai? ®20-600 hamess between C01 replace
N ey el 10 Y
Interchange switch OFF (female) (1) and chassis.
connector with | Disconnect VOS5, )
other solenoid. Is *20-600
[E215] displayed? Defective 2-stage relief
Tumn starti solencid {intemal Renpl
@ fum OF;.Q NG disconnection or short epiace
& nterchange V05 circuit with power source).
with ather connector.
® Tum starting
switch ON.
XC2CHOE3
C-13 Related electric circuit diagram
Ereire throttle-pyme controlier
Y05 {X2)
Cot {MiCt3)
2-staee relief @ 2-slage relief
solengid @ 9 solenoid valve
T
A6 (KESI)
(D %
9
X08DD280
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TROUBLESHOOTING C-MODE

C 14 [E217] Model selection input error is displayed

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
1 YES Defective engine throttle Replace
- pump controller
Is monitoring mode
display as shown in
Table 1? 2 YES
Is voltage between
« Turn starting switch C17.(5) (6) (7) F13) o
ON. Ol (14) and chassis as
+ Set to monitoring shown in Table 2?
codes [02, 03 and - - Defective model selection connector, Repair or
[21,22]. * Turn starting switch ~ NO or disconnection, short circuit with replace
ON. ground, or short circuit in witing
harness wh4ere voltage is defective

Table 1 Monitoring code display

Model code display Model selection signal input display

Monitoring codes 02, 03 Monitoring code 21 Monitoring code 22
03 =280 p - -2
2! -22- Terd”
ROBDDZEE EKP0OO194 Xosbh2r2

0 The diagram shows monitoring code 03.
0 Check the bit pattern display marked with «.

Table 2 Voltage of wiring harness

C17
Voltage

Between (5) - chassis
Max. 1V

Between (6) - chassis
Max. 1V

Between (7) - chassis
20-30V

Between (13) - chassis
Max. 1 V

Between (14) - chassis
20-30V
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TROUBLESHOOTING

C-MODE

C-14 Related electric circuit diagram

Engine throttle-eump controller

C17 (040186}

Model getection | @
Noge! selection 3 @
Nodel selection § @
Model selection 2 @
Nodel selectice 4 @

c09 (58)

Mpdel selection connector

H14 (M6

)

®

T

@REDHEREO

IS

©QOOH©®O

Xo08DD283
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TROUBLESHOOTING C-MODE

C-15 [E222] Short circuit in LS-EPC solenoid system is
displayed
g

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
2
- YES Defective engine throttle Replace
Is resistance - pump controller
YES between C02
1 (female) (7) and (17), [ Short circuit with ground or short
_ (7) and chassis as circuit with power source in wiring
Is resistance shown in Table 1? harness between C02 (female) (7) - Repair or
between C10 (male) NO C10 (female) (1), or short circuit with replace
(1) and (2), (1) and « Turn starting switch power source in wiring harness
chassis as shown in OFF. between C02 (female) (17) - C10
Table 1? « Cisconnect C02 (female) (2)
] ; Replace
« Turn starting switch Defective LS-EPC solenoid (internal
OFF. NO short circuit with ground or short
« Disconnect C10 circuit with power source)
Table 1
Troubleshooting No.1 Troubleshooting No. 2 Resistance value
Between C10 (male) (1) - (2) Between C02 (female) (7) - (17) 7-14

Between C10 (male) (1) - chassis Between C02 (female) (7) - chassis No continuity

C-15 Related electric circuit diagram
Engine throttle pump controller

CO2(MIC21) C10(X2
LS * EPC {+} @ @ LS-EPC
LS-EPC - 2 32:32°'d

BKPOO251
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TROUBLESHOOTING

C-MODE

C-16 [E223] Disconnection in LS-EPC solenoid system is

displayed

Is resistance
between C10 (male)
(1) and (2), (2) and
chassis as shown in
Table 1?

« Turn starting switch

OFF.
« Disconnect C10.

Table 1

2 YES

Cause

Remedy

Is resistance

s between C02
(female) (7) and (17),
(17) and chassis as
shown in Table 1?

 Turn starting switch
OFF.
« Disconnect C02.

NO

Defective engine throttle
- pump controller

Defect contact or short circuit with
chassis ground in wiring harness
between C02 (female) (7) and C10
(female) (1), or defective contact,
short circuit with ground, or
disconnection in wiring harness
between C02 (female) (17) - C10
(female) (2)

Defective LS-EPS solenoid (internal
disconnection, defective contact, or
short circuit with ground)

Troubleshooting No.1

Troubleshooting No. 2

Resistance value

Between C10 (male) (1) - (2)

Between C02 (female) (7) - (17)

Between C10 (male) (1) - chassis

Between C02 (female) (7) - chassis

No continuity

C-16 Related electric circuit diagram

Engine throttle pump controller
Co2(MIC21}

C10(x2

LS - EPC i+ (7)

D

LS-EPCi-))

2

LS-EPC
solenaid
valve

BKPOO251

Replace

Repair or
replace

Replace
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TROUBLESHOOTING

C-MODE

C-17 [E224] Abnormality in front pump pressure sensor system

is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
3 YES
Defective engine throttle Replace
Is voltage between - pump controller
YES | c03 (3) and (16) ||
normal? Short circuit with power source,
2 defective contact, or disconnection in Repair or
Is voltage between : Engine athigh idling NO \(Iél)rlhn%ggr(r;:rsnsagt\g;en €03 female) replace
YES g « Operate repeatedly arm IN
C08 (2) and (1) - .
M normal? relief < lever NEUTRAL.
’ *05-45V 4 YES Short circuit with ground, defective
contact, or disconnection in wiring Repair or
1. Turn starting switch harness between C03 (female) (16) replace
ON Is voltage between and C08 (female) (1)
Interchalf\ge con- .18 ) 28V — CO08 (2) and chassis [
nector with rear pump |_| NO | hormal? Short circuit with ground, defective
pressure sensor. Is contact, or disconnection in wiring Repair or
[E244] displayd? « Disconnect COS. NO harness between C03 (female) (6) replace
] ; « Turn starting switch and C08 (female) (2)
« Turn starting switch ON
OFF. .18.
« Interchange CO7 with 18-28V Defective front pump pressure sensor
cos (internal disconnection, defective Replace
. Engi'ne at high idling. ‘(;V?Sqtz(;gus:(;rt circuit, or short circuit
C-17 Related electric circuit diagram
Engine throttle pump controller
C03(04020) C08 (x03)
3 T
| Front pump pressure\ .
- sensor SIG ) | 1 @
| |
Pressure sensor | (g ! 5 Front pump
power source =1 | pressure sensor
16 ' 3
| Pressure sensor GN N2
BKF00252
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TROUBLESHOOTING C-MODE

C-18 [E225] Abnormality in rear pump pressure sensor system

is displayed

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

Cause Remedy
3 YES . ’
Defective engine throttle Replace
Is voltage between - pump controller
YES| co3 (3) and (16) ||
normal?
2 Short circuit with power source, Repair or
« Engine at high idling NO defective contact, or disconnection in replace

Is voltage between wiring harness between C03 (female)

YES « Operate repeatedly arm IN N
~{C0o7 (2|)°and (1) H  relief lever NEUTRAL. (13) - CO7 (female) (3)
normal? «05-45V
4 YES R ) .
Short circuit with ground, defective Repair or
1. Turn starting switch contact, or disconnection in wiring replace
ON Is voltage between harness between C03 (female) (16)
Interchar)ge con- .18 ) 28V — CO07 (2) and chassis and CO7 (female) (1)
nector with front pump|_| NO | hormal?
pressure sensor. Is Short circuit with ground, defective Repair or
[E225] displayd? . Di contact, or disconnection in wiring replace
Disconnect CO7. NO
« Turn starting switch harness between C03 (female) (6)
« Turn starting switch ON and CO07 (female) (2)
OFF , .« 18-28V
« Interchange C08 with .
co7. Defective rear pump pressure sensor Replace
« Engine at high idling NO (internal disconnection, defective

contact, short circuit, or short circuit
with ground)

C-18 Related electric circuit diagram

Engine throttle pump controller

C03{04020} CO7{X03
Pressure sensor / o [
power source 3 i [
Rear pump pressure 3 1 5 Rear pump
sensor SIG ] pressure sensor
Pressure sensor GND/ (1§ L_T 3

BKPOO253
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TROUBLESHOOTING

C-MODE

C-19 [E226] Abnormality in pressure sensor power source
system is displayed

00 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

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

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

Cause Remedy
YES Defective front pump pressure sensor Replace
2 (internal short circuit or short circuit
with ground)
YES_ Is voltage between Defective rear pump pressure sensor Replace
€03 (6) and (16) 3 YES (internal short circuit or short circuit
normal? with ground
1 - B Is voltage between
 Turn starting switch €03 (6) and (16) |
Is resistance between ON. NO | hormal?
C03 (female) (6) and | | « Disconnect CO8 '
(16), (6) (16) and .« 18-28V - - Defective engine throttle Replace
chassis normal? * Turn starting switch ~ NO - pump controller
ON.
« Turn starting switch + Disconnect C07
OFF. *18-28V o N .
. Short circuit or short circuit with Repair or
« Disconnect C03, I
ground in wiring harness of system replace
CQ7’ and C08 where resistance value is defective
¢ Min. 1IMQ
. . . . KOS
C-19 Related electric circuit diagram
T
U_/ Qverload
2 Caution
@ Pressure
Sensor
C08(X3)
: T
Engine throttle pump controller # 1
| C03{04020} ] @ Front pump
| Front pump pressure | f§\ @ pressure sensor
sensor SIG \ =] !
Overload SIG 1 5
Pressure sensor |
RO

power source
Rear pump pressure
sensor SIG

Pressure sensor GND

6;,’@

C07{X3)

20-192

=icle)

Rear pump
pressure sensor

BKPODZ54



TROUBLESHOOTING

C-MODE

C-20 [E227] Abnormality in engine speed sensor system is

displayed
g

This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).
00 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

Is resistance
between EO7(male)
(1) and (2) normal

« Turn starting switch

Cause Remedy
2
YES Defective engine throttle Replace
Is resistance - pump controller
YES | between C16
f le) (1) and (2
(female) (1) and (2) Short circuit with ground, defective
normal ) I .
contact, or disconnection in wiring Repair or
 Turn starting switch NO harness between C16 (female) (1) - replace
OFF. and E07 (female) (2), or between C16
« Disconnect C16. (female) (2) and EO7 (female) (1)
+ 500 - 1000 Q Defective engine speed sensor
(internal disconnection, defective Replace
NO contact, or short circuit with ground)

OFF.
< Disconnect E07.
« 500 - 1000 Q

C-20 Related electric circuit diagram

Engine throttle pump controller

C16(MICTT)

£07(X2)

Speed sensor
GND

Speed senso
SIG

U—w @

@ @

Engine
speed
sensar

BKPOOZ5S
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TROUBLESHOOTING F-MODE

TROUBLESHOOTING OF ENGINE THROTTLE s PUMP
CONTROLLER (INPUT SIGNAL SYSTEM) (F MODE)

F-1 Bit pattern 20 - (1) Swing oil pressure switch does not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A Turn swing lock switch ON before operating the swing lever.

O

If there is no display when the lever is operated on one side, the PPC shuttle valve is defective. (See H-5)
(When measuring with the engine stopped, charge the accumulator first). *! Before carrying out trouble-
shooting, check that all related connectors are properly inserted.

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

Cause Remedy
YES . .
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconnection in Repair or
Is voltage between i 3 YES \Aiiringdharr]ne5§ betwe%n S08 (female) replace
C16 (5) and chassis [ glrgs(:(stantlze)t()g)twezn (1) and chassis groun
o emale, an
normal? YES S08 (female) (2) nor- |
) 2 mal, and is circuit in-
: gta_rt elnglne Is resistance be- sulated from chassis? Defective contact, short circuit with
* Swing lever at d, or di tion in wirin Repair or
tween S08 (male) (1 . ; n ground, or disconnec g P
neutral U and (2) norr(nal a)nii) Turn starting switch  NO harness between C16 (female) (5) replace
:20-30V NO | is ciredit insulated OFF. and S08 (female) (2)
« Swing lever IS circuit insulate « Disconnect C16 and S08.
operated from chassis? « Between C16 and S08: Max. 1Q Defective swing oil pressure switch (If
- Max. 1V « Disconnect S08. « Between wiring harness and chassis: No continuity the co?dition drc])es nr:)t retgrr;]tlo Replace
« Start engine. NO normal even when the switch is
- replaced, go to H-5.
* Swing lever at
neutral
:Min. IMQ
* Swing lever

operated: Max. 1 Q
» See Note 1.

Note 1: ltis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (5) and the chassis.

e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-1 Related electric circuit diagram
Engine throttle pump controller

S508(X2)
C16(MIC17) /
| i i a3 Swing oil
Swing oil { A g _
pressure 5 L (2) pressure switch
switch | et

BKPOO257
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TROUBLESHO

OTING

F-MODE

F-2 Bit pattern 20-(2) Travel oil pressure switch does not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

O

Turn swing lock switch ON before operating the swing lever.

(When measuring with the engine stopped, charge the accumulator first).
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

YES

If there is no display when the lever is operated on one side, the PPC shuttle valve is defective. (See H-5)

Is voltage between

normal?

C16 (13) and chassis [

« Start engine

* Swing lever at
neutral
120-30V

« Travel lever
operated
:Max. 1V

Note 1: Itis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-

3 YES

YES

Is resistance be-
tween S01(male) (1)
and (2) normal, and
is circuit insulated
from chassis?

O

N

Is resistance between
C16 (female) (13) and
S01 (female) (2) nor-
mal, and is circuit in-

sulated from chassis?

« Disconnect S01.
« Start engine.

« Turn starting switch  NO
OFF.
« Disconnect C16 and SO1.
« Between C16 and SO1: Max. 1Q

« Between wiring harness and chassis: No continuity

NO

« Travel lever at neutral

1 Min. 1IMQ

« Travel lever operated:

Max. 1 Q
* See Note 1.

tween C16 (13) and the chassis.
e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-2 Related electric circuit diagram

Engine throttle
C16(MIC17)

pump controller

pressure
v switch
H I

JTraveI oil T\ A
| ) i3

S01(X2)
7

i
J

E N '/f

l|’ .
'

ﬂ

=
»u..|

B

| SR N—

Travel oil
pressure switch

BKPOD258

Cause Remedy
Defective engine throttle Replace
- pump controller
Defective contact, or disconnection in Repair or
wiring harness between S01(female) replace
(1) and chassis ground
Defective contact, short circuit with
ground, or disconnection in wiring Repair or
harness between C16 (female) (13) replace
and S01 (female) (2)
Defective swing oil pressure switch (If
the condition does not return to Replace
normal even when the switch is
replaced, go to H-5.
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TROUBLESHOOTING F-MODE

F-3 Bit pattern 20-(3) Boom LOWER oil pressure switch does
not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

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

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

Cause Remedy
YES
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconnection in Repair or
Is voltage between 3 YES wiring harness between S04 (female) replace
C17 (10) and chassis [ Is resistance between (1) and chassis ground
C17 (female) (10) and
?
normal’ YES S04 (female) (2) nor- |
- 2 mal, and is circuit in-
. gtart elngme ¢ neutral IS resistance be- sulated from chassis? Defective contact, short circuit with
« Boom lever at neutra i ion in wiri i
tween S04 (male) (1 " - - ground, or disconnection in wiring Repair or
:20-30V L and (2) norr(nal a)nij ) Turn starting switch  NO harness between C17 (female) (10) - replace
« Boom lever NO | i ot : OFF. H13 (11) - S04 (female) (2)
operated to is circuit insulated » Disconnect C17 and S04.
LOWER: Max. 1V from chassis? « Between C17 and S04: Max. 1Q Defective boom LOWER oil pressure
Disconnect S04 « Between wiring harness and chassis: No continuity switch (If the condition does not return Replace
Start engine ’ NO to normal even when the switch is
gine. replaced, go to H-5.
Boom lever at neutral
:Min. IMQ
Boom lever operated
to LOWER: Max. 1 Q

See Note 1.

Note 1: ltis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (10) and the chassis.

e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-3 Related electric circuit diagram
Engine throttle pump controller

S04(X2}

C;1t2;016) H12(518) (1) Boom LOWER
LOWER oil @ @ @ oil pressure switch
pressure
switch r
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TROUBLESHOOTING

F-MODE

F-4 Bit pattern 20-(4) Boom RAISE oil pressure switch does not

light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

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

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

Is voltage between
C17 (2) and chassis
normal?

« Start engine

« Boom lever at neutral
120-30V

* Boom lever N
operated to
RAISE: Max. 1V

Y

ES

O

3 YES

YES

Is resistance be-
tween S02 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

« Disconnect S02.

Is resistance between
C17 (female) (2) and
S02 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

« Turn starting switch

OFF.

NO

« Disconnect C17 and S02.
« Between C17 and S02: Max. 1Q
« Between wiring harness and chassis: No continuity

« Start engine.

* Boom lever at neutral
1 Min. 1IMQ

« Boom lever operated
to RAISE: Max. 1 Q

* See Note 1.

NO

Note 1: Itis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (2) and the chassis.

e Ifitis20-30V: goto YES
e Ifitislessthan 1V: Go to NO

F-4 Related electric circuit diagram

Engine throttle pump controller

C17(04016)
—

Boom
RAISE oil
pressure
switch |

}@

o
i

H13{S18)
LLLALN

S02({X2)

I

[ ® J[T

Cause Remedy
Defective engine throttle Replace
- pump controller
Defective contact, or disconnection in Repair or
wiring harness between S02 (female) replace
(1) and chassis ground
Defective contact, short circuit with
ground, or disconnection in wiring Repair or
harness between C17 (female) (2) - replace
H13 (9) - S02 (female) (2)
Defective boom RAISE oil pressure Replace
switch

SR
(DF——<%¢ [ Boom RAISE oil
@ E / pressure switch

BKFQO260
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TROUBLESHOOTING F-MODE

F-5 Bit pattern 20-(5) Arm IN oil pressure switch does not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment

does not move. (When measuring with the engine stopped, charge the accumulator first).
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

Cause Remedy
YES
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconnection in Repair or
Is voltage between 3 YES wiring harness between S05 (female) replace
C17 (3) and chassis || Is resistance between (1) and chassis ground
C17 (female) (3) and
"
normal? YES SO05 (female) (2) nor-  |H
- 2 mal, and is circuit in-
* itartlengln? el IS resistance be- sulated from chassis? Defective contact, short circuit with
* Arm lever at neutra - - round, or disconnection in wirin Repair or
120-30V L ther; S05 (m?le) Ejl) + Turn starting switch  NO gamess between C17 (female) (g) - repll)ace
« Arm lever No | 21 (2) normal, an OFF. H13 (10) - SO5 (female) (2)
operated to is circuit insulated « Disconnect C17 and S05.
IN: Max. 1V from chassis? « Between C17 and S05: Max. 1Q
. Disconnect SO5 « Between wiring harness and chassis: No continuity Replace
- Start engine. NO Defective arm IN oil pressure switch
* Arm lever at neutral
:Min. IMQ
« Arm lever operated
to IN: Max. 1 Q
« See Note 1.

Note 1: ltis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (3) and the chassis.

e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-5 Related electric circuit diagram
Engine throttle pump controller

S05(X2
C17(04016) st 5 l
H13(S16) —_
Arm [N oil @ Arm IN oil
pressure @ @ @ pressure switch
switch i
: 7T

BKPOO261
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TROUBLESHOOTING

F-MODE

F-6 Bit pattern 20-(6) Arm OUT oil pressure switch does not

light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment

does not move. (When measuring with the engine stopped, charge the accumulator first).
0 Before carrying out troubleshooting, check that all related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

Cause Remedy
YES
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconnection in Repair or
Is voltage between 3 YES wiring harness between S03 (female) replace
C17 (11) and chassis [ Is resistance between (1) and chassis ground
C17 (female) (11) and
5
normal’ YES S03 (female) (2) nor- |
- 2 mal, and is circuit in-
. itaftlengm? ol Is resistance be- sulated from chassis? Defective contact, short circuit with
« Arm lever at neutra i ion in wiri i
tween S03 (male) (1 " - - ground, or disconnection in wiring Repair or
:20-30V U and (2) norr(nal a)ns:i ) Turn starting switch  NO harness between C17 (female) (11) - replace
« Arm lever NO | ol X OFF. H13 (12) - S03 (female) (2)
operated to is circuit insulated « Disconnect C17 and S03.
OUT: Max. 1V from chassis? « Between C17 and S03: Max. 1Q
« Disconnect S03. « Between wiring harness and chassis: No continuity De_f:sitive arm OUT oil pressure Replace
« Start engine. NO Swite
« Arm lever at neutral
1 Min. 1IMQ
« Arm lever operated
to OUT: Max. 1 Q

* See Note 1.

Note 1: Itis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (11) and the chassis.

e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-6 Related electric circuit diagram
Engine throttle pump controller
C17{04016)

Arm OQUT "/“

1

I oil pressure \U)
! switch

[

S03(X2)

H13(S16) PN
B

2

Arm QUT oil
pressure switch

BRPOD2EZ

20-199



TROUBLESHOOTING

F-MODE

F-7 Bit pattern 21-(1) Bucket CURL oil pressure switch does not

light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

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

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

YES

Is voltage between

normal?

C16 (11) and chassis ||

« Start engine

« Bucket lever at
neutral : 20 - 30 V

« Bucket lever
operated to
CURL: Max. 1V

Note 1: ltis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-

NO

3 YES

YES

4 and (2) normal, and

Is resistance between
C16 (female) (11) and
S06 (female) (2) nor- |
mal, and is circuit in-

sulated from chassis?

Is resistance be-

tween S06 (male) (1)

is circuit insulated

from chassis?

Disconnect S06.

« Turn starting switch ~ NO
OFF.
« Disconnect C16 and S06.
* Between C16 and S06: Max. 1Q

« Between wiring harness and chassis: No continuity

Start engine. N
Bucket lever at

neutral : Min. IMQ
Bucket lever

operated to CURL:

Max. 1 Q

See Note 1.

o

tween C16 (11) and the chassis.
e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-7 Related electric circuit diagram
Engine throttle pump controller

CIBMICT?) 208(X2)
1 L
Bucket ‘ ff \L W
CURL oil | 4j LD ‘
pressure ~ g
switch . :

20-200

Cause Remedy
Defective engine throttle Replace
- pump controller
Defective contact, or disconnection in Repair or
wiring harness between S06 (female) replace
(1) and chassis ground
Defective contact, short circuit with
ground, or disconnection in wiring Repair or
harness between C16 (female) (11) - replace
H13 (11) - S06 (female) (2)
Defective bucket CURL oil pressure Replace

switch

Bucket CURL oil
pressure switch

BKPD263




TROUBLESHOOTING F-MODE

F-8 Bit pattern 21-(2) Bucket DUMP oil pressure switch does
not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

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

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

Cause Remedy
YES
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconnection in Repair or
Is voltage between 3 YES wiring harness between S04 (female) replace
C16 (12) and chassis [ Is resistance between (1) and chassis ground
C16 (female) (12) and
5
normal’ YES S07 (female) (2) nor- |
- 2 mal, and is circuit in-
. Starlt( e‘tr:gme . Is resistance be- sulated from chassis? Defective contact, short circuit with
« Bucket lever a i ion in wiri i
tween S07 (male) (1 " - - ground, or disconnection in wiring Repair or
neutral: 20 - 30 V L and (2 ( | ) E‘j ) Turn starting switch  NO harness between C17 (female) (10) - replace
« Bucket lever and (2) normal, an OFF. H13 (11) - S04 (female) (2)
operated to NO s circuit insulated « Disconnect C16 and S07.
D%Mp: Max. 1V from chassis? « Between C16 and S07: Max. 1Q
« Disconnect SO7. « Between wiring harness and chassis: No continuity De_f:sitive bucket DUMP oil pressure Replace
« Start engine. NO Swite
« Bucket lever at
neutral: Min. IMQ
« Bucket lever
operated to DUMP:

Max. 1 Q
See Note 1.

Note 1: Itis also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (12) and the chassis.

e Ifitis 20-30 V: goto YES
e Ifitisless than 1V: Go to NO

F-8 Related electric circuit diagram
Engine throttle pump controller

C16{MICTT) S_D;.;ﬁ)
[
Bucket _; ;A Bucket DUMP oil
Srléggi:rt:l @ E V(0 pressure switch
switch / TL
L

BKPOO264
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TROUBLESHOOTING F-MODE

F-9 Bit pattern 21-(3) Swing lock switch does not light up

0 This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

A When measuring with the engine running, operate the lever slightly and make sure that the work equipment

does not move. (When measuring with the engine stopped, charge the accumulator first).

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

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

Cause Remedy
YES
Defective engine throttle Replace
- pump controller
1
Defective contact, short circuit with Repair or
Is voltage between 3 YES ground, or disconnection in wiring replace
C17 (16) and chassis [ Is resistance between harness between X05 (female) (2) -
P C17 (female) (16) and X01 (5) - H14 (6) - chassis ground.
normal? YES
X05 (female) (1) nor- |
- - 2 mal, and is circuit insu-
. ‘(I')u’\:n starting switch s resistance be- lated from chassis? Defective contact, short circuit with ]
- i tween X05 (female N - - ground, or disconnection in wiring Repair or
* Swing lock switch L (1) and (2) Ewrmal ) Turn starting switch  NO harness between C17 (female) (16) - replace
ON: Max. 1V NO B y OFF. X01 (4) - X05 (male) (1)
OFF: 20 - 30V and is cicuit insulated « Disconnect C17 and X05.
’ from chassis? « Between C17 and X05: Max. 1Q
; ; « Between wiring harness and chassis: No continuit
* Turn starting switch g Y Defective swing lock switch Replace
OFF. NO
« Disconnect X05
* Swing lock switch
ON: Max. 1 Q
OFF: Min 1 MQ

F-9 Related electric circuit diagram

Engine throttle pump controller Swing lock switch

C17(04018) 1
XOUMIC21} X05(M4) OFF %l 1
Swing lock / = O10O ]2
switch {8 / 4 D O 3
V(B 2 8 4
| 5
Monitor panel 8
P0O1(04020) B |
H14(M6} £l
= -
Swing lock @ f@ j_r
BKF0O265
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TROUBLESHOOTING

F-MODE

F-11 Bit pattern 22-(6) L.H. knob switch does not light up

O This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

When fuse No. 5 is not blown.

(-

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

Cause Remedy
YES . .
Defective engine throttle Replace
- pump controller
1
Defective contact, or disconection in Repair wiring
Is voltage between 3 YES wirilng harzrgas: be'tv\rlzezenzkréoobsswitch harness
€03 (9) and chassis ) outlet - @- @
normal? YES Is resistance ] (female) (9)
’ ) between terminals of |
i ?
« Turn starting switch knob switch normal?
ON. Is voltage between - - Defective L.H. knob switch Replace
« Knob switch | | knob switch inlet  Turn starting switch NO
ON: 20 - 30V NO | terminal and chassis OFF.
OFF: Max. 1V normal? « Disconnect switch terminal.
- - * Knob switch Defective contact, or disconnection in
* Turn starting switch ON: Max. 1 Q OFF: No continuity wiring harness between fuse No. 5 - Repair wiring
ON. NO H12 (16) - M22 (1) - H23 (1) - knob harness
« 20 - 30V switch inlet

F-11 Related electric circuit diagram

H12{516) Fuse

16

Engine throttle
pump controller

C03(040)

s
M23{M2}
] @ O—1 _K—
Knob switch @ @ @—_Ej_

L.H. knob switch

o

BKPOD2G7
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TROUBLESHOOTING MEMORANDA

MEMORANDA
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TROUBLESHOOTING

H-MODE

TROUBLESHOOTING OF HYDRAULIC AND MECHANICAL
SYSTEM (H-MODE)

TABLE OF FAILURE MODES AND CAUSES FOR HYDRAULIC AND

MECHANICAL SYSTEM

Parts cusing failure

Piston pump

O|Self pressure reducing valve

55| | |5|8
2le|BE|L| 225|855
| HEEREHEEEHE
Failure mode olhls|5|0|0|5|S S| &
[a T N I V) I (s W e W [ O I [ n|0a
& Speeds of all work equipment, swing, travel are slow or lack power A|A A A A A A A
?é oy There is excessive drop in engine speed, or engine stalls O]0| O O|0| 0O
S 7 | No work equipment, travel, swing move A A|O O
_“E’ ?>; Abnormal noise generated (around pump) O O O
¢ S| Auto-deceleration does not work
= Fine control ability is poor or response is poor O| O O|O
Boom is slow or lacks power
Arm is slow or lacks power
Bucket is slow or lacks power
S | Boom does not move
£ | Arm does not move
% Bucket does not move
x | Excessive hydraulic drift
§ Escessive time lag (engine at low idling)
Other equipment moves when single circuit is relieved
Lack of power when pressure rises
In L/O, F/O modes, work equipment speed is faster than specified speed O O
Te In compound operations, work equipment with larger load is slow
3 -2 | Inswing + boom (RAISE), boom is slow
g g In swing + arm, arm is slow
O ©| Inswing + travel, travel speed drops excessively
L Deviation is excessive O O O
g | Traveldeviation Deviation is excessive when starting
[J]
g Travel speed is slow
T Steering does not turn or lacks power
g Travel speed does not switch or is faster than specified speed
Does not move ( one side only) O O
) Both left and right
Does not swing - -
One direction only
Swing acceleration is poor | Both left and right
g | orswing speed is slow One direction only
‘2 Excessive overrun when Both left and right
2 stopping swing One direction only
§ Excessive shock when stopping swing (one direction only)
N | Excessive abnormal noise when stopping swing
Exessive hydraulic drift When brake ON
of swing When brake OFF
Swing speed is faster than specified swing speed O

In the failure modes, modes for compound operations are used when independent operations are normal
A When there is an abnoramlity for both front and rear
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TROUBLESHOOTING

H-MODE

Parts cusing failure . )
9 Solenoid valve Swing motor
>
o
o
o
(]
o
(%]
5 - £
o 9 ©
= |3 g
o n 4
I . [0}
S8 |3|e|E|e|2]8
cs|¢|8is|s|c|8|=
Olg|E|le|2|8|o|2|c|l
Liolc|os|2E|28| 8
: o E|IS|IZ|E|IT|o|B|X
Failure mode Oln|3|2|8|s|a(xB|3|8
Ol |N|FIO|IZT |0 |0|a
£ Speeds of all work equipment, swing, travel are slow or lack power O
g o | There is excessive drop in engine speed, or engine stalls
Q.= N i
'S 2| Nowork equipment, travel, swing move
o - N
e ' | Abnormal noise generated (around pump)
S S| Auto-deceleration does not work
= Fine control ability is poor or response is poor O
Boom is slow or lacks power
Arm is slow or lacks power O
Bucket is slow or lacks power O
£ | Boom does not move
E | Arm does not move
% Bucket does not move
x| Excessive hydraulic drift
§ Escessive time lag (engine at low idling) O
Other equipment moves when single circuit is relieved
Lack of power when pressure rises O
In L/O, F/O modes, work equipment speed is faster than specified speed O O
§ § In compound operations, work equipment with larger load is slow
é‘@ In swing + boom (RAISE), boom is slow O
[} A n
8 & | Inswing + travel, travel speed drops excessively
o Deviation excessive
Travel deviation — - -
£ Deviation is excessive when starting
9 | Travel speed is slow )
2] f
T Steering does not turn or lacks power O |0
g Travel speed does not switch or is faster than set speed O O
Does not move (one side only)
b i Both left and right O |0 O
oes not swing _
One direction only O
Swing acceleration is pour | Both left and right e)
or swing speed is slow One direction only O |0
£ | Excessive overrun when Both left and right @)
£ | stopping swing One direction only )
Z Excessive shock when stopping swing (one direction only)
g Excessive abnormal noise when stopping swing O |0
? | Exessive hydraulic drift When brake OFF O |0 |0
of swing When brake ON O |O
Swing speed is faster than specified swing speed O O
O In the failure modes, modes for compound operations are used when independent operations are normal

A When there is an abnormality for both front and rear
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TROUBLESHOOTING

H-MODE

PUMP MERGE/DIVIDER LOGIC

Flow divided

Flow merged

Solenoid ON (excited)

Solenoid OFF (de-energized)

. Breaker mode + service switch ON

e In L/O mode, except for Conditions 1), 2), or 3)

1) Any of travel + (boom or arm or bucket or swing)
operated independently

2) Any of travel + (boom or arm or bucket or swing)
operated simultaneously

3) Swing + boom RAISE (hoist swing)

e In L/O mode, under Conditions 1), 2), 3)

1) Any of travel + (boom or arm or bucket or
swing) operated independently

2) Any of travel + (boom or arm or bucket or
swing) operated simultaneously

3) Swing + boom RAISE (hoist swing)

or any other mode except L/O mode

e In other modes (breaker mode + service switch ON

e In other modes (breaker mode + service
switch ON or any other mode except L/O
mode

. Independent operation of travel

e Compound operation of travel (Travel
+ other work equipment)

. With travel OFF

e Swing lock switch OFF

o F/O mode + arm IN

a

mode) + swing OFF

e Operation except operation a ex-
cept in active mode (in standard

e Arm OUT + service
ON + pressure
sensor (F pump
pressure or R
pump pressure)
more than
19.6 MPa
(200 kg/cm?)

e With travel OFF

e With swing lock switch ON

e With swing lock switch OFF

e Except operation a on left, in
active mode

e Except operation a on left,
and except in active mode

e With swing ON

¢ With swing OFF except
operation b on left

O The higher pressure of the F or R pumps is as follows:

When pressure rises: 19.6 MPa (200 kg/cm?)
When pressure goes down: 14.7 MPa (150 kg/ cm?)
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TROUBLESHOOTING

H-MODE

SOLENOID ACTUATION TABLE

Name of solenoid

ON (energized)

OFF (de-energized)

Swing holding brake

Brake released

Brake applied

Travel speed

Travel motor swash
plate angle at MIN

Travel motor swash plate angle at
MAX

Active mode

Standard mode
(active mode OFF)

Active mode ON

Pump merge/divider valve

Divided flow

Merged flow

2-stage relief valve

Pressure rises

Pressure does not rise
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TROUBLESHOOTING

H-MODE

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

00 Carry out troubleshooting in the

H/O mode.

0 Check that no abnormal noise is being generated from the main pump before carrying out troubleshooting.
(If there is any abnormal noise, carry out troubleshooting for H-4.)

YES
5
Is LS differential
YES| pressure normal? -
4 * See TESTING AND
ADJUSTING. NO
Is input pressure of LS differential
YES | servo piston approx. pressure
3/5 of main circuit
pressure?
« Engine at high idling
3 | « Power max. mode 8 YES
* L.H. knob _switch ON Does condition
YES | Is output pressure of * Arm IN relief become normal when
7| LS-EPC viave 7] * See Note 1. NO | Servo assmebly is
normal? replaced?
* 0-0.4 MPa « Distribution of servo  NO
(0 - 4 kg/lcm?) (LS valve) and piston
2 | « Engine at high idling pump (servo piston)
« Arm IN relief
YES | s main pump relief || NO
pressure normal?
* 30.4 - 33.8 MPa
YES

(310 - 345 kg/cm?)
« Engine at high idling
« Arm IN relief

Is control pump ciruit
pressure normal?

« Check and measure
circuit oil pressure.
For details, see
TESTING AND
ADJUSTING.

9

Does condition
become normal when
main relief valves are
adjusted?

« 30.4 - 33.8 MPa
(310 - 345 kg/cm?)

< Engine at high idling

* Arm IN relief

NO

10 YES

Does conditon become
normal when become
normal when unload
valves are replaced in
order from left to right?

* 2.9-49MPa

(30 - 50 kg/cm?)
« Engine at high idling
« Arm IN relief

NO

NO

0 The PPC control circuit oil pressure is reduced by self-reducing pressure valve.

Note 1: Measuring servo piston inlet port pressure in Item No. 4
Measure the input pressure to the large diameter end of the servo piston when the arm is relieved in the
power max. mode. (Approximately 17.6 MPa (180 kg/cm?)) Basically, the pressure at large diameter end is
approximately 3/5 of the small diameter end. (For details, see TESTING AND ADJUSTING).
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TROUBLESHOOTING

H-MODE

YES

Does condition
become normal when

PC valve is
adjusted?
« See TESTING AND become normal when
ADJUSTING. NO | PC valve assembly is

Does condition

replaced?

20-212

Cause Remedy
Defective adjustment of PC Adjust
valve
YES Defective PC valve servo Repai
assembly epair or
repalce
. . Repair or
Defective piston pum
NO P pump repalce
Defective LS differential .
pressure Adjust
Defective LS valve assem- Repair or
bly replace
Defective piston pump Repair or
. replace
(servo piston)
Defective operation of LS- Replace
EPC solenoid valve
Defective operation of main ]
relief assembly (valve which Adjust
becomes normal when
adjusted)
Defective operation of
unload valve (valve which Replace
becomes normal when
replaced)
Defective operation of main Replace
relief valve
Defective self-pressure Repair or
reducing valve replace



TROUBLESHOOTING

H-MODE

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

0 Carry out troubleshooting in the H/O mode.
0 Check that the main relief pressure is normal.

Cauze Romady
YES Clogged throttle inside Clean
Servo or clogged filter
inside servo
YES Defective PG valve or | Adiustor
1 3 defective operation of LS :Tvl:c:s Z‘;ruy
Is throttle inside Does condition become valve
servo or filter YES normal when PC val YES i i
inside servo ] eh PL valve 4 Defective LS valve Adjust or
cloaneds assernbly is replaced? replace LS
cggedt Does conditicn become: valve assembly
2 NO normal when LS valve
is replaced?
ls engine speed at assembly is re .
NG| arm I relisf normal? [ i i Replaca (pi
Defective servo piston placa (piston
See Note 1 N e pump assembiy)
[ ] oter 1. See troubleshooting for
NO engine ($ mode) i
X02CHOSS
Note 1: Replace the servo valve assembly on the defective side with a new part, and if the engine speed

is lower than the reference value below, carry out troubleshooting for S mode (engine).

0 Engine speed (reference) at arm IN relief when engine and pump are normal.

Engine speed at arm IN relief

Conditions

Min. 2,200 rpm

*  Engine at high idling
. Power max. mode
. L.H. knob switch ON

H-3 No work equipment, travel, swing move

Is safety lock valve
working properly?

Cause Remedy
Defective control pump,
2 VES defective control relief valve,
defective control circuit, or Replace
When main pump - iA i
YES | pressure pickup plug | | defective main piston pump
1 is removed, does oil
come out?
< Crankwith saring  NO Defective damper Replace
motor.
Defective operation of safety | Adjust
NO lock valve or safety linkage
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TROUBLESHOOTING

H-MODE

H-4 Abnormal noise generated (around pump)

YES

Is hydraulic tank oil
level normal?

YES

Are there bubbles
inside hydraulic tank?

Cause Remedy
3
YES Goto4
Do bubbles
disappear when —
engine is stopped?
o Improper hydraulic oil Change
hydraulic oil
YES Clogged by external object Remove
4 (cloth, etc.)
Is suction strainer
clogged by external
Obigg‘? ’ ® YES | Defect inside pum Repair or
Is suction strainer pump p
clogged with metal replace

< External object:
Cloth, etc.

NO

particles or are metal
particles stuck to
drain plug?

NO

NO

Operate for a short time and
watch for any change in
symptoms

Lack of hydraulic oil

H-5 Auto-deceleration does not work (when PPC shuttle
valve)

Inspect again
(depending
on changes
in symptoms)

Add hydraulic|
oil

0 The control pressure for the travel and swing passes through the PPC shuttle valve and is supplied to the
pressure switch.

1 YES

Does condition
become normal when
pressure switch is
replaced?

NO
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Cause Remedy
Defective pressure switch Replace
Defective operation of PPC Repair or
shuttle shuttle valve with replace

travel PPC calve




TROUBLESHOOTING

H-MODE

H-6 Fine control ability is poor or response is poor

YES

Is output pressure of
LS-EPC normal?

2 YES

Is throttle in LS circuit
clogged?

NO

« Engine speed: Max.
1300 rpm

« Output pressure:
2.0-2.4 MPa
(20 - 24 kg/ cm?)

Cause Remedy
Clogged throttle in LS circuit | Clean
Defective LS valve, or
defective servo piston Replace
Defective LS-EPC valve Repalir or
replace
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MEMORANDA
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TROUBLESHOOTING

H-MODE

H-7 Boom is slow or lacks power

O When travel and swing speeds are normal.
0 Carry out troubleshooting in the H/O mode.

YES

Does LS shuttle
valve move
smoothly?

YES |

* Check LS shuttle for
R.H travel and bucket o

Is relief pressure of
front and rear pumps
normal when boom
RAISE circuit is
relieved?

vES]|

* 30.4 - 33.8 MPa Rear is
(310 - 345 kg/cm?) low
« Engine at high idling
NO |
Both front
and rear are
low

Is pressure
compensation valve for
boom normal, or does
pressure compensation
piston move smoothly?

YES

3 | ¢ Itisalso possible to
interchange with
Does control valve other compensation
YES| spool for boom move ||  Valve.
smoothly? « See Note 2.
2 NO
YES | g output pressure of ||
PPC valve normal?
NO
1
e Min. 2.7 MPa
Is pressure switch for (28 kg/cm?)
boom RAISE, || < Engine at high idling
LOWER normal? « Operate boom. NO

* See Judgement
Table. (Bit pattern 20
(3 )

* See Note 1.

NO

Note 1: If auto-deceleration is canceled when boom RAISE or boom LOWER is operated, system is normal.
Note 2: After inspection, do not forget to return the interchanged valves to the original position.

Note 3: 16.7 £ 1.5 MPa (170 £ 15 kg cm?).
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H-MODE

Causs Remady
YES Defective operation of Comect or
7 beem iock vatve replace
is operating pressure
_| normal when boom B
RAJEE ig being
operated?

® Engine at high idling Defective boom cylinder Correct or

® Atmax. reach, noload |/ piston packing replace

@ See Note 3,

Defactive operation of LS
shuttie valve (LS shutte e or
for R H. travel of butket)
Defactive operation of
g YES pump merge/divider vatve Corect o

or LS pump merge/divider replace

Is punp merge/ valve)

| dividar solencid

valve output u

pressure hovrmal? ) )

& When boom Is mml’e:""e operation of Carract or
raised: NG bt raplace
 MPa (0 kg/en § salenold valve

YES High Defective boom lock valve
2 o suction valve for boom Replace
Is operating pressure in control valve
—{ normal when boom | ]
LOWER is baing
operated?
YT Defective operation of c“m or
20~ 80 kyiem ? NG Low boom regeneration valve rep
® Engmne at high idi
gne at high iding Defective operation of boom
pressure compansation valve Comect or
OF pressure commpensation repiace
pistor (for bom RAISE and,
check boom Hi alsg)
Defactive operation of
control valve spaol (for Comadt oF
boom RAISE end, check raplace
oo Hi spool also)
Defective PP valve Replace
Defeciive boom RAISE or
boom LOWER pressure Replace
switch
AQ2CHO94
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TROUBLESHOOTING

H-MODE

H-8 Arm is slow or lacks power

0 When travel and swing speeds are normal.
0 Carry out troubleshooting in the H/O mode.

YES
[”| normal when arm

4

Is pressure compensa-
tion valve for arm nor-

— mal, or does pressure

compensation piston
move smoothly:

Does control valve

« Itis also possible to

YES

Is relief pressure of
front and rear pumps

circuit is relieved?

» 30.4 - 32.4 MPa
(310 - 330 kg/cm?)
« Engine at high idling

Does LS shuttle
valve move
smoothly?

* Check LS shuttle for
L.H. travel, boom,
R.H. travel and
bucket

YES

NO

Rear is low

NO

Both front and
rear are low

YES interchange with
] spooltfr:)lrgrm move other compensation  NO
Smoothly valve.
* See Note 2.
YES | Is output pressure of | |
PPC valve normal? NO
1
Is pressure switch for * Min. 2.7 MPa
(28 kg/cm?)
arm IN, OUT I . —
normal? Engine at high idling NO

« see Judgement
Table. (Bit pattern 20

« Operate arm.

(5)p. (6)) NO

* See Table 1.

Note 1:

If the auto-deceleration is canceled when arm IN or arm OUT is operated, the system is normal.

Note 2: After inspection, do not forget to return the interchanged valves to the original position.
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H-MODE

Causs Remedy
YES Defective operation of arm Correct or
7 regeneration circuit replaca
15 leakage from
= am cylindar normal? |
® Engine at high idling Defective arm cylinder Correct or
& Max. 20 ce/min ND piston packing raplace
Defective operation of LS
shuttle valve (LS shuttie S or
for LH. travel, boom RLH.
travel or bucket)
Defoctive operation of
a YES pump merge/divider valve gm o
s pump merge/ of LS pump mergefdivider
_| divider solencid vahe
valve output [
Rressure normarl?
® When arm leveris Defective operation of Comect
operated:: TS) pusnp merge/divider replace or
0 MPa {0 kgiem § soienoid valve
& Engine at high idling
Dsfeclive operation of Correct or
arm safety-suction valve replace
Defective aperation of amm
pressure compansation vate Correct or
or pressure compensation replaca
pisten {for amn Lo and arm
Hiy
Defective operation of Correct or
control valve spogl replace
Defactive PPC valve Replace
Defactive arm IM or arm QUT
pressire switch Repiace
XOZCHESS
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TROUBLESHOOTING

H-MODE

H-9 Bucket is slow or lacks power

0 When travel and swing speeds are normal.

Cause Remedy
3 YES Goto A
Does control valve
YES spool for bucket -
2 | | move smoothly? Defective operation of Correct or
control valve spool for replace
YES | Is output pressure of NO bucket
PPC valve normal?
1
Is pressure switch for : (’\gg‘kz.lzxg):a Defective PPC valve Replace
bucket CURL, DUMP Ensnt i i
normal? « Engine at high idling
) * Operate bucket. .
« Ses Judgement Defective bucket CURL or
Table. (B?t pattern 21 bucket DUMP pressure Repalce
®. () switch
« See Not 1.
5 ves | Defective operation of Repair or
safety-suction valve for replace
YES | Is leakage from bucket
4 bucket cylinder
Is pressure normal? Defective bgcket cylinder Repair or
compensation valve for « Max. 20 cc/min NO piston packlng replace
From A —| bucket normal, or does . Engi t hiah idli
pressure compensation ngine at high idling
piston move smoothly? . .
- - Defective operation of
« Itis also possible to X .
interchange with NO pressure compensation Repalr or
other compensation valve for bucket or pressure replace
valve. compensation piston
» See Note 2.

Note 1: If the auto-deceleration is canceled when bucket CURL or bucket DUMP is operated, the system is

normal.

Note 2: After inspection, do not forget to return the interchanged valves to the original position.
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TROUBLESHOOTING H-MODE
H-10 Work equipment (boom, arm, bucket) does not move
(but travel and swing are normal)
0 When boom, arm, and bucket are each operated independently. Cause Remedy
1 .
YES Defective control valve spool | Rreplace
Is output pressure of
PPC valve normal? [
Correct or
Defective PPC valve replace
« Min. 2.7 MPa NO
(28 kg/cm?)
« Engine at high idling
H-11 Excessive hydraulic drift (boom, arm, bucket)
1) Ex ive hydraulic drift of m
) cessive hydraulic drift of boo Cause Remedy
1 . . .
JYES Defective hydraulic cylinder Replace
Does speed of piston packing
downward movement
become faster when
lever is operated? . .
2 YES Defective operation of Replace
« SeeTESTING AND Does condition satety-suction valve
ADJUSTING. become normal when | |
« Itis also possible to o | satety-suction valve
measure leakage of is interchanged? . .
cylinder. Defective operation of boom | Correct or
+ Max. 20 cc/min NO lock valve replace
« Atrelief and ngine at
high idling
2) Excessive hydraulic drift of arm or bucket
Note 1: After inspection, do not forget to return the interchanged
- . Cause Remedy
valves to the original position.
YES Defective hydraulic cylinder Replace
1 piston packing
Does speed of
downward movement YES Defective operation of Replace
become faster when .
lever is operated? 2 safety-suction valve
Does condition
* See TESTING AND become normal when
ADJUSTING. i i .
- . o | safetysuction valve is 3 YES
« Itis also possible to interchanged? T Defective control valve spool | Replace
m?a(sjure leakage of sure compensation val-
cylinder. . ve damaged? Or does [ .
* Max. 20 cc/min NO | pressure compensation Damaged slipper seal of
: Attr:.e“ﬁf.;f‘d engine piston move smoothly? pressure compensation Correct or
AL Tgn g « Itis also possible to ~ NO valve, or defective operation | replace

interchange with
other compensation
valve.

* See Note 1.
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TROUBLESHOOTING

H-MODE

H-12 Excessive time lag (engine at low idling)

YES

compensation valve
noraml, or does
pressure compensation
piston move smoothly?

Is pressure
YES
1
Is output pressure of « Itis also possible to
LS-EPC solenoid interchange with
valve normal? other compensation
valve.
* See Note 1. « See Note 2.
NO

Cause Remedy
Boom, Defective safety-suction
arm valve, or defective regenera- | Replace
tion valve
Bucket Defective safety-suction Repalce
valve
Defective operation of Correct or
pressure compensation replace
NO valve or pressure compen-
sation piston
Defective operation of LS- Correct or
EPC solenoid valve replace

Note 1: Output pressure of LS-EPC solenoid
e 2.2+0.2 MPa (22 £ 2 kg/cm?) is output from the LS-EPC solenoid when the engine is at low idling

(approx. 1350 rpm or below) regardless of the working mode.
Note 2: After inspection, do not forget to return the interchanged valves to the original postition.

H-13 Other equipment moves when single circuit is relieved

Cause Remedy
Defective operation of
pressure compensation
valve slipper seal (The
slipper seal in the pressure Replace

compensation valve of the
circuit that moved is
defective.)
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H-MODE

a)-2 When E114 is not displayed

Cause Remedy
YES
Defective monitar panel Replace
3
15 voltage between
YE§ P02 (female) (5) |
and (9) nomal? 4 YES
Tod
& Tum starting switch Is registance
OFF. |_| between M18
® Insert T-adapter in NO| (female) {1} and
PO2. ‘ (3) normal?
, » g:qm starting switch o Tum starting switch =~ me wiper washer Replace
® Wiper washer switch  OFF.
vES| s vottage between at [WASH 1] or fwasH ® Disconnect M18.
—~ P02 (femaie) (2, (10} 3= ] Max 1V Check as individual
and (9) normal? ® Wiper washer switch  ® part. .
at JOFF]: 20- 30 V. Wiper washer switch
& Tum starting switch ® at [WASH [] or WASH
OFF. 1] Max. 1 £2
® Insert T-adapter in Wiper washer switch
PO2. ® at [OFF}: No continuity
» Turn starting switch YES L
ON. Short circuit with ground
lie Wiper washer switch 6 or disconnection in Repair o
Is resistance betwean at [WASH I or [WASH | [Is between wiring hamess between replace
relay box WOB (16) |4 3] Max. 1 V. NOM M18 (female) (16) | P02 {fernale} (2), (10) and
and {17} normal? * ngnper washer switch at | and chassis normal? Mg (1)
5 - [OFF}20- 30 V. Short circuit with
[ g.;__‘r;:\ starting switch o) or dis;r::aminn %round Repair or
il wiring hamess between replace
® Disconnect WO8. fuse 5 and M28 (16)
® Max. 10
NO Defective relay box
(imtemal disconnection) Repiace
Short circuit with power
YES souro: or?:::efecﬁve Repair or
5 contact in wiring hamess replace
Is resistance between between P02 (5} - X01 {10)
From A = pins of M18 {make) {1} |- -M1B (3)
and chassis normal?
Disconnection in wiring .
NO haress between M18 Repair or
{male) - X01 (21) - replace
chassis ground
X02CH165
b) Switch is not being operated but washer is actuated
O For this failure mode, E114 is not displayed
Cause Remedy
YES Defective monitor Replace
1 panel
is resistance between
P02 ({fernale) (3), M18
(male) (3), W08 {13)
and chassis normal?
Short circuit with ground
® Tum starring switch in wiring harness Repair or
OFF. NO between P02 (female) | feplace
@ Disconnect P02, M18, W(8. {5} - M18 {male) -
& No continuity W08 (female) (13)
X02CH166
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TROUBLESHOOTING H-MODE

M-30 Related electric circuit diagram

[ Wiver motor |

" DEROAE® | *04 “6
Monitor eanel P2 (04016 H14 (M5 W3 LG

GKD 0 ( @
Washer outeutl
Wetar reverse rotatien Fuse

Wiper switch OW
Wieer awitch WASHER
timit swilch W

NC

Power source (+24V)
GND —
Washer outeut

Motar normal rotation
Wiper switch INT
¥indow limit switch
Power source (+24Y) Es

-@-hu

Limit switch P

NC !
l_—_| H12

(! (16

AR e || N2B

Rek:r limit switeh H15{L2) “‘ES”% ax3l 2

W10 (4) ( a
1 2
(4

Washetr motor

i

w08 07018) [ TITTTETTIBTBTI BB 1
@ O X0t (M1£20)

]
rY1 [ 1%
T 3 (}D @ | Wewe
[ ‘f E ] L w | wr] Wieer, wazher
1 H 3 4+ | switeh
) G B il INT | © >
- iy OFF [ O
o N | OO
WASH| OO0
Relay box XO8DD329
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TROUBLESHOOTING

H-MODE

H-14 Lack of power when pressure rises

O If condition is normal except when pressure rises.

Cause Remedy
YES Defective main relief
2 valve Replace
Is output pressure
YES | of 2-stage relief
1 salenoid vaive
1?7 .
ls pressure i Detective operation of Correct or
switch nomal? ® Min. 2.7 MPa (28 NO 2-stage relief solenocid replace
kg/cm vatve
® L/O mode
i Soprﬁ:zﬁei’:fh Defective pressure switch Replace
and if auto-deceleration is canceled, condition is normal
X02CH103

{Note: If shuttle valve with PPC valve is nomal)
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TROUBLESHOOTING

H-MODE

H-15 In L/O, F/O modes, work equipment speed is faster than

specified speed

Cause Remedy
YES . Correct or
2 Defactive LS valve replace
Is output pressure
YES3 | of 2-stage reliet
b solenoid valve
2
Is oil pressure nomal Defective operatian of Corlrec:t or
normal when -] ® Sea Note 1 e LS-EPC solenoid valve replace
pump is relieved?
- YES Defective operation of LS Carrect or
® At arm relief F 4 pump merga/divider replace
puImp: Approx valve
34.8 MPa (355 5 YES] Does main pump
kg.-‘anz) mergefdivider valve [
R pump: Approx Is output pressure of mave smoothly? Defective operation of Comect or
5.9 MPa {80 || pump merge/dwvider main pumppn‘:ergefdivider replace
kgiem?) NO | solenoid valve ® See Note 2 NO valve
® At bucket relief normal? Defect )
F pump: Approx - ective operation of Correct o5
5.9 MPa (80 . E""‘l 27MPa(28 NO pump merge/divider replace
kgiem?) g/fom®) solenoid valve
R . ® /O mode X02CH104
pump: Approx See Note 2
34.8 MPa (355 .
kg/cm?)
® L/0 mode
o See Note 2

Note 1: Output pressure of LS-EPC solenoid (travel OFF): Approximately 1.3 MPa (13 kg/cm?) is output from
the LS-EPC solenoid when the lever is operated in the L/O and F/O modes, regardless of the engine

speed.

Note 2: Troubleshooting Items 3 and 4 apply only for the L/O mode.

H-16 In compound operations, work equipment with larger

load is slow

Cause

Remedy

Defective operation of pressure
compensation valve

Replace (replace pressure compensa-
tion valve on side where load is lower)

Combination of compound operation Side where load is larger
1 Boom RAISE + arm IN Boom RAISE
2 Boom RAISE + arm OUT Arm OUT
3 Boom RAISE + bucket CURL Boom RAISE
4 Arm OUT + bucket CURL Arm OUT
5 Boom LOWER + arm OUT Arm OUT
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TROUBLESHOOTING H-MODE

H-17 In swing + boom RAISE, boom RAISE is slow

O If swing and boom RAISE work normally when operated independently.

Cause Remedy
Defective operation of LS Correct or
select solenoid valve replace

H-18 In swing + travel, travel speed drops excessively

O If swing and travel work normally when operated independently Cause Remedy

Defective operation of LS Correct or
shuttle valve (LS shuttle for replace
L.H. travel or swing)

H-19 Travel deviation — -
YES
4 Defective traved motor Carrect or
. . assembly replace
O Carry out troubleshooting in the H/O mode. YES | ©oes controt valve
. . — | -
0 When swing and work equipment speeds Smootly?
are normal. 3 Defective operation of | Corect or
vES | Does travel pressure NO contra) valve spoct replace
~— compansation valve |
mave smoothly?
2
s ravel o " @ Check as an individuat . .
YES_ operated under noen - pan t?:f elcntve cperation of Carrect or
load normal? NO oeneation. replace
1 compansation valve
Is difte In eutput ® See Standard Value
S5 rence mn ouipu Table .
. Adijust or
g;e;:;':t :gmeln;s: - NO Defective LS valve replace
is output pressure
normal? 5 YES Do
fective PPC vaive Replace
® Qutput pressure: Is output pressure
Min. 2.7 MPa |_| of seif pressure | ]
(28 kgicm?) - NO | reducing vaive
® Difference in cutput normal?
e . 5 .
f’;ne?n”ﬁ;:t wen ® Min, .3 MPa NG Ef:::;‘l‘_’:;elﬁemd“'”g Replace
Within 0.4 MPa (34 kgicm™)
{4 kg/iem?) & Engine at high idling X02CH107

® Engine at high idling
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TROUBLESHOOTING

H-MODE

H-20 Travel speed is slow

O Check that the spool of the travel PPC valve is moving the full stroke before carrying out troubleshooting.
O Carry out troubleshooting in the H/O mode.
O When the swing and work equipment speeds are normal.

]

Skew in both FORWARD

YES
2

Is ot pressura
of LS-EPC salenaid
valve narmal?

Is spaed slow in both
FORWARD and
REVERSE. or is it
slow in one direclion
only’?

& Ses Note 1.

Notel:

YES

YES

and REVERSE is pressure switch ® See Note 2.
normal? N
NO
5
Coes wavel spool
YES{ of control vaive
move smoothly?
4
1% difference i output
pressure between left
- and right PPC valve [
Slow in o= normal, and is putput
direction orly pressure nomal?
@ Diffarence in cutput
pressune Datween
FORWARD and s
REVERSE: Within Is futput pressure
0.4 MPa (4kgiem 3 || of seff prassure
& Cuitput prassure: NG | raducing vaive
Min. 2.7 MPa normal?
(28 kgiem ) .
® Engina at high idling. Min 3.3 MPs
& Travel retief, {24 kgiem™}
@ Engine at high
igling.

Value Table for Engine related parts).
Measurement of travel motor speed when rotated under no load: Remove the connector of the LS-EPC
solenoid, then measure the travel speed when rotated under no load: Remove the connector of the LS-
EPC solenoid, then measure the travel speed in Hi and Lo.

Note 2:

of the engine speed.
Note 3: After inspection, do not forget to return the interchanged valves to the original position.

YES
7
Does condltion bacoma
YES| normal when ravel n
suction valve of control
valve is replaced?
te prassure compensation & See Note 1
valve normal, of does '
pressure compensation NO
piston move smoothly?
ot s also possible o
interchange with other NG
compensation valve.
& See Note 3.
NG
YES
NQ
X02CH108

Measure the travel speed when operated under no load or the specified time for 20m. (See Standard

Output pressure of LS-EPC solenoid: In H/O mode, 0.2 +0.2 MPa (2 + 2 kg/cm?) is output regardless
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TROUBLESHOOTING

H-MODE

20-230

Cause Ratedy
Defective operation of LS Comect or
shutte valve (for bucket) raplace
Datactn jon of LS- Comect or
EPC sotancic valve replace
Defective travel pressura Replace
switch
Dafactive cperation of traval Corredt or
Eucton vatve of control vatve: replace

. Corract or
Defective traval motor assembly réplace
Defective pressure compensa-
ion vatve, or defective oparation %?;t o
of pressure compansaton pigton
Dwfective opsration of control Cormect or
valve traval spoal rapiace
Defective PFC valve Replace

Ditectiva salf prassure
reducing valve Repiace
XD2CH109




TROUBLESHOOTING

H-MODE

H-21 Steering does not turn easily or lacks power

0 Carry out troubleshooting in the H/O mode.

YES

Iy travel ol
pressure switch |-
normai?

Prassure high only on
side not being relieved

YES
2 Both left and ‘|
. an
g;?:::: :_:" :’1”"'" o bath How Is relief prassure right high !s output pressure
d of front and rear pump of pump merge- a
when refieved on one divider solanoid
side? valve normal?
Pressure high only on ND
side being relieved (oil
pressure is normal)
Both left and
right high
s it difficult to um
to both left and right, Naither front nor
1 oris it difficult to rear reach relief
turn in one direction pressure
only?
&
How is relief pressure YES
of front and rear pump | |
Difficult to turn in one when relieved on one
direction only side?
When steering. drive &
e 3 CBOORE e squpmr
relief pressure
normal when power
max. is ON?
®348 " 1iMPa
(255 ~J3kg/er? )
® Engine at high L.
idling NG
& Arm [N relief
NO X02CH110
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TROUBLESHOOTING

H-MODE

Cause Ramady
Mistaken connection of
LS pilot hose (F end R Connact or
are connected N reverse)
Liefeclive operation of
main merge-divider Repair or
valve or defective LS replace
merge-divider valve
Defecive operation of .
pump merge-divider Repair or
solencid vahve replace
Defective operation of :
travel pressure compen- ;Re:?:;“
sation valve
Defective oparation of LS Repair or
circuit check valve replace
Defactive operation of .
control valve main circuit Repair of
check vatve {remains open) replace
YES Defective control valve Reglace
. suction valve
Does condition become
—1 normal when suction ]
valve of control valve
is infarchaged? YES Defective travel motar Repair or
check valve replace
# Interchange left and Does condtion become:
right spoals NG hormal when suction
of motor is interchanged?
Cefective travel motor
Dot et w sty s Repecs
See troubleshooting for
H-14 Lack of power when -
pressure rises
_ YES
]
Does bucket LS
shuttle valve move =
Does not turmn smoothiy?
to laft only
Defective operation of LS Repair or
No shutle valve for bucket replace
Defective traved cil
Pressure switch Replace
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TROUBLESHOOTING H-MODE
H-22 Travel speed does not switch or is faster than specified
speed
0 Carry out troubleshooting in the H/O mode YES —— i
Defect i
: posiesheriont | mepiace
YES | !s cutput pressure servo piston
—1 of travel speed -
solanoid norma?
3 - Defective operatinn_of Repai
vES |18 output pressure ¢ ?;'; ,f;;‘n?‘ ';a NG ] travel speed salencid reT:T:é;ur
— Cf LS control EPC = ® Travel spaed switeh:
valve nomal? Mi. Hi.
2 ® Soe Tatle 1. ®» Trave! lever operated
Yes | . . )
T = e |
1
S ™ AT | e
® See JUDGEMENT
TABLE (Bit pattern
20 (2)) . '
@ Note: If auto- Cefective trave! oil Replace
deceleration is NO pressufe
canceled when travel
is operated, system XO2CH112
is normal.
Table 1 Output pressure of LS control EPC valve
Lo Mi Hi
PC290 1.9+ 0.2 MPa 1.9+ 0.2 MPa 0.2+ 0.2 MPa/3.0+£3.0 MPa
(19 £ 2 kg/cm?) (19 £ 2 kg/cm?) (2 =2 kg/cm?) / (30 £ 2 kg/cm?)
Remarks . Engine at high idling
. Travel lever at Fine control position (auto-deceleration canceled)

H-23 Travel does not move (one side only)

Is any dirt found in
final drive drain?

YES

Is drain amount of u
travel motor normal?

* Max: 30 I/min.

[ solenoid valve

3 YES

Is output pressure of
travel speed selector

normal?

NO

« Engine at high idling
« At travel relief

Cause Remedy

Defective final drive Repair or
replace

Defective operation of

suction valve of control Replace

valve

Defective conterbalance

valve, or detective operation | Replace

of travel motor safety valve

Defective travel motor Replace
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TROUBLESHOOTING H-MODE

H-24 Does not swing

a) Does not swing to either left or right
Cause Remedy
3 . . . .
YES Defective swing machinery Repair or
Is any foreign material replace
found in oil drained -
2 from swing machinery?
Is output pressure of Defective swing holding Repair or
YES |swing holding brake NO brake or swing motor replace
solenoid valve
normal?
« Min 2.74 MPa (28 kg/ Defective operation of Correct or
2 . .
) cm?) ) NO holding brake solenoid valve | replace
Is swing pressure | | * Operate swing lever
switch normal? (or operate work
equipment lever.)
* See JUDGEMENT
TABLE (bit pattern 20 Defective swing pressure
2)- switch Replace
« Note: If auto- NO
deceleration is
canceled when travel
is operated, system
is normal.
b) Does not swing in one direction
Cause Remedy
YES Defective swing motor Replace
) safety valve or suction valve
vEs | Does contro! valve
— spool for swing move ||
smoothly
1 Defective operation of Correct or
control valve spool for swing | feplace
NO
Is PPC valve output
pressure normal?
« Min 2.74 MPa (28 kg/
cm?) .
« Operate swing lever Defective PPC valve Replace
(or operate work NO
equipment lever.)
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TROUBLESHOOTING H-MODE

H-25 Swing acceleration is poor or swing speed is slow

00 Carry out troubleshooting in the H/O mode.
0 When individual operation of the work equipment is normal.

2 YES
Does LS shuttle
- Both left and _ | valvemove
right smoothly?
NO
6 YES
1 Is pressure compen-
YES sation valve for swing
Is swing acceleration normal, or does pres-
poor in both | | 5 sure compensation
directions or in one piston move smoothly?
direction only? YES | Does control valve « Itis also possibleto  NO
] :&Ooogtfrﬁ)lr'iwmg move interchange with
3 v other compensation
valve.
One direction Is PPC valve output * Min. 2.7 MPa » See Note 1.
only (left or | pressure normal? (28 kglem?) NO
right) « Engine at high idling
* Operate swing.
NO
Note 1: After checking, always return the interchanged valves to their original positions.
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TROUBLESHOOTING

H-MODE

20-236

Cause Remedy
Defective swing motor Replace
assembly
Defective operation of LS Correct or
shuttle valve (all LS shuttles) |replace
Defective operation of swing | Correct or
motor safetysuction valve replace
Defective operation of
pressure compensation Correct or
valve or compensation replace
piston
Defective operation of Correct or
control valve swing pool replace
Defective PPC valve Replace




TROUBLESHOOTING

H-MODE

H-26 Excessive overrun when stopping swing

a) One direction only

Cause Remedy
3 YES Defective swing PPC slow Correct or
Is problem reversed return valve replace
YES when left and right
swing PPC slow —
2 return valves are
Is problem reversed interchanged? ;
VES | When left and right o Defective PPC valve Replace
output hoses of PPC
1 valves are
interchanged?
Does control valve Defective swing motor safety | Replace
spool for swing move NO valve
smoothly?
Defective operation of cotrol | Correct or
NO valve spool for swing replace
b) Both directions
Cause Remedy
Defective swing motor Repair or replace
H-27 Excessive shock when stopping swing
(one direction only)
Cause Remedy
1 YES ) ]
Doos conditon be- Defective swing PPC slow Correct or
come normal when left return valve (check valve) replace
and right swing PPC 1
slow return valves are
interchanged? i
o Defective PPC valve Replace
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TROUBLESHOOTING H-MODE
Cause Remedy
YES Defective operation of swing | Clean
) motor safetysuction valve
Does condition be-
come normal when - i
swing motor safety- YES Defective swing motor Replace
suction valve is 2 safety-suction valve
cleaned? —
Does condition
become normal when
NO swing motor safety- 3 VES
suction valve is : . : :
replaced? Defective swing machinery Repair or
Is foreign material replace
found in swing —
NO machinery?
Defective back pressure Correct or
NO valve replace
a) When swing holding brake is released
Cause Remedy
2 YES Defective swing motor Correct or
Is pressure compensa- safety-suction valve replace
tion valve on defective
— One direction only —— side normal, or does [ .
pressure compensation Def_ectlve pressure compen-
1 piston move smoothly? sation valve for swing, or Correct or
Is hydraulic drif NO defective operation qf replace
excessive in both pressure compensation
directions or one ] piston
direction only? 3 YES .
Defective control valve spool | Replace
L One direction only | Is drain amount from | | for swing
motor normal? . .
Defective swing motor Repair or
+ 10 //min NO replace
« Engine at high idling
« At swing relief
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TROUBLESHOOTING H-MODE

b) When swing holding brake is applied

Cause Remedy
1 YES . . . .
s output pressure of Defe:cnve operation of swing | Repair or
swing holding brake | | holding brake replace
solenoid valve
normal?
o Defective operation of swing | Correct or
holding brake solenoid valve | replace
H-30 Swing speed is faster than specified speed in
L/O and F/O modes
O Carry out troubleshooting in the H/O mode.
Cause Remedy
YES o cperation of LS Replace
2 W SETVO
assambly
ERC
ves colons vave outout |
pressure normal?
. ) Rapair or
Sk | i
modas
3
Is discharge pressure [~
of rear pump normal
when swing is
reliaved? - : _
®59.7.8 MPa YES ::m?;g:ﬂ;m :;!ve :;T:;re or
{60 - B0 kgfem?) 3 or LS merge-divider valve
®Engine &t high 15 pump merge~
idling divigar solenoid |-
® At bucket rekief NO valve output
pressure normal?
258-3.2 MP . . ;
¢ {20-233 Ikgic?'!? } mﬁim&ﬁgfﬂ"“mp Z?I):c;or
® Tum swing lock ~ NO vaive
switch ON.
& [n /O made anly.
XD2CH123
Table 1 Output pressure of LS control EPC valve
e Engine at high idling PC290-6K
H/O mode G/O mode F/O mode L/O mode
3.0+ 0.2 MPa 3.0+ 0.2 MPa 3.0+ 0.2 MPa 1.5+ 0.2 MPa
(30 = 2 kg/cm?) (30 = 2 kg/cm?) (30 = 2 kg/lcm?) (15.5 + 2.0 kg/cm?)
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TROUBLESHOOTING

M-CODE

TROUBLESHOOTING OF MACHINE MONITOR SYSTEM

(M CODE )

ACTION TAKEN BY MONITOR PANEL WHEN ABNORMALITY OCCURS
AND PROBLEMS ON MACHINE

User |Service| Abnormal system Nature of abnormality
code | code
1. Abnormality in internal memory
- E101 | Abnormality in error | 2. Excess voltage (more than 36V) has occurred
data 3. Low voltage (less than 12V) has occurred
4. Connector has separated
1. Abnormality in internal clock function
- E102 | Abnormality in clock | 2. Excess voltage (more than 36V) has occurred
data 3. Low voltage (less than 12V) has occurred
4. Connector has separated
1. Short circuit inside buzzer
- E103 | Short circuit in 2. Power line in contact with wiring harness between monitor (P01
buzzer output sys- (7) pin) and buzzer
tem 3. Abnormality in monitor panel
- E104 | Air cleaner clogging | 1. Air cleaner clogging sensor has detected clogging
detected is displayed
Engine water tem-
- E108 | perature 105°C 1. Coolant temperature gauge has detected water temperature of
detected is displayed 105°C
- Short circuit in wiper | 1. Short circuit with ground, short circuit inside wiper motor
E112 | motor drive normal 2. Short circuit with ground, short circuit inside relay box
rotation system 3. Short circuit with ground, short circuit in wiring harness between
monitor P02 (11) and relay box W08 (2), or between W08 (6)
and wiper motor W04 (3)
Short circuit in wiper | 1. Short circuit with ground, short circuit inside wiper motor
- E113 | motor drive reverse 2. Short circuit with ground, short circuit inside relay box
rotation system 3. Short circuit with ground, short circuit in wiring harness between
monitor P02 (3) and relay box W08 (3), or between W08 (7)
and wiper motor W04 (1)
Short circuit in 1. Short circuit inside washer monitor
- E114 | window washer drive | 2. Short circuit inside relay box
system. 3. Short circuit with power source in wiring harness between
monitor P02 (2) and relay box WO8 (17), or between WOS8 (16)
and M28 (1)
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M-CODE

Condition when normal
(voltage, current, resistance)

Action by controller when
abnormality is detected

Problem that appears on machine
when there is abnormality

¢ When starting switch is
turned ON, keep time
switch pressed for 5
seconds to actuated clear
function

=

Service code cannot be cleared
2. Time becomes 00:00

=

Service code cannot be cleared
Time becomes 00:00
3. Clock does not advance.

N

« Voltage between P01 (7)
- chassis
Buzzer On: Max. 1V
Buzzer OFF: 20 - 30V
O When there is a discon-
nection, E103 is not
displayed and the buzzer
does not sound

1. Buzzer does not sound

¢ Resistance between P11
(male) - P12 (male): Min
1Q (engine started)

1. If abnormality detection continues, air
cleaner clogging caution lamp flashes and
buzzer sounds

¢ Resistance between
sensor terminal and
chassis: Min. 1 MQ (en-
gine at mid-range speed or
above)

1. If abnoramlity detection continues, engine
oil pressure caution lamp flashes and
buzzer sounds

¢ Resistance between P07
(1) - (2): Min. 3.156 Q
(engine started)

1. If anbormality detection continues, coolant
temperature caution lamp flashes and
buzzer sounds

2. If abnormality detection continues, engine
speed is reduced to low idling

« Voltage between W04 (3)
and (5): Max. 3V to 20 -30
Vv

[] Repeats in regular cycle

1. Sets output to relay
box to 0

1. Operation of wiper stops

« \Voltage between W04 (3)
and (5): Max. 3V to 20 -30
Vv

[] Repeats in regular cycle

Same as E112

Same as E112

¢ Resistance of motor:
1.6

1. Sets output to washer
motor to 0

1. Operation of window washer stops
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TROUBLESHOOTING M-CODE

ELECTRICAL CIRCUIT DIAGRAM FOR M MODE SYSTEM

-
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TROUBLESHOOTING M-CODE
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TROUBLESHOOTING M-CODE

M-1 [E101] Abnormality in error data is displayed
[E102] Error in clock datais displayed

O This is not an abnormality. It occurs during troubleshooting when disconnecting and connecting connector
P02 (for the monitor panel electrical system), fuse No. 13, connector M14, connector M11, battery relay
terminal B, or the battery terminal. (When the monitor panel power source circuit is shut off with the starting

switch turned OFF).
O If the service code display appears again after the system has been reset, carry out troubleshooting as

follows.
Cause Remedy
2
YES Defective monitor panel Replace
YES Is voltage between
1 P02 (8) (14) and m Disconnection, defective contact,
chassis normal? short circuit with ground in wiring
Does service code halrnegs tﬁ;\fein;attsrly“- tiam-;\ry Re;l)air or
display appear again + Turn starting switch ~ NO L?oa)is o (f(eI)T(la)|e-) s (54))' use replace
after system has OFF. )
been reset? * 20-30V
« After resetting N |
system, carry out NO orma
normal operations for
a short time and
watch the condition.
(See Note 1.)

Note 1: Resetting operation: Turn the starting switch OFF. Then keep the time switch at the back of the monitor
panel depressed, switch the starting switch ON again, and keep the time switch depressed for 5 sec-
onds to return the system to normal. (With this operation, all the service codes in the internal memory

are erased-.

M-1 Related electric circuit diagram

Engine throttle, pump controller

P02(04016}
]|
GND — Fuse 14{M6} M11(L2}
4 - 7
Power source | (8 C@— fr a
b2y | ' Nt
GND E) )
B o
Power source | |@—~—| L
(+24V)) ' ’ Fusible link

f 1 “ ‘ o ’_J Battery relay
—il I ] g8 KWy
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TROUBLESHOOTING

M-CODE

M-2 [E103] Short circuit in buzzer output or contact of 24V
wiring harness with buzzer drive harness is displayed

O If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an

E service code is displayed. (If it is not displayed, the system has been reset.)
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.

2 YES

Is voltage between
YES .
P04 (2) and chassis
normal?

Is resistance be-

tween P04 (male) (1)  Turn starting switch NO
- (2), (2) - chassis as ON.

shown in the table? * Buzzer ON: Max. 1V

* Buzzer OFF: 20 - 30V

« Turn starting switch

OFF.

< Disconnect P04. NO
Table
P04 (male) Resistance value
Between (1) and (2) 200 - 300 Q
Between (2) and chassis Min. 1 MQ

M-2 Related electric circuit diagram

) PO4(M2)
Manitor pane!l P01{04020) 7
\ N Ry )
A
Buzzer 7 'CZ/
N N
Fuse |®
13 #
OTN_D 2

Buzzer

BKPOO273

Cause Remedy
Defective monitor panel Replace
Short circuit with power source in
wiring harness between P01 (female)
(7) and P04 (female) (2) or short Repair or
circuit in wiring harness between P04 replace
(1) and (2)
Defective buzzer Replace
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TROUBLESHOOTING M-CODE

M-3 [E104] Air clogging detected is displayed

Cause Remedy
) YES See M-13 )
Is air cleaner clogging
caution lamp on
monitor flashing? 2 YES Defective monitor panel Replace

Is "E" service code
NO | displayed ?

Turn starti ich  NO Failure in engine system
ol:\ll'n starting switc (See Note 1)

Note 1: The monitor panel display has returned to normal, but the air cleaner clogging sensor has detected
symptoms of clogging in the past, so carry out troubleshooting of the engine to remove the problem

M-4 [E108] Engine coolant temperature 105°C detected is
displayed

Cause Remedy

YES See M-12 d)

Does coolant
temperature gauge on
monitor panel display

- 2 . .
::Z?Jéizgllzg;ljflsshing’? YES Defective monitor panel Replace

Is "E" service code
NO | displayed?

Failure in engine system

« Turn starting switch ~ NO (See Note 1)
ON.

Note 1: The monitor panel display has returned to normal, but the coolant temperature sensor has detected
symptoms of the coolant temperature reaching 105°C in the past, so carry out troubleshooting of the
engine to remove the problem.

20-246



TROUBLESHOOTING M-CODE
M-5 When starting switch is turned ON, none of the lamps on
the monitor panel light up for 3 seconds
O Check that fuses No. 10 and 13 are not blown.
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.
a) None of lamps on monitor panel light up
Cause Remedy
) YES Defective monitor panel Replace
YES’_ L?O\g_o'(;a)g;nze;‘g::gis D_iscqnn_etion, defe(_:tive_ (_:ontact, short )
normal? 3 YES circuit with ground in wiring harness Repair or
) between P01 (female) (9) and fuse replace
« Turn starting switch Is voltage between No. 10
1 ON. NG | fuse No. 10and —
*20-30V chassis normal? Disconnection, defeictive contact,
Is voltage between . . short circuit with ground in wiring Repair or
P02 (8) (14)- (1) (9) * Turn starting switth ~ NO harness between fuse No. 10 - HO5 replace
normal? ON. (2) - M14 (2) (1) - battery relay M
«20-30V
* Turn starting switch 4 YES Disconnection, defective contact,
ON. short circuit with ground in wiring Repair or
« 20-30V Is voltage between harness between P02 (female) (8) replace
L fuse No. 13 and - (14) and fuse No. 13
NO | chassis normal? . ) .
Disconnection, defective contact,
short circuit with ground in wiring Repair or
« Turn starting switch NO harness between fuse No. 13 - H14 replace
ON. (2) - M11 (2) (1) - battery relay B
«20-30V
b) Some of lamps on monitor panel do not light up
Cause Remedy
Defective monitor panel Replace
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TROUBLESHOOTING M-CODE
M-5 a) Related electric circuit diagram
Monitor panel  PO1{04020) M14{L2}
HOG{L2
Starting switch ON 9 Fuse 2 @:)
10
@) @
13 . .
Fusible link
1{L2
GND i H14(M6) MI1HL2)
Power source [+24) 8 1 @D
GND ©) @1 @

Power source (+24) @

P02{04016)

20-248
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TROUBLESHOOTING

M-CODE
M-6 When starting switch is turned ON, monitor panel lamps
all stay lit up and do not go out
Cause Remedy
Defective monitor panel Replace

M-7 When starting switch is turned ON, items lit up on monitor
panel are different from actual machine (model)

O Immediately after replacing the monitor panel, turn the starting switch OFF, then turn it On again and check

Cause Remedy

1 YES

Defective monitor panel Replace
Is display of

monitoring code 01 |+
as shown in table?

} . NO Go to troubleshooting for C
. '(r;:\:n starting switch mode (See C-16)

« Set to monitoring
code 01.

Table 1

0D: 2o

X08DDIOE
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TROUBLESHOOTING M-CODE
M-8 When starting switch is turned ON (engine stopped),
basic check items flashes
0 Before carrying out troubleshoting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.
a) b@ (coolant level) flashes
SAPDO51D
0 Check that the coolant is at the specified level before carrying out troubleshooting.
Cause Remedy
YES Defective coolant level sensor system
(See M-26)
4 YES Defective engine throttle Replace
- pump controller
YES | Is bit (3) of
1 3 monitoring code 24
; lighted up?
Does display go out Is continuity between Defecti it | Repl
when short connec- || " - - efective monitor panel eplace
tor is connected to YES 1C16 (f_emale) (8) a?‘d ‘(I')u’\:n starting switch - NO
P08 (female)? chassis as shown in : o
table? « Set to monitoring
« Disconnect P08. code 24. Defective contact, or disconnection in Repair or
« Turn starting switch « Turn starting | wiring harness between C16 (female) replace
ON. Is there continuity switch OFF. NO (8) - P08 (female) (1)
between P08 « Disconnect C16, P08.
NO_ (femal_e) (2) and « Connect— disconnect short
chassis? connector to P08 (female). Defective contact, or disconnection in Repair or
NO wiring harness between P08 (female) replace
« Turn starting switch (2) - chassis ground
OFF.
« Disconnect P08.
Table 1
Short connector | Continuity
Connected Yes
Disconnected No

M-9 a) Related electric circuit diagram

Engine throttle, pump controller

Monitor panel __C18(MICT7}
1

|
Coolant '\}

P08(X2)

T}

el

8

Network

level /

Coolant
level sensor

p-,#o—‘

-~
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TROUBLESHOOTING M-CODE

M-8 When starting switch is turned ON (engine stopped),
basic check items flashes

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

a) b@ (coolant level) flashes
SAPDOS19

0 Check that the coolant is at the specified level before carrying out troubleshooting.

Cause Remedy
YES Defective coolant level sensor system
(See M-26)
4 YES Defective engine throttle Replace

s bit (3) of - pump controller
YES | Is DI (0)

1 3 [] monitoring code 24
) lighted up?
Does display go out Is continuity between
when short connec- || . - - Defective monitor panel Replace
tor is connected to vES S#:ngn;zlza]g)l:%d ‘I(;u’\:n starting switch - NO
P08 (female)? table? + Set to monitoring
« Disconnect P08. 2 code 24. Defective contact, or disconnection in Repair or
« Turn starting switch « Turn starting | wiring harness between C16 (female) replace
ON. Is there continuity switch OFF. NO (8) - P08 (female) (1)
between P08 « Disconnect C16, P08.
NO_ (female) (2) and « Connect— disconnect short
chassis? connector to P08 (female). Defective contact, or disconnection in Repair or
NO wiring harness between P08 (female) replace
« Turn starting switch (2) - chassis ground
OFF.
« Disconnect P08.
Table 1
Short connector | Continuity
Connected Yes
Disconnected No
M-9 a) Related electric circuit diagram
Engine throttle, pump controller
Monitor panel C16{MIC17)
onftorp R P08(X2)
Cool \ [ ] =
Oolant - - .
level | (8_ ' {’ ﬂ] — -0 Coolant
/ ! /2 —‘ level sensor
S S : ". T i_J_“[X
. =
4

BKPOOZT?

20-251
@



TROUBLESHOOTING M-CODE

b) "@ (engine oil level) flashes

SAPINGR
O Chek that the engine oil is at the specified level before carrying out troubleshooting.

Cause Remedy
YES Defective engine oil level sensor
system (see M-27)
1
Does display go out 3 YES fecti ine thrott
when P05 (female) || - I.Deu?;]:“vcegﬁ?r?):?;t rottle Replace
(1) is connected to Is bit (4) of pump
chassis ground? YES | monitoring code 24 | |
2 lighted up?
« Disconnect P05. I -
+ Turn starting switch S continuity between Defective monitor
panel Replace
ON. L] CI(? (Lemalle) (16) « Turn starting NO
NO ar? c ?Sf'sbf‘i switch ON.
shown in table: « Set to monitoring
. : code 24.
Turn starting Defective contact, or disconnection in Repair or
SW'tCh OFF. NO wiring harness between C16 (female) replace
+ Disconnect C16,P05. (16) - E08 (5) - PO5 (female) (1)
* Connect——disconnect short connector to
P05 (female) (1).
Table

Chassis ground | Continuity
Connected Yes
Disconnected No

M-8 b) Related electric circuit diagram

Engine throttle, pump controller Engine oil level sensor

C16(MIC17)
{ PO5 (X1 -
i

(e e —{(o —

Monitor panel

BRPDOZ7S
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TROUBLESHOOTING

M-CODE

M-9 Preheating is not being used but

lights up

@preheating monitor)

SAPDSZE

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

Cause Remedy
2
YES Defective monitor panel Replace
YES Is voltage between )
1 P01 (18) and chassis H
normal? Short circuit with power source in
Is voltage between wiring harness between starting Repair or
starting switch « Turn starting switch NO switch R1 - X07 (3) - H13 (6) - PO1 replace
terminal R1 and ON. (female) (18)
chassis normal? * Max. 1V
« Disconnect terminal . . .
R1. No Defective starting switch Replace
« Turn starting switch
ON.
* Max. 1V

M-9 Related electric circuit diagram

Starting switch

24V

Heater relay

 s—|

B iBRIR1 C
HEAT |OFOH
OFf 1O
oN |Cr
START 9
28v ‘
X007
{MIC17)
Monitor panet
P0O1{04020)
H13{S16)
Preheating } (18 < @

{3

3

Electrical intake air heater

a0 &:_W;}y
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TROUBLESHOOTING M-CODE

M-10 When starting switch is turned ON and engine is started,
basic check items flash
Before carrying out troubleshooting, check that all the related connectors are properly inserted.

Always connect any disconnected connectors before going on the next step.
Check both the alternator system and the engine oil pressure system.

[ -

a) Alternator system

Cause Remedy

3 YES

Defective engine throttle Replace

Does monitoring - pump controller

YES | code 43 show a
value of greater than

2 ||100?
- Defective monitor panel Replace
« Start engine and run  NO
YES Is voltage between at mid-range or
1 CO03 (12) and chassis above
normal? « Set to monitoring Defective contact, or disconnection in Repair or
Is voltage between code 43 wiring harness between alternator replace
alternator terminal R « Start engine and run - NO terminal R - E08 (2) - C03 (female)
and chassis normal? at mid-range or (12)
above.
, « 20-30V
« Start engine and run ) |
at mid-range or Defective alternator Replace
NO
above
* 20 -30V
M-10 a) Related electric circuit diagram
Engine throttie-symp c}nnt raller
. Alternator
Moniter panel €03 104020
EQ8 (X1) .
-
Battery @ 1
charee
Xo08DD313
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TROUBLESHOOTING

M-CODE

b) Engine oil pressure system
0 When engine oil pressure is

normal

Cause Remedy
YES L
Defective oil pressure sensor (for low Replace
1 pressure)
When engine is run-
ni_n_g at high idling a_nd
wiring harness of oil Contact of chassis ground with wiring Repair or
pressure sensor Is re- 2 YES harness beteen C16 (female) (15) - replace
moved, does display go E08 (8) - sensor
out? Is there continuity
« Engine at low idling between C16
NO | (female) (15) and
chassis? 3
YES Defective engine throttle Replace
. i i - troll
'(I;L'J:rg starting switch Is bit (1) of pump controller
+ Disconnect sensor Ir_n(t)]rtntgnn%code % H
wiring harness C16. Ighted up+
Replace
« Engine at low idling NO Defective monitor panel
« Set to monitoring
code 24.
M-10 b) Related electric circuit diagram
Engine throttle-pume controller
Moritor panel Cig MICIT)
811
‘m Ensine oil [ (T3
sressure Ergine oil
PTBSSUTrE senscr
X08DD312
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TROUBLESHOOTING M-CODE

M-11 When starting switch is turned ON (engine stopped),
caution items, emergency items flash
(battery, engine oil pressure lamps do not light up)

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

Always connect any disconnected connectors before going on the next step.
Check both the alternator system and the engine oil pressure system.

[ -

a) Alternator system

Cause Remedy
3
YES Defective engine throttle Replace
Does monitoring - pump controller
YES | code 43 show a L
value of greater than
2 || 1007
- Defective monitor panel Replace
* Set engine and run NO
YES Is voltage between at mid-range speed
1 CO03 (female) (12) or above.
and chassis normal? « Set to monitoring Short circuit with power source in Repair or
Is voltage between : code 43 v;l;lnggggnezss b(lettweep (333 (female) replace
alternator terminal R « Disconnect C03. NO (12) - (2) - alternator
and chassis normal?  Turn starting switch
ON.
- — ¢ Max. 1V
: glsconnect termina Defective alternator Replace
’ . . NO
« Turn starting switch
ON.
* Max. 1V
M-11 a) Related electric circuit diagram
Envine throttie-oume controller
. |
Meniteor panel C03 (04020} FOB (X1) Alternator
)
Battery @ 1
charee
XosDbD313
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TROUBLESHOOTING

M-CODE
b) Engine oil pressure sensor system
0 When engine oil pressure is normal.
Cause Remedy
3 YES . )
Defective engine throttle Replace
ves Is bit (1) or - pump controller
monitoring code 24 |H
lighted up?
—— 2 . X Replace
Is there continiuity « Engine at low idling  NO Defective monitor panel
YES between C16 « Set to monitoring
1 (female) (15) and code 24.
sensor wiring Repair or
- I
Is there continuity hamess? Defective contact, or disconnection in replace
between sensorand < Turn starting switch NO wiring harness between C16 (female)
chassis? OFF. (15) - EO8 (8) - sensor
« Disconnect C16 and sensor
- - wiring harness.
« Turn starting switch Replace
OFF. NO Defective oil pressure sensor (low
* Remove sensor pressure)
wiring harness.
M-11 b) Related electric circuit diagram
Engine throttle-pume controller
Moritor papel Cig MICIT)
811
‘m Ensine il { ({3
sressure Ereine oif
PrESSUrE Sensor
X08DD312
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TROUBLESHOOTING M-CODE

M-12 When starting switch is turned ON and engine is started,
caution items, emergency items flash (then there is no
abnormality in engine or items to check before
troubleshooting)

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

a) o@o (engine oil pressure) flashes

SAPRIE2D
O Check that the engine oil pressure is normal before Cause Remedy
carrying out troubleshooting.

See M-11 b)
b) ‘@ (coolant level) flashes
SAPDOS1D
0 Check that the coolant level is normal before carrying
. Cause Remedy
out troubleshooting.
See M-9 a)
C) Ej (battery charge) flashes
SAPO0S22
Cause Remedy
See M-11 a)
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TROUBLESHOOTING M-CODE
d) @ﬂ (coolant temperature) flashes
SAPO0S2T
. Cause Remed
O Check that the coolant temperature is normal before y
carrying out troubleshooting
YES Defective coolant tempera-
2 ture sensor system (see M- -
When P07 is discon- 26)
YES nected, does only
M 5;’%3 g;&z;(:i)gﬂft 3 YES Defective engine throttle Replace
up? Is resistance - pump controller
1 | * Startengine. between C03
no | (female) (1) - (16) - 17 Short circuit of wiring harness
chassis normal? between, C03 (female) (1) and Repair or
Is coolant tempera- . : : P07 (female) (1) and wiring
ture in red range? -(r)llj:rlr:] starting swieh - o harness between C03 (female) replace
- Disconnect CO3 and (16) and P07 (female) (2)
« Start engine and run pP07.
at mid-range or * Max. 1MQ Defective monitor panel Replace
above NO
M-12 d) Related electric circuit diagram
Engine throttle -
pumg controller
€03 {04020) P07(x2)
Coolant temperature Sensor
Cootant —— G
®
XO8DD31S
e) bﬂh (fuel) flashes
SAPU52E
00 Check that there is fuel before carrying out troubleshooting.
Cause Remedy
YES Defective fuel level sensor
2 system (see M-25) -
When P06 (female) (1)
is connected to chassis
YES
2 | ground, do all lamps to . )
level 14 (right end) of 3 YES Defective engine throttle Replace
gauge display light up? - pump controller
< Start engine. Is voltage between
1| + waitfor approx. 2 €03 (2 and (16) Defective contact or
_ I";\'/”eLl“gzy(\lereyf”;' he ' disconnection in wiring Repair or
Is fuelogauge in red display is given a + Connect P06 (female) o harness between C03 replace
range? time delay.) (1) to chassis ground. (female) (2) and P06
 Turn starting switch ON. (feamle) (1)
« Start engine. * Max. 0.3V
NO Defective monitor panel Replace
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TROUBLESHOOTING

M-CODE

M-12 e) Related electric circuit diagram

Manitor panel

Engine throttle, pump controller

C03{04020)

Fuel

POB{X1)

level @ 1

f) 6 (air cleaner clogging) flashes

b=ad
SAPHS21

O Check that the air cleaner is not clogged before
carrying out troubleshooting

YES

Fuel level sensor

Does display go out
when P11 (female) is | |
connected to P12
(male)?

« Start engine.

zZ
O

Table 1

Is there continuity
between P12 (male)
and chassis?

« Turn starting switch
OFF.
« Disconnect P12

C16 (female) (17) - chassis

BKPU0285
Cause Remedy
Defective air cleaner Replace
clogging sensor
4 YES| Defective governor, pump Replace
controller
YES | Is bit (6) of
3 monitoring code 24
lighted up?
Is continuity between Defective monitor panel Replace
YES | C16 (female) (17) « Start engine NO
and chassis as « Set to monitoring ;
2 shown in table? code 24. D_efectlve C.O”I‘T"Ct qr_ .
disconnection in wiring Repair or
+ Tumn starting harness between C16 replace
switch OFF. NO (female) (17) and P11
» Disconnect C16, f I
P11 and P12. (female)
« Connect «—— disconnect P11
(female) to P12 (male). Defective contact or
NO disconnectrion in wiring Repair or
harness between P12 replace
(male) and chassis ground
P11 (female) and P12 (male) connected P11 (female) and P12 (male)
disconnected
Continuity No continuity

M-12 f) Related electric circuit diagram
Engine throttle, pump controller

Maonitor panel

20-260
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TROUBLESHOOTING

M-CODE

M-13 When starting switch is turned ON (engine stopped),
buzzer does not sound for 1 second
Caution item flashes but buzzer does not sound

0 Of the caution items, the buzzer will not sound even if there is an

abnormality in the battery charge or fuel level.

next step.

Is resistance
between P04 (male)
(1) and (2) normal?

« Turn starting switch
OFF.

< Disconnect P04.

« 200 - 300 Q

O Before carrying out troubleshooting, check that all the related con- Cause Remedy
nectors are properly inserted.
O Always connect any disconnected connectors before going on the
YES Defective monitor panal Replace
When P01 (female)
YES | (7) and chassis are
connected, does 3 YES Defective contact or disconnection in Repair or
buzzer sound? wiring harness between P01 (female) replace
< Disconnect POL. Is voltage between (7) and P04 (female) (2).
1|« Turn starting switch NO PP?A (female) (:IL’)) and |~
ON. chassis normar: Disconnection, defective contact, Repair or
n short circuit with ground in wiring I
B : Dlsconnegt PO4? NO harness between P04 (female) (1) repace
« Turn starting switch and fuse No. 13
on.
* 20 - 30V
Defective buzzer Replace
NO

M-14 No abnormality is displayed on monitor but buzzer sounds

0 When buzzer sounds continuously. If the buzzer sounds intermittently, carry out troubleshooting for M-13.
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going
on the next step. Cause Remedy
Contact of chassis ground with wiring
1 YES harness between P01 (female) (7) Repair or
and P04 (female) (2), or defective replace
buzzer
When PO1 is
disconnected, does [
buzzer sound?
. Defective monitor panel Replace
« Disconnect PO1.
« Turn starting switch
ON.
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TROUBLESHOOTING M-CODE
M-13, 14 Related electric circuit diagram
. PO4(M2)
Manitor panel P01{04020) T -
I i lay
= Buzzer
Buzzer / 7 '\g/
Fuse '@3
13
OTN_D 2
BKPOO273
M-15 Night lighting on monitor panel does not light up
(liquid crystal display is normal)
O When the front lamp and working lamp light up normaly.
Cause Remedy

YES Blown bulb or defective contact of
1 bulb

Is bulb blown, or is

there defective )

contact? YES Defective monitor panel

Does bit (3) of
« Remove bulb. monitoring code 49
« Check visually for ~ NO| go out?
blown bulb 3 YES

« Turn starting switch
9 Is voltage between

ON.
« Set to monitoring NO Egrlm(sl)’)and 12 B
code 49 : Defective contact, or disconnection in
- - wiring harness between P01 (female)
. (T)L’l\:n starting switch ~ NO (8) - X01 (1) - M38 (female) (1)
. Turﬁ light switch ON.
* 20 - 30V
M-15 Related electric circuit diagram
Manitor pane!
PD1{04020% Light switch

—_—

. xXo1miczmn M38

L SN — OFF
I J . .’J . — .. I'| —
| N

Light ; 8 -

i

| : . [

; : | | »l -

i ol

Q0|8

e

BKPO0287

20-262

Replace bulb, or
clean (defective
contact)

Replace

Repair or
replace




TROUBLESHOOTING

M-CODE

M-16 Coolant temperature gauge does not rise

O If the coolant temperature actually does not rise, check the en-
gine system.
00 Before carrying out troubleshooting, check that all the related
connectors are properly inserted.
0 Always connect any disconnected connectors before going on
the next step.

1

When short connector ig
connected to P07 (fe-
male), do level lamps on
gauge go up in turn and
then all lamps go out?

« Disconnect P07.
« Turn starting switch
ON.

YES

YES

Is there continuity
between C03 (female)
(1) and (16) when sho

to P07 (female)

connector is connected

It +—

« Turn starting switch
OFF.

« Disconnect C03 and NO|

P07

3 YES

Does monitoring
code 41 show a
value of less than
507

« Connect short connector to NO
PO7 (female)
« Turn starting switch ON.
« Set to monitoring code 41.
4 YES

Is there continuity
between C03
(female) (1) and PO7
(female) (1)?

« Turn starting switch
OFF,

« Disconnect C03 and
PO7.

NO

Cause Remedy
Defective coolant temperature sensor -
system (see M-26)
Defective monitor panal Replace
Defective engine throttle Replace
- pump controller
D_e_fective contact, or disconnection in Repair or
wiring harness between C03 (female) replace
(16) - E08 (11) - P07 (female) (2)
Defective contact or disconnection in Repair or
wiring harness between C03 (female) replace
(1) - EO8 (6) - PO7 (female) (1)
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TROUBLESHOOTING

M-CODE

M-17 Coolant temperature gauge does not give any display
(none of the gauge lamps light up during operation)

00 Before carrying out troubleshooting, check that all the relate
connectors are properly inserted.
0 Always connect any disconnected connectors before going
on the next step.

1

When P07 is discon-
nected, does coolant
temperature gauge
display appear?

« Disconnect P07.
« Turn starting switch NQ
ON.

M-16, 17

Cause Remedy
YES .
Defective coolant temperature sensor
system (see M-26)
2 YES Contact of chassis ground with wiring Repair or
o harness between CO03 (female) (1) - replace
Is there continuity EO08 (6) - PO7 (female) (1)
between C03
(female) (1) and
chassis? 3
YES Defective engine throttle Replace
D Lo - pump controller
« Turn starting switch 0es monitoring
OFF. O code 41 show a -
< Disconnect C03, \E/)gl(;{)e of less than
pPO7. . o Defective montior panel Replace
« Turn starting switch
ON.
« Set to monitoring
code 41
Related electric circuit diagram
Engine throttle -
pumg controller
€02 (04020) P07 (x2)
Coolant temperature sensor
Coolant
temp ®

20-264

X08DD21S



TROUBLESHOOTING

M-CODE

M-18 Fuel level gauge always displays FULL

O Check if the tank is actually full before carrying out troubleshooting.
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.

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

Cause Remedy
YES Defective fuel level senor -
L system (see M-25)
When PO7 is Contact of chassis ground Repair or
disconnected, do level . -
lamps on gauge go YES with wiring harness between | replace
down in turn and then 2 CO03 (female) (2) and P06
all lamps go out? (female) (l)
« Turn starting switch Is there continuity
ON_. NO between COZ(femaIe) 3 vES
: mﬂt{gsgxgﬁgl (2) and chassis? s — Defective monitor panel Replace
level may vary, so the : ; oes monitoring
display is gi !  Turn starting switch code 42 show a ||
ti;g ZZII{fyg)Nen a OFF. NO | value of greater than
' . E(')SBCO””W coz, 40? Defective engine throttle Replace
) « Turn starting switch ~ NO - pump controller
ON.
« Set to monitoring
code 42.
M-19 Fuel level gauge does not give display
0 Check that there is actually no fuel before carrying out troubleshooting
0 Before carrying out troubleshooting, check that all the related connectors are properly inserted.
0 Always connect any disconnected connectors before going on the next step.
Cause Remedy
YES Defective fuel level sensor -
system (see M-25)
1
Does display appear : f
when P0G (female) 3 VES Defective engine throttle Replace
(1) and chassis B Does monitoring - pump controller
ground are YES | code 42 show a
connected? —
2 value of less than
« Disconnect P06. s there continuity bet- 408?
« Turn starting switch ween CO3 (female) (2) Defective monitor panel Replace
ON. |_{ and chassis when P0G « Turn starting switch ~ NO
o |emaln ) naches 7 o -
con%ected? « Set to monitoring D_efectlve C_O”I‘?‘Ct' OI‘ .
- - code 42. disconnection in wiring Repair or
" Zurn starting switch harness between C03 replace
« Disconnect C03 and (female) (2) and P06
P06 (female) (1)
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M-CODE

M-18, 19

Manitor panel

Related electric circuit diagram
Engine throttle, pump controller

C03{04020)

POB(X1}
Fuel level sensor

Fuel level @

{9

BKFO0285

M-20 Swing lock switch is turned ON (LOCK) but @9

(swing lock monitor) does not light up SAT00ss
Carry out this troubleshooting only if the swing lock is actually being actuated.
Before carrying out troubleshooting, check that all the related
connectors are properly inserted. Cause Remedy
Always connect any disconnected connectors before going on
the next step.
L YES Defective monitor panel Replace
Is voltage between
P05 anq chassisas ||
shown in table? Defective contact or
disconnection in wiring Repair or
« Turn starting switch NO harness between P01 replace
ON. (female) (5) - X01 (4) - X05
(male)
M-20 Related electric circuit diagram
Swing lack switzh
tenitor panel . .
PGII04020}:_ XKOTIWNC2TE X05iM4) .
Swing k F '_'.'- -! _-‘i . ” 3
ook O oA Pt P et
L 5{ e A -
Table ]7__ -
H14i6)
Swing lock switch ON Max. 1V 8 }_..
Swing lock switch OFF | 20 - 30 V o -
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M-CODE
M-21 Swing prolix switch is turned ON (prolix), but @9
(swing lock monitor) does not flash
0 Carry out this troubleshooting only if the swing prolix is actually being actuated.
0 Before carrying out troubleshooting, check that all the related
connectors are properly inserted. Cause Remedy
0 Always connect any disconnected connectors before going
on the next step. 2 ves
Defective monitor panel Replace
Is bit (6) of
YES monitoring code 21
1 lighted up? Defective contact or
disconnection in wiring Repair or
glv;)gggnzenggs « Turn starting switch ~ NO harness between C17 replace
as shown in table 1? up. (female) (8) and prolix
« Set to monitoring switch (4)
code 21.
o T tarti itch
olrl\T S NO Defective monitor panel Replace

Table 1

Swing prolix switch ON

Max. 1V

Swing prolix switch OFF |20 - 30 V

M-21 Related electric circuit diagram

Engine throttle, pump controller
C17(04016)

danitor panel
I

I ?S[WDI'

Swing l"\ e
prolix Ia'(‘B)_""
switch ¢

H14(MB!

6) —

Swing prolix switch

ON;

N9 o ¥

oo =[wm]=

<

Pralix

BKFOZET
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M-CODE

M-22 Service meter does not advance while engine is running

Cause Remedy
YES
1 See M-13 d)
Does battery charge
caution lamp flash? 2 YES
Does monitoring
< Start engine and run code 43 show a
at midrange or NO | value of greater than ||
above. 100?
P ————— Defective engine throttle Replace
o mid_rgnge o NO - pump controller
above.
« Set to monitoring

code 43.

M-23 When starting switch is at OFF and time switch is

pressed, time and service meter are not displayed
Cause Remedy
2 YES . .
Defective monitor panel Replace
When starting switch
is ON, is panel -
display normal?
« Turn starting switch ~ NO See M-6
ON.
X02CH155
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M-CODE

M-24  Defective fuel level sensor system

0O Remove the fuel level sensor when carrying out thetroubleshooting

Cause Remedy
3 YES Interference with sensor Replace
inside tank (See Note 2)
vEs | Is there any large
2 crack, chip, or =
damage to float? i
Defective contact of Clean
YES | Does arm move NO connector connector or
| smoothly? replace
! Defective sensor Replace
When float is moved (See Note 2)
up and down, is resis- NO
tance between connec-
‘f;]f (13]?2?;1')?;99 as Disconnection in wiring Replace
Show : 4 YES harness (See Note 3) sensor
(defective clamp) (external
Check wiring harness force applied)
—| visually. -
NO || it broken?
o Defective sensor Replace
X02CH156
Table
Top (FULL)Stopper postion Approx. 12Q or below
Bottom (EMPTY) stopper position Approx. 85 -110 Q
o
[
SSsa

o

© \“‘“1‘