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FOREWORD

STANDARD TIGHTENING TORQUE

TABLE OF TIGHTENING TORQUES FOR SPLIT FLANGE BOLTS
* In the case of split flange bolts for which there is no special instruction, tighten to the torque given in the

table below.

Thread diameter

Width across flat

Tightening torque

mm mm Nm kgm

10 14 59 -74 6-75
12 17 98 — 123 10-125
16 22 235 -285 23.5-295

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

Thread diameter

Width across flat

Tightening torque (Nm {kgm})

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

TABLE OF TIGHTENING TORQUES FOR O-RING BOSS PLUGS

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

Thread diameter

Width across flat

Tightening torque (Nm {kgm})

Norminal No.
mm mm Range Target
08 08 14 5.88 —8.82 {0.6 — 0.9} 7.35 {0.75}
10 10 17 9.8-12.74{1.0- 1.3} 11.27 {1.15}
12 12 19 14.7-19.6 {1.5- 2.0} 17.64 {1.8}
14 14 22 19.6 —24.5 {2.0 - 2.5} 22.54 {2.3}
16 16 24 245-343{2.5-3.5} 29.4 {3.0}
18 18 27 34.3-44.1 {3.5-4.5} 39.2 {4.0}
20 20 30 44.1 —53.9 {4.5-5.5} 49.0 {5.0}
24 24 32 58.8 — 78.4 {6.0 — 8.0} 68.6 {7.0}
30 30 32 93.1-122.5{9.5-12.5} 107.8 {11.0}
33 33 — 107.8 — 147.0 {11.0 — 15.0} 124.4 {13.0}
36 36 36 127.4 - 176.4 {13.0 — 18.0} 151.9 {15.5}
42 42 — 181.3 — 240.1 {18.5 — 24.5} 210.7 {21.5}
52 52 — 274.4 — 367.5 {28.0 — 37.5} 323.4 {33.0}
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GENERAL

SPECIFICATIONS

SPECIFICATIONS

Machine model

WA900-3

Serial No. 50001 - 50026 50027 and up
= Operating weight kg 101,550
2 | Distribution (front) kg 55,750
= Distribution (rear) kg 45,800
Bucket capacity (piled) m3 13.0
Rated load kg 23,400
Travel speed FORWARD 1st km/h 7.0
FORWARD 2nd km/h 12.3
Q FORWARD 3rd km/h 28.0
é REVERSE 1st km/h 7.1
S REVERSE 2nd km/h 12.4
@ REVERSE 3rd km/h 28.3
Max. rimpull kN {kg} 588.4 {60,000}
Gradeability deg 25
Min. turning Center of outside wheel mm 9,200
radius Outside portion of chassis mm 11,000
Overall length mm 14,270 (with tooth)
Overall width (chassis) mm 4,585
Bucket width mm 4,760 (Cutting edge)
5,045 (Tire guard)
Overall height (top of ROPS cab) mm 5,275
(Bucket raised) mm 9,680
@ Wheelbase mm 5,450
'g Tread mm 3,350
_qé Min. ground clearance mm 550
° Height of bucket hinge pin mm 6,960
Dumping clearance (tip of edge) mm 5,020
Dumping reach (tip of edge) mm 2,215
Bucket dump angle deg 47 (Max. height)
Bucket tilt angle (SAE carrying position) deg 50
Digging depth (10° dump) (tip of edge) mm 470
WA900-3 01-3






STRUCTURE AND FUNCTION TRANSMISSION HYDRAULIC CIRCUIT DIAGRAM

TRANSMISSION HYDRAULIC CIRCUIT DIAGRAM

XX Serial No.

50001 —50002 : 2.46%* MPa{25% ke/cm?}
50003 and up : 2.65%0*MPa {273 ke /cmi)
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1. Transfer case 12. Torque converter regulator 23. Reverse spool
2. Strainer valve 24. Forward spool
3. Torque converter charging pump  13. Oil cooler 25. 2nd spool
(SAR4-112) 14. Lubrication relief valve 26. 1st spool
4. Torque converter charging pump  15. Pilot oil filter 27. 3rd spool
(SAR3-100) 16. Pilot reducing valve 28. Reverse clutch
5. PPC pump (SAR1-032) 17. Priority valve 29. Forward clutch
6. Brake pump (SAR1-014) 18. Modulating valve 30. 2nd clutch
7. Torque converter oil filter 19. Quick return valve 31. 1st clutch
8. Torque converter cil filter 20. Reducing valve 32. 3rd clutch
9. Servo cylinder 21. Solenoid valve 33. Torque converter
10. Main relief valve 22. Emergency manual spool  34. Transmission lubrication
11. Torque converter relief valve

WAS00-3
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STRUCTURE AND FUNCTION

TRANSMISSION

FORWARD 1st

8 9 10 11 12 13 15 21 :lZ 23 24 27 28
\\\ ( Wi
& m )
¢ NN
S ﬁ .|
= : v —] 3 Iicil’—'
1 3 |
1
I
N (|
3]
- i
31 2 T
—
SEW01343

* The transfer shown in this figure is for serial Nos. 50001 - (T/M No. 101138).

In the case of FORWARD 1st, FORWARD
clutch (9) and 1st clutch (21) are engaged.
The power from the torque converter trans-
mitted to input shaft (1) is transmitted to
output shaft (28).

FORWARD clutch (9) is actuated by the hy-
draulic pressure applied to the clutch piston
and holds ring gear (11) in position. 1st clutch
(21) is actuated by the hydraulic pressure
applied to the clutch piston and holds ring
gear (23) in position.

The power from the torque converter is trans-
mitted to input shaft (1). The rotation of the
input shaft is transmitted through sun gear
(8) to planet gear (10). Ring gear (11) is be-
ing held in position by FORWARD clutch (9),
so the rotation of planet gear (10) rotates
carrier (31).

WA900-3

Ring gear (15) is being held in position, so
the rotation of carrier (31) is transmitted
through planet gear (13) to sun gear (12). It
is also transmitted through intermediate
shaft (27) to sun gear (22).

Ring gear (23) is being held in position by
1st clutch (21). For this reason, the rotation
of sun gear (22) is transmitted from carrier
(29) through planet gear (24) to output shaft
(28).

10-23
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STRUCTURE AND FUNCTION TRANSMISSION CONTROL VALVE

TRANSMISSION SOLENOID VALVE

FUNCTION

» There is one solenoid valve installed for each
directional and speed spool in the transmis-
sion valve.
When the directional lever and speed con-
trol levers in the operator’s compartment are
operated, the solenoid valve is actuated, and
oil is drained to actuate the directional and
speed spools.

OPERATION
1) Solenoid valve OFF Clutch
The oil of spool (2) enters port A. However, s [HH]
valve (1) shuts off the oil, so directional and ! ?
speed spool {2) does not move.
y: ¢
- From auick  Drain
B A return valve
From oil filter
SDW0 1666
2} Solenoid valve ON Clutch

When the directional and gear shift lever are

operated, the solenoid valve is pulled up. ! f .
The oil from directional and speed spool (2) ol ‘._!_.l
enters port A and flows from port B to the ]1_'_,',‘-:4..&.‘54.2
drain circuit. Therefore, port C becomes the Dd e ;
high pressure circuit and port A becomes E—
the low pressure circuit, and directional and
speed spool {2} is moved to the left, and the
oil from the quick return valve flows to the
clutch. B

From quick
return vaive

From oil filter

SOW01667
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STRUCTURE AND FUNCTION

DRIVE SHAFT

DRIVE SHAFT

OUTLINE

The motive force from the engine passes
through the damper, upper drive shaft (5),
torque converter, transmission and transfer.
Part of this motive force passes through rear
drive shaft (4) and goes to the rear axle; the
rest of the motive force passes through
center drive shaft (3), center support (2) and
front drive shaft (1) and is sent to the front
axle. In addition to transmitting the motive
force, the drive shafts have the foliowing

purposes.
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When the body is articulated, or when
there is shock from the road surface dur-
ing traveling, or when there is shock dur-
ing operations, the axle in front and be-
hind the engine and transmission change
position.

To aliow the motive force to be transmit-
ted without damage to parts of the ma-
chine when there is shock or when the
components move position, the drive
shafts have a universal joint and a sliding
joint. This allows them to handle changes
in angle and length.

I
|

S

Front drive shaft SWw03680

Center support
Center drive shaft
Rear drive shaft
Upper drive shaft

gL~
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STRUCTURE AND FUNCTION TIRE AND WHEEL

TIRE AND WHEEL

N/

SWW03686

1. Tire
2. Rim
3. Valve
4. Lock ring
5. Side ring
OUTLINE Specifications
 The tires act to absorb the shock that the Tire type: 45/65-45-58PR
machine receives from the road surface, and TRA code: L5
at the same time, they provide drive force Nominal wheel: 36.00 x 45WTB
by rotating in contact with the ground. Normal inflation pressure: 667 kPa {6.8 kg/cm?

* Depending on the purpose of use, there are
various types of tire available, so it is
important to select the correct tire to match
the type of work and bucket capacity.

WA900-3 10-59



STRUCTURE AND FUNCTION STEERING PUMP
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STRUCTURE AND FUNCTION SWITCH PUMP

2) When the switch pump discharging pressure ap-
proaches to the relief pressure

AL -
Qo
r/
T Y v l
/
ES valve Y valve ;
4 7
/'
4 c i ;3 _,1
4
Servo Servo /) Pec :
vaive valve Iy, g
4 /|
PA2 7
Servo Servo Y%
piston piston
== == _ ' N
Smali | Large Smail Large end |Steerine demand L 3
end end end —-————71 valve
[

- (pzzzz

Front Rear Control
pume SWwW03880

* When the load is increased and switch pump
discharging pressure PA2 approaches to the
relief pressure, switch pump discharging pres-
sure PA2 pushes piston (3). At the same time,
CO valve output pressure Pec pushes piston
{3), and spool (1) moves upward. As a result,
because the flow from port a to port b is
throttled, the opening area of port b and port
¢ (drain port) are increased. This causes CO
valve output pressure Pec to lower, and the
pump delivery is minimized.

WA900-3 10-71



STRUCTURE AND FUNCTION

STEERING DEMAND VALVE

Turning left
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When the steering wheel is turned to the left,
the Orbit-roll valve is operated and steering
spool (2) moves to the right.

The oil from the steering pump enters port A,
then flows to steering spool (2) through de-
mand spool (1). The oil pushes open load
check valve (5) of the spool, and flows to the
rod end of the left cylinder and the bottom end
of the right cylinder to turn the machine to
the left. The oil from the left and right cylin-

WA900-3
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%To main control valve

From switch pump

SDWO1637

ders passes through load check valve (6) of the
steering spool and is drained. The oil from
the switch pump enters port B, goes through
demand spool (1), pushes open check valve
(4), and is merged with the oil from the steer-
ing pump.
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STRUCTURE AND FUNCTION

DIVERTER VALVE

EMERGENCY STEERING RELIEF VALVE

SDwW01420

FUNCTION

Compared to the steering valve relief pressure
of 31.4 MPa {320 kg/cm?}, the rated pressure of
the emergency steering pump and diverter valve
are both 20.6 MPa {210 kg/cm?. Therefore, to
protect the emergency steering pump and
diverter valve, there is a relief valve in the pip-
ing from the diverter valve to the steering valve.
When the emergency steering is being oper-
ated, and the hydraulic pressure generated by
the steering exceeds 20.6 MPa {210 kg/cm?}, the
relief valve is actuated.

OPERATION
Port A is connected to the pump circuit, and
port C is connected to the drain circuit. The
oil passes through the orifice in main valve
(1) and fills port B. Pilot poppet (3) is in
contact with valve seat (2).

*  When the pressure inside port A and B
reaches the pressure set by the poppet spring
(set pressure), pilot poppet (3) opens and
the hydraulic pressure at port B escapes from
port D to port C. This lowers the pressure at
port B.

*  When the pressure at port B drops, the ori-
fice of main valve (1) generates a difference
in pressure between port A and port B. Main
valve (1) is opened by the pressure at port A
and the oil at port A is relieved.

WAZ00-3

G wh =

Main valve

Valve seat

Pilot poppet
Spring
Adjustment screw
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STRUCTURE AND FUNCTION

BRAKE VLAVE

Actuation of brake when upper valve fails

» Even if there is leakage of oil from the upper
piping, when pedal (1) is depressed, spool (5)
is moved down mechanically, so the lower
portion is actuated normaliy.
The upper brake is not actuated.

Actuation of brake when lower valve fails
+ Even if there is leakage of oil from the lower
piping, the upper portion is actuated normally.

When actuation is in balance

Upper

*+  When the front left brake cylinder is filled
with oil, and the pressure at port A and port
C becomes high, the oil entering port H
through orifice e of spool (3) acts against
spring (4). As a result, spool {3) is pushed
up and port A and port C are shut off. When
this happens, drain port a remains closed,
so the oil stays in the brake cylinder and the
brake is kept applied.

Lower

+ Spool (3) of the upper brake moves up. As a
result, at the same time that port A and port
C are shut off, the front right brake cylinder
is also filled with oil, and the pressure at
port B and port D becomes high. The oil
entering port J through orifice f of spool (5)
pushes up spool (5) by the amount of
movement of spool (3), so port B and port D
are shut off. Furthermore, drain port b is
closed, so the oil stays in the brake cylinder
and the brake is kept applied.

* The pressure in the space in the upper
portion balances the operating effort of the
pedal, and the pressure in the space in the
lower portion balances the pressure in the
space in the upper portion. When spools (3)
and (5) move the full stroke, the circuits
between ports A and C, and between ports
B and D are completely opened, so the space
in the upper and lower portions and the oil
pressure in the left and right brake cylinders
is the same as the oil pressure from the
pump.

Therefore, the braking effect can be controlled
by the amount the pedal is depressed until
the piston moves the full stroke.

WA00-3
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STRUCTURE AND FUNCTION ACCUMULATOR

ACCUMULATOR (for brake)

1
2
L
1. Valve
2. Top cover
3. Cylinder
4. Free piston
9
T3
SEW00120
FUNCTION Specifications
» The accumulator is installed between the Gas used: Nitrogen gas
charge valve and the brake valve. It is charged Charge amount: 6,000 cc
with nitrogen gas between cylinder (3) and Charging pressure: 3.43 MPa {35 kg/cm? (at 50°C)
free piston (4), and uses the compressibility
of the gas to absorb the pulse of the hydrau-
lic pump or to maintain the braking force and
to make it possible to operate the machine if
the engine should stop.
WA900-3 10-105
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STRUCTURE AND FUNCTION HYDRAULIC PIPING

b SWW03709

oo

Bucket cylinder

PPC valve

Accumulator

Main piston pump

Hydraulic oil cooler

4th gear pump

(Torque converter charging (x 2) + PPC + brake)
(Low-noise specification: Cooling fan motor +
Torque converter charging pump (x 2) + Brake)
Switch piston pump

Transmission

Boom cylinder

. Main control valve (x 2)

ook wWN =

S ©mN

WA900-3 10-115
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STRUCTURE AND FUNCTION WORK EQUIPMENT HYDRAULIC CIRCUIT DIAGRAM
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On the machines serial No. 50016 and up, the SIHO06153
pilot circuits (PA2 and PB2) in which the oil from
PPC valve (16) to boom spool (28) are reversed.
WA900-3 10-124-3
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STRUCTURE AND FUNCTION MAIN PISTON PUMP
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STRUCTURE AND FUNCTION SERVO VALVE

SERVO VALVE
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STRUCTURE AND FUNCTION

MAIN CONTROL VALVE

FUNCTION

The two main control valves control the ac-
tuation of the boom and the bucket in the
hydraulic system. It has a tandem circuit
which gives priority to the bucket circuit.
The oil from the pump enters port P. The
maximum pressure is set by main relief valve
(1). The oil passes through the bypass cir-
cuit of bucket spool (5) and boom spool (4).
It then flows from port T to the drain circuit,
passes through the filter and returns to the
tank. If the bucket and boom spools are ac-
tuated, the oil flows to the bucket and boom
cylinders.

However, the circuit gives priority to the
bucket, so when the bucket spool is being
operated, even if the boom spool is oper-
ated, the boom will not move.

WA900-3

SJW06430

There are two safety valves (with suction
valves) (10) to protect the circuit if abnormal
pressure is generated in the bucket circuit. If
one of the two safety valves is acting as a
relief valve, the other valve acts as a suction
valve to make up any lack of oil.

10-149-2
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

Serial No.: 50001 - 50015
BOOM SPOOL IN “LOWER”

loat
Lower
Hold

2
CDRaise

0il cooler —=T0 S/T
- [=""cylinder
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\ZZ@ —Z %

A >

Hydraulic tank

Steering
valve
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LSS n n i
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SDW01732

OPERATION

When boom lever (3) is pushed, the oil flows
from port L of the PPC valve to port M and
port T. In addition, the oil at port S flows to
the drain circuit.

The oil pressure at port T pushes boom spool
(2) and moves it to the LOWER position.
The oil from the steering valve passes
through the bypass circuit of the bucket spool
and flows to the bypass circuit of boom spool

WA900-3

(2). The bypass circuit is closed by the spool,
so the oil pushes open check valve (10). The
oil flows from port J to port K, and flows to
the cylinder rod end.

At the same time, the oil at the cylinder
bottom enters drain port C from port I and
returns to the tank. Therefore, the boom goes
down.

10-157
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STRUCTURE AND FUNCTION

PRIORITY VALVE

PRIORITY VALVE

LOW-NOISE SPECIFICATION
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1. Priority valve

2. Relief valve (20.6 MPa {210 kg/cm?})

P. From cooling fan motor drive pump

CF. To cooling fan motor
T. To hydraulic tank
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FUNCTION

The priority valve is installed in the circuit
between the cooling fan motor drive pump
and cooling fan motor and used to keep the
oil pressure in the circuit constant and sup-
ply hydraulic oil of a fixed quantity to the
cooling fan motor regardless of the engine
speed.

10-161-2
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STRUCTURE AND FUNCTION OPERATION OF PROXIMITY SWITCH

- When the boom rises and reaches the set
position for the kick-out, in other words, the
detector (steel plate) is in position on the
detection surface of the proximity switch, an
electric current is sent to the solenoid by the
action of the proximity switch and relay
circuit. As a result, the solenoid is actuated,

Proximity switch for

boom kick-out

oI 1o To battery
oo ) 2 relay

o 3 3011

-

\\\U/

Kick-gut relay

and the cam is pulled away from the cam Kick-out solencid = [t
detent, so the boom spool is returned to the fo V) T8 02l 2 ‘_ch
HOLD position by the return spring. Eﬁ EE s || 59 25 }s
3 og Y\ 8
SVW03368
Cam

dpu—
Boom Boom tever 0 /

Detector
Proximity \ C_l —QEBJ Roller
switch |
1
\
A
' Solenoid
PPC valve

SEW02326

Action of proximity switch

Position

When detector is in position
at detection surface of
proximity switch

When detector is separated
from detection surface of
proximity switch

Proximity switch
actuation display

Lights up

Goes out

Proximity switch load circuit
{relay switch circuit)

Current flows

Current is shut off

Relay switch load circuit
{(solenoid circuit)

Current flows

Current is shut off

WA?00-3
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STRUCTURE AND FUNCTION

MACHINE MONITOR SYSTEM

OUTLINE

The machine monitor system uses the sen-
sors and other devices installed to various
parts of the machine to observe the condition
of the machine. It processes this information
swiftly and displays it on the monitor panel
to inform the operator of the condition of the
machine.

The machine monitor system consists of the
main monitor, maintenance monitor, sensors,
switches, relays, alarm buzzer, and power
source.

The displays can be broadly divided into the
following: Cautions displayed on the moni-
tors (abnormalities in the machine where an
alarm is given) and normal conditions which
are always displayed on the instrument panel
(pilot lamps and readings for the gauges,
speedometer, and service meter).

WA900-3

There are also various switches built into the
monitor panel which function to operate the
machine.

The main monitor uses the network wiring to
send signals to the controller, and functions
to display the following information.

@ Shift indicator: 1st — 3rd, N, F, R (F, R are
optional) (When auto shift, joystick steer-
ing are installed)

HOLD (option)

Failure action code, failure code, time
elapsed since failure (failure data display
mode)

)
®
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STRUCTURE AND FUNCTION

MULTI MONITOR SYSTEM (IF EQUIPPED)

DISPLAY FUNCTION OF MULTI MONITOR

1. Display modes

The display modes of the multi monitor are 2)
classified into ones displayed automatically
(flow of time and occurrence of abnormal-
ity) and the other ones selected and dis-
played by operation of the switches.
1) Modes displayed automatically

*  Self-check mode

*  Check-before-starting mode

*  Warm-up inspection mode

* Abnormality alarm mode

2. Change of display mode

Turning starting switch ON

Modes displayed by operation of

switches

* Monitor mode (Displayed automati-
cally only after warm-up inspection)

* Load meter mode

* Maintenance mode

+ Oil/Water addition mode

* Operation record mode

Self check Monitor
mode mode
L@
Check before Load meter
starting mode mode

@ Warm-up .
inspection mode Maintenance
mode
Abnormality
alarm mode 0il/Water
addition mode
Operation

Dotted line (---): Automatic change
(HPassing of time
(2)Start of engine
(®0ccurrence of abnormality

Solid line (-):  Change by operation of switches

WA900-3

record mode

SJWOG191
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STRUCTURE AND FUNCTION

MULTI MONITOR SYSTEM (IF EQUIPPED)

fem e

Engine 250
_ Transmission 1000
o Hydraulic 2000
Axle 2000
Engine 250
Transmission 500

Filter
Hydraulic 2000
Fuel 500
Axle pivot 100
Pin 1 Work equipment 250
Steering cylinder 250
Center hinge 1000
Pin 2 | Drive shaft 1000
Center support 1000

Selection of screen

There are 4 screens in the maintenance
mode. Those screens appear in the fol-
lowing order each time the maintenance
switch is pressed.

QOil maintenance — Filter maintenance
T d

Pin 2 maintenance <« Pin 1 maintenance

Resetting of replacement period

The time of an item which is replaced or

greased can be reset to the specified

period by the following method.

(1) Press the maintenance switch to se-
lect the screen of the item to be re-
set.

(2) Hold the feed/update switch for 2 sec-
onds, and the replacement period of
the top item flashes in yellow.

(3) Press the feed/update switch to se-
lect the item to be reset (Make that
item flash).

WA900-3

(4) Hold the feed/update switch for 2 sec-
onds, and the replacement period is
set to the specified value. To return
the changed period to the value be-
fore changing, hold the feed/update
switch for 2 seconds again.

(5) Hold the feed/update switch for 2 sec-
onds to finish resetting.

(6) If the numeral/subtotal switch and
maintenance switch are held simul-
taneously for 2 seconds under the
condition of step (2), all the data can
be reset.

Prohibition of counting of replacement

period

Counting of the replacement/greasing pe-

riod of each item can be prohibited by

the following method. The replacement
period of the prohibited item is displayed
in white.

(1) Press the maintenance switch to se-
lect the screen of an item to be pro-
hibited.

(2) Hold the feed/update switch for 2 sec-
onds, and the replacement period of
the top item flashes in yellow.

(3) Press the feed/update switch to se-
lect the item to be prohibited (Make
that item flash).

(4) Hold the numeral/subtotal switch for
10 seconds, and the replacement
period becomes white. To reset the
prohibition, hold the numeral/subto-
tal switch for 10 seconds again.

(5) Hold the feed/update switch for 2 sec-
onds to finish setting prohibition.

10-187-16
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STRUCTURE AND FUNCTION ELECTRICAL TRANSMISSION CONTROL

ELECTRICAL TRANSMISSION CONTROL

SWW03726
1. Transmission cut-off selector switch 9. Transmission controller
2. Parking brake switch 10. Transmission control valve
3. Directional lever (Model with auto shift system)
4. Speed lever 11. Speed sensor
5. Kick-down switch 12. Transmission cut-off switch
6. Maintenance monitor 13. Brake valve (left)
7. Relays 14. Brake valve (right)
8. Fuse boxes
Function
1 Selection of F, R, and N positions Using directional lever
2 | Selection of speed range Using speed lever

When traveling in F2, it is possible to shift down to 1st using this switch
3 | Kick-down switch without using the speed lever. If directional lever is operated to R or N,
speed range automatically returned to 2nd.

Transmission is shifted to neutral when brake is operated.
4 | Transmission cut-off function (Serial No.: 50001 — 50024: Right and left brake pedals
Serial No.: 50025 and up: Left brake pedal)

It is possible to select whether to actuate or not actuate the transmission
cut-off function. In this way, it is possible to obtain the same or greater
5 | Transmission cut-off selector function ease of operation as on conventional loaders with the left brake when
carrying out scooping work or when loading or unloading the machine
from a trailer.

To prevent seizure of the parking brake when traveling with the parking

6 | Neutralizer brake applied, the transmission is shifted to neutral when the parking brake
is applied.
If the directional lever is not at the N position, the engine will not start

7 Neutral safety function when the starting switch is turned. This prevents the machine from starting

suddenly. (For details, see STARTING CIRCUIT.)

When traveling in reverse, the backup lamp lights up and the backup horn
sounds to warn people in the area.

8 | Warning function

WA900-3 10-191
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STRUCTURE AND FUNCTION AJSS (ADVANCED JOYSTICK STEERING SYSTEM)

POTENTIOMETER

A—a=]
@
©)
@
A=A AT
SXW04882
1. Connector 5. Bearing
2. Case 6. Contact
3. Shaft 7. Mold
4. Element
Potentiometer output
= 5
e 47
Bl
2 1t
08 .
-60 0 60
Potentiometer angle () SXW04919
Function
The potentiometer senses the operating angle. the above signal in this area, it judges that the
In the potentiometer, the source voltage of 5 V potentiometer system has a trouble such as wire
is converted with a variable resistor into a sig- breakage, short circuit, etc. Since the correct po-
nal voltage according to the angle, then sent to sition cannot be sensed in this case, the control
the controller. output is turned off and the failure code is dis-
The hatched area in the above figure is the ab- played on the main monitor.
normality detection area. If the controller receives
WA$00-3 10-194-9
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STRUCTURE AND FUNCTION

ELECTRIC PARKING BRAKE CONTROL

5. When main brake oil pressure drops {(emergency brake actuated)

Parking brake
Neutralizer relay safety relay

Parking brake

switch
ON OFF
% Apsiied “®* ™ Released I
e

| Il A
i@@)ss DOOEE

w

switch

Starting '| ll’l

Battery

- + —ll +

il
AcC
. /

5 .

8R
10A 30A Battery relay
OO OO0
o2
120A
L—O\./‘C

To transmission controller

Emereency brake switch

SwW4 SW3 SW2 SWi
Parking brake Battery relay
solenoid vaive
- + - +

Siow biow fuse

.

OPERATION

» If the accumulator pressure drops, the emer-
gency brake switch installed to the accumu-
lator is opened.
For this reason, the electric current stops flow-
ing to the parking brake solenoid valve, so the
oil pressure inside the spring cylinder is
drained and the parking brake is applied.
However, in this case, the condition is differ-
ent from the case where the parking brake
switch is ON (applied), because there is elec-
tric current flowing to the neutralizer relay coil.

WAQS00-3

I

SWW03857

]
77&7 Battery

For this reason, a signal is sent to the trans-
mission controller, and it is possible to engage
the transmission clutch. In this way, it is pos-
sible to use the engine brake when the emer-
gency brake is applied, so the braking distance
becomes shorter. At the same time, if the
emergency brake has been applied and it is
necessary to move the machine {for example,
if the emergency brake is applied when the
machine is on a railway crossing), it is pos-
sible to move the machine by operating the
transmission lever.

10-203



STRUCTURE AND FUNCTION

55°C SPECIFICATION

1. Additional hydraulic oil cooler
2. Additional torque converter oil cooler
3. Flow priority valve
4. Flow divider
5. PPC pump
6. Orifice plate
7. Fan drive motor
8. Shaft

9. Fan

0. Orifice plate

WA900-3

m

n

SJW06889

To additional hydraulic oil cooler (From
main control valve)

Hydraulic oil inlet

Hydraulic oil outlet

To hydraulic tank (From additional hydrau-
lic oil cooler)

Torque converter oil outlet (To additional
torque converter oil cooler)

Torque converter oil inlet

Torque converter oil outlet

10-215
(8)



20 TESTING AND ADJUSTING

Standard value table

Standard value table for ENGINE ... e 20- 2
Standard value table for ChasSis ... 20- 3
Standard value table for electrical PArts ......cccevieciiiii e 20- 9
LIRS Lo Yo = Ta Lo B= Yo | [UE=] 415 o RSP RPRTPPP 20-101
QLo 0] o1 == o Yo} 11 g T PSRRI 20-201

*x Note the following when making judgements using the standard value tables for testing, adjusting, or
troubleshooting.

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

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

3. These standard values are not the standards used in dealing with claims.
A When carrying out testing, adjusting, or troubleshooting, park the machine on level ground, insert the safety
pins, and use blocks to prevent the machine from moving.

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

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

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

WA900-3 20-1



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

Name of Connector |Inspection Measurement
System component No. method Judgement table conditions
If the condition is as shown in the table | 1) Turn starting
o below, it is normal. switch OFF.
; 5o : ; 2) Insert T-
Neutralizer C3A 28 Palrkmgdbrake is 20 - 30 V adapter.
relay 29 o ease Between 3) Start engine
5 = > Parking brake is (19) = (17) Max. 1V ’
= applied :
5 PP
5 Egts\}\?orrk If the condition is as shown in the table | 1) Turn starting
o (S-NET) g g below, it is normal. switch OFF.
(Between TM| (3B ag _ 2) Indsert T-
controller and OS] Between (4), (12) - chassis 4-8YV adapter.
main s s 3) Turn starting
o monitor) switch ON.
©
= If the condition is as shown in the table | 1) Turn starting
9 Kick.d 03 below, it is normal. switch OFF.
ick-down 5c P~ - 2) Disconnect
2 switch & shift- o2 Etlc(lsl\(liown switeh B Max. 1 Q connectors.
@ down switch %'g Kickod oh (%[Vi’e(g;‘ 3) Connect T-
‘g’ o a;CO-FFOWH switc Min. 1 MQ adapter.
2 (rln_llse)
§ If the condition is as shown in the table | 1) Turn starting
s o8 below, it is normal. switch OFF.
5¢c o : 2) Disconnect
3 Shift-up switch e SthgtNup switeh Max. 1 Q connectors.
5 L gh'f — Bgtwein 3) Connect T-
: o St IOtl;llép switc ) -4 | Min. 1 MO adapter.
g
s If the condition is as shown in the table | 1) Turn starting
= 03 below, it is normal. switch OFF.
Transmission L12 ?,§ .. Max. 1O 2) Dlscon?ect
cut-off switch (male) B Normal condition Between ax. 3) %onnecto_?s.
=8 | [LH. brake pedal | (=2 [y adapter.
is depressed Min. 1 MQ '
If the condition is as shown in the table | 1) Turn starting
o 0o below, it is normal. ) Iswitch_l_OFF.
3 50 i 2) Insert T-
g Ma_nual C5 88 l\qa&lﬂal switch Between | Max. 1V adapter.
§ | switch 29 g . (14) - 3) Turn starting
o = gqagl'&’gl switch chassis | 20-30V switch ON.
WA900-3 20-11



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

Name of Connector | Inspection Measurement
System component No. method Judgement table conditions
® If the condition is as shown in the table | 1) Turn starting
=N below, it is normal. switch OFF.
Power supply | L18 | 82 | | Between (1), (2) - chassis 2) Insert 1-
S 20-30V 3) Turlin) starting
Between (1), (2) - (3) switch ON.
If the condition is as shown in the table | 1) Turn starting
] 03 below, it is normal. switch OFF.
Engine water E04 25 Normal Approx. 2) Disconnect
temperature (male) | 8@ temperature (25°C) | Between 40 kQ connectors.
sensor =8 (1) =2 [“Approx. | | ¥ Sgmnect T-
= 130°C 17 kO adapter.
If the condition is as shown in the table | 1) Turn starting
Torque 08 below, it is normal. switch OFF.
converter oil TO02 @ § Normal Approx. 2) (I:D(ljicnoenc?g::;
temperature (male) | 3.2 temperature (25°C) | Between 40 kQ o
@ 3) Connect T
sensor =0 130°C (M -(2) [ Approx. adapter.
1.7 kQ
If the condition is as shown in the table | 1) Turn starting
below, it is normal. switch OFF.
2) Disconnect
Float connectors.
5 raised to 3) Drain fuel.
= stopper 4) Remove fuel
5 / Ap4pg)x. level sensor.
£ 3 BLLO0404 5) Connect T-
g Fuel level RO5 | 28 adapter.
S sensor (male) @
g =¥
Qo = Float
£ lowered to
@©
s , stopper ApPprox.
85 Q
BLL00405
If the condition is as shown in the table | 1) Turn starting
08 below, it is normal. switch OFF.
Radiator water | GO06 | 2 & 2) Disconnect
5 Water level normal Max. 1 Q connectors.
level sensor (male) §.§ B$twe§n 3) Connect T.
= Water level low =2 | Min. 1 Mm@ adapter.
If the condition is as shown in the table | 1) Turn starting
below, it is normal. switch OFF.
- - 2) Disconnect
Engine oil pressure terminal
when engine .
. | 03 running: Min. 1 MQ 3) Start engine.
ngine ol 35 above 0.07 MPa
pressure E09 S {0.7 kg/cm2} Between
sensor s 7] - - (1) _ (3)
o Engine oil pressure
when starting
switch ON: Max. 1 Q
above 0.03 MPa
{0.3 kg/cm2}
WA900-3 20-23



TESTING AND ADJUSTING

MEASURING COMPRESSION PRESSURE

MEASURING COMPRESSION
PRESSURE

*

When carrying out performance test or trouble-
shooting, if it is thought that the piston, piston
ring, or cylinder liner are worn, measure the
compression pressure.

AWhen measuring the compression pressure, be

careful not to touch the exhaust manifold or
other hot parts, or to get caught in rotating parts,
such as the fan or fan belt.

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

Warm up the engine so that the oil temperature
rises to 40 — 60°C.

Disconnect wiring connector (1).

Remove nozzle holder of cylinder to be meas-
ured.

Install adapter D2 and plate D3 of tool D on the
mount of the nozzle holder, then connect the
pressure gauge D1.

Set multi-tachometer A in position.

Disconnect the wiring of the engine stopping
motor, crank the engine with the starting motor
and measure the compression pressure.

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

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

WA900-3
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ADJUSTING FUEL CONTROL CABLE, LINKAGE,
TESTING AND ADJUSTING AND SERVO CYLINDER

7. Loosen locknut (13} and adjust the secondary
low idling by turning yoke (12) so that the clear-
ance f between lever (11) at the engine end and
air cylinder yoke {12) is as shown below when
the engine is topped.

+ Standard value: f = 6.3 mm

* After completing the adjustment, check that
the engine speed is 850 rpm when the
low idling speed is switched to secondary
low idling speed.

BWW00867

p BWW00868

f

e~

Detai! P TWWO01843
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TESTING AND ADJUSTING

TESTING AND ADJUSTING EMERGENCY STEERING OIL PRESSURE

ADJUSTING

AAIways stop the engine before adjusting the
hydraulic pressure.

1. Remove capnut (6) of the relief valve.

2. Loosen locknut (7}, then turn adjustment screw
(8) to adjust.

*

Amount of adjustment for 1 turn of adjust-
ment screw.

1 turn: Approx. 3.5 MPa {35.7 kg/cm?}
Adjust the set pressure as follows.

To INCREASE pressure, TIGHTEN screw.
To DECREASE pressure, LOOSEN screw.

If it is impossible to measure relief pressure
accurately, do not try to adjust the pressure.

* Preparatory of oil passage shut off elbow
Prepare elbow (07236-10210), insert pin (dia.: 5
mm) in drilled hole, then weld pin and elbow to
shut off passage.

WA®S00-3

BWW00882

TKWo1118

Pin
(diameter :5mm)

TWW01834
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TESTING AND ADJUSTING

TESTING OF ACCUMULATOR NITROGEN GAS PRESSURE AND

PROCEDURE FOR CHARGING ACCUMULATOR WITH NITROGEN GAS

Precautions for connecting gas charging tool P1

*

The threaded portion of adapter (5) of gas charg-
ing tool P1 is coated with sealant. If the adapter
is removed without reason, it can cause gas
leakage. Never remove it.

When connecting gas charging tool P1 to accu-
mulator (1), always fit O-ring P2, which is an
accessory of gas charging tool P1, to gas valve
(4), and check for leakage.

In some cases, threaded portion height (B) of
gas valve (4) is short for depth (A) from the end
face of adapter (5) of gas charging tool P1 to
packing (6). In this case, nitrogen gas may leak
through the threaded portion of gas valve (4).
To prevent this, securely install gas charging
tool P1.

Testing of accumulator nitrogen gas pressure

*

*

*

The accumulators for the front brake, rear brake,

and parking brake have the same shape.

The accumulator can be tested similarly in an

uninstalled state as well.

Both old accumulator and new one are listed.

Confirm shape of accumulator and test.

Stop the engine, depress the brake pedal re-

peatedly until its reaction force disappears in

order to completely release the oil pressure from
the brake circuit.

* As a guide, by depressing the brake pedal
approximately 30 times, the reaction force
of the brake pedal disappears and the oil
pressure is released.

2. Remove valve guard (2) and cap (3) from accu-
mulator (1). (Old type accumulator)
WA900-3
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TESTING AND ADJUSTING

TESTING PARKING BRAKE PERFORMANCE

TESTING PARKING BRAKE
PERFORMANCE

* Measurement condition

* Tire inflation pressure: Specified pressure

* Road surface: Flat, dry, paved surface with 1/5
(11°20") gradient.

* Machine: In operating condition

1. Start the engine and drive the machine straight
up a 1/5 gradient with the bucket unloaded.

2. Depress the brake, place the directional lever in
neutral, then stop the engine.

3. Turn the parking brake switch ON, then slowly
release the brake pedal and keep the machine
must be kept stopped.

* The measurement must be made with the
machine facing either up or down the slope.

WA900-3

1/5 slore

TWWO1836

1/5 slope
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TESTING AND ADJUSTING

ADJUSTING WORK EQUIPMENT LEVER LINKAGE

Do as follows to set boom kickout solenoid (9)

and bucket positioner solenoid (10) at the pulled

(electricity flowing) condition.

1) Disconnect wiring connectors (F05) (11) and
{FO6) (12).

* FO05 (11) : Proximity switch for bucket
positioner
F06 (12) : Proximity switch for boom
kickout

2) Connect T-adapter and short circuit between
terminals (1) and (2).
* Check that the solenoid is pulled in full
stroke 12 mm.

Set with boom kickout solenoid (9) pulled, then
move to adjust the solenoid so that clearance d
between boom lever cam (3) and cam follower
(2) is 0 - 0.5 mm.

* When adjusting, hold boom lever at HOLD.

Set with bucket positioner solenoid (10) pulled,
then move to adjust the solenoid so that clear-
ance e between bucket lever cam (7) and cam
follower (6) is 0 — 0.5 mm.

* When adjusting, hold bucket lever at HOLD.

If the operating effort for releasing the boom
lever is not 19.6 N (2 kg} and the operating
effort for releasing the bucket lever is not 9.8 N
{1 kg}, change the position of the mounting holes
{4 places) of spring (13} to adjust the release
effort.
* When the machine is shipped from the fac-
tory, the spring is hooked to the 2nd mount-
ing hole from the top.

After the adjustment, operate the bucket control
lever and boom control lever to check that those
levers are held at the TILT, DUMP, RAISE and
FLOAT positions.

WA®900-3
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TROUBLESHOOTING POINTS TO REMEMBER WHEN CARRYING OUT MAINTENANCE

(® Disconnections in wiring

If the wiring is held and the connectors are
pulled apart, or components are lifted with a
crane with the wiring still connected, or a
heavy object hits the wiring, the crimping of
the connector may separate, or the solder-
ing may be damaged, or the wiring may be
broken.

TEW00194

@ High-pressure water entering connector

The connector is designed to make it diffi-
cult for water to enter (drip-proof structure),
but if high-pressure water is sprayed directly
on the connector, water may enter the con-
nector, depending on the direction of the
water jet.
As already said, the connector is desighed
to prevent water from entering, but at the
same time, if water does enter, it is difficult
for it to be drained. Therefore, if water should
get into the connector, the pins will be short- TEW00195
circuited by the water, so if any water gets
in, immediately dry the connector or take
other appropriate action before passing elec-
tricity through it.

® Oil or dirt stuck to connector

If oil or grease are stuck to the connector %
and an oil film is formed on the mating sur-
face 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 connec-
tor, wipe it off with a dry cloth or blow it dry
with compressed air and spray it with a con- TEW00196
tact restorer.
* When wiping the mating portion of the

connector, be careful not to use exces-

sive force or deform the pins.
* If there is oil or water in the compressed

air, the contacts will become even dirtier,

so remove the oil and water from the

compressed air completely before clean-

ing with compressed air.

WA900-3 20-205



TROUBLESHOOTING

TYPES AND LOCATIONS OF CONNECTORS

Conl\rl1ector Type Num_ber Device name Address

o. of pins
LO5 AMPO040 20 Main monitor N-5
LO6 AMPO040 16 Main monitor N-2
LO7 AMP040 12 Main monitor N-4
LO8 AMPO040 8 Main monitor 0-2
L09 M 4 Starting switch 0-2
L10 S 10 Front & rear wiper switch P-1
L12 X 2 Transmission cut-off switch R-1
L15 M 4 Kickdown switch & shift-up switch P-7
L16 KES1 2 Boom kick-out solenoid 0-6
L17 KES1 2 Bucket positioner solenoid N-5
L18 AMPO040 16 Maintenance monitor Q-8
L19 AMPO040 8 Maintenance monitor Q-8
L21 KES1 2 Maintenance monitor R-8
L22 KES1 2 Maintenance monitor R-9
L26 X 2 Joystick steering left solenoid [Steering wheel and joystick specification] S-1
L26 DT2 2 Joystick EPC solenoid [AJSS specification] h-2
L27 X 2 Joystick steering right solenoid [Steering wheel and joystick specification] S-1
L27 DT2 3 Frame angle potentiometer [AJSS specification] h-1
L31 One-pin connector 1 Turn signal switch [AJSS specification] -8
L32 One-pin connector 1 Turn signal switch [AJSS specification] -8
L33 One-pin connector 1 Turn signal switch [AJSS specification] e-7
L39 KES1 6 Joystick steering ON/OFF solenoid [Steering wheel and joystick specification] R-8
L39 DT2 2 Steering lock oil pressure switch [AJSS specification] i-2
L40 YAZAKI 7 Right power window switch Q-8
L41 YAZAKI 7 Left power window switch P-8
L42 One-pin connector 1 Caution buzzer S-9
L43 One-pin connector 1 Caution buzzer S-9
L44 KES 6 Wiper relay T-9
L46 KES 4 Flasher unit T-9
L48 Relay 5 Bucket relay M-7
L49 Relay 5 Boom relay N-7
L50 Relay 5 Low idling selector relay P-8
L51 Relay 6 Side working lamp N-9
L52 Relay 5 Hazard relay M-7
L53 Relay 5 Stop lamp relay M-7
L54 Relay 5 Backup lamp relay N-9
L55 Relay 5 Horn relay [Steering wheel specification] [Steering wheel and joystick specification] N-7
L55 Relay 6 Horn relay [AJSS specification] g-9
L56 Relay 5 Preheater relay 0-9
L57 Relay 5 Neutral relay M-7
L58 Relay 5 Neutralizer relay M-8
L59 Relay 5 Parking brake safety relay M-9
L60 Relay 6 Front working lamp relay N-9
L61 Relay 6 Rear working lamp relay N-9
L62 Relay 5 Engine stop relay M-9
L63 One-pin connector 1 Horn switch P-1

WA900-3 20-215-2
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TROUBLESHOOTING

WIRING TABLE FOR CONNECTOR PIN NUMBERS

SWP type connector

No. of
PIns Male (female housing) Female (male housing) T-adapter
Part No.
. e
i 410
0 0
16 E 0 799-601-7320
0
BWP04715 BWP04716
Part No. : 08055-11681 Part No. : 08055-11691
Terminal part No.: Terminal part No.:
. ‘Electric wire size: 0. 8b ‘Electric wire size: 0. 8b o
“Grommet :Black *Grommet :Black
Q" ty: 20 Q" ty: 20
Terminal part No. : Terminal part No. :
o ‘Electric wire size: 1. 25 ‘Electric wire size: 1.25 o
“Grommet ‘Red “Grommet :Red
Q" ty: 20 Q' ty: 20
9J504892
WA900-3 20-223
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TROUBLESHOOTING

WIRING TABLE FOR CONNECTOR PIN NUMBERS

[The pin No. is also marked on the connector (electric wire

insertion end)]

Type HD30 Series connector
(shell
size -
code) Body (plug) Body (receptacle) gaf?aiéer
Pin(male terminal) Socket (female terminal)
799-601-9210
BWP0O5001 BWP05002
Part No. :08191-11201, 08191-11202, Part No. :08191-14101,08191-14102
18-8 08191-11205,08191-11206 08191-14105, 08191-14106
h) Socket (female terminal) Pin(male termial)
799-601-9210
BWP05003 BWP05004
Part No. :08191-12201, 08191-12202, Part No. :08191-13101, 08191-13102
08191-12205, 08191-12206 08191-13105, 08191-13106
Pin(male terminal) Socket (female terminal)
799-601-9220
BWP05005 BWP05006
Part No. :08191-21201, 08191-12202, Part No. :08191-24101, 08191-24102
1814 08191-21205, 08191-12206 08191-24105, 08191-24106
2 Socket (female terminal) Pin(male termial)
799-601-9220
BWP05007 BWP05008
Part No. :08191-22201, 08191-22202, Part No. :08191-23101, 08191-23102
08191-22205, 08191-22206 08191-23105, 08191-23106
9JS04904
WAS00-3 20-230-5
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TROUBLESHOOTING

WIRING TABLE FOR CONNECTOR PIN NUMBERS

BOSCH connector for engine

No. Boost (air intake) pressure and temperature sensor (35 engine)
of
pins Sensor side (plug) Harness side (receptacle) TpfaardtanNtOer
4 799-601-4380
P OUT +bHV T OUT GND
No. Common rail (fuel) pressure sensor (95, 107, 114 engine)
of
pins Sensor side (plug) Harness side (receptacle) T*adanNtOer Part
3 2 I
+5V SIG GND
3 799-601-4190
(Kit:799-601-4100)
No. Fuel supply pump (95, 107 engine) and fuel inijector (35 engine)
of
pins Valve side (plug) Harness side (receptacle) T*adaDNtOer Part
9 799-601-4340
(Kit:799-601-4100)
BJWI2755
WA900-3

20-230-17
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TROUBLESHOOTING

EXPLANATION OF FUNCTIONS OF ELECTRIC CONTROL MECHANISM

MAINTENANCE MONITOR SYSTEM

Fuel level sensar signal

-

Engine water
temperature signal

A

Toraue converter oil
temperature signal

:

Engine water
level switch signal

Engine oil
level switch signal

Brake accumulator
low pressure switch signal

i

Transmission oil filter
clogging signal

@& ® || @@ @@ || [§0]]K

WA900-3

Maintenance monitor

Engine oil low pressure
switch signal

A

Air cleaner

| clogging signal R H dust
o indicator
Air cleaner
| clogging signal L. H dust
o indicator
| Alternator R signal P
O
B |BR|Ri|Re| C [ACC
AT{ OTO+O o)
OFF [ O
ON OT0O Q
STARTT OO O+0+0
~__ Starting switch START signal
Buzzer signal o
1152
~_ Night lighting signal |[OFF
1 1010
2 0010

Flicker signal

CHECK lamp signal

CAUTION lamp signal

Main monitor

TWWO01735

20-233
®



TROUBLESHOOTING METHOD OF USING JUDGEMENT TABLE

METHOD OF USING JUDGEMENT TABLE

This judgement table is a tool to determine if the problem with the machine is caused by an abnormal-
ity in the electrical system or by an abnormality in the hydraulic or mechanical system. The symptoms
are then used to decide which troubleshooting table
(E-OO, H-OO, etc.) matches the symptoms.
The judgement table is designed so that it is easy to determine from the self-diagnostic display which
troubleshooting table to go to.
* The abnormality display given by the monitor panel leads directly to troubleshooting of the monitor
system (M-OO, K-OO).
(See troubleshooting of the machine monitor system)

[Method of using judgement table]
« A O mark is put at the places where the failure mode and self-diagnostic display match, so check
if an error code is displayed on the graphic display portion of the monitor panel.
* If an error code is displayed:
Go to the troubleshooting code at the bottom of the judgement table (E-OO, etc.).
* If there is a problem but no error code is displayed:
Go to the troubleshooting code on the right of the judgement table (H-OO).
¢ For failure modes where no O mark is given, go directly to the troubleshooting code on the
right of the judgement table.

WA900-3 20-241



TROUBLESHOOTING

S-2

WA900-3

S$-2 Engine does not start Causes
@ Engine does not turn
2
General causes why engine does not turn N
» Internal parts of engine seized s
* If internal parts of the engine are § QE
. . S/ g
seized, carry out troubleshooting for gle
“Engine stops during operations”. $/8/s
»  Failure in power train é /8 &ls
. - o B O
+ Defective electrical system ~/ &/ € &9 &/ §
$/8/8/§/8/ 3
SHEEREHY
Legend §@§'§§§?§
QO : Possible causes (judging from Questions and check items) 5/ @ @af_]Q S/ S 2
© : Most probable causes (judging from Questions and Check items} 2/3/ 2
/\ : Possible causes due to length of use (used for a long period) ,g‘:’ .,s‘:’ .,g‘i’
@ : ltems to confirm the cause. &/&8/8
Confirm recent repair history
@ Degree of use Operated for long period A ‘A
— )
‘= Condition of horn when starting Horn does not sound O O O
§ switch is turned ON Horn sound level is low Q!
Rotating speed is siow Q.
Makes grating noise 0 0
When starting switch is turned to s di .
START, pinion moves out, but oon disengages again
Makes rattling noise and
does not turn OJRO; O
 When starting switch is turned to START, pinion does not :
i move out 00 O
£
& | When starting switch is turned to ON, there is no clicking sound O
§ Battery terminal is loose (@)
6 When starting switch is turned to ON, linkage does not move | -5 0|0
(2]
When battery is checked, battery electrolyte is foundtobelow | G | O
g
Specific gravity of electrolyte, voltage of battery is low § ®
L]
For the following conditions 1} ~ 5), turn the starting switch kS
OFF, connect the cord, and carry out troubieshooting at ON g’
— 3 {
1) When terminal B and terminal C of starting switch are o
connected, engine starts 2
Q
o
2) Even when terminal B and terminal C of starting motor ° PY
o are connected, engine does not start 2
£ g
8 3) When terminai B and terminal C of safety refay are 3 ®
b d, engine starts £
S connected, eng £
@ )
o 2
g 4) When terminal of safety switch and terminal B of 3
= starting motor are connected, engine starts = ®
3
5) There is no 24V voltage between battey relay terminal B | %
and terminal E LR RE o
O
When ring gear is inspected directly, tooth surface is found
to be chipped ®
Does not move even when engine stop motor linkage is
disconnected o0
sl sl 888/ 8la|8|e
# Carry out troubleshooting for electrical system E. Remedy | T“; '_; % _g T‘: g é_’ _g ‘_&
) ol 0| ol ol ol | Z1o| @
— rleclc|lc|c|c xc

20-307



TROUBLESHOOTING

S-12

S-12 Oil pressure lamp lights up (drop in oil pressure)

General ¢

up
« Leaka

auses why oil pressure lamp lights

ge, clogging, wear of lubricating

system
+ Defective oil pressure control
» Improper oil used {improper viscosity)

+ Deteri

oration of oil due to overheating

* Standards for use of oil

Selection of oil SAE number according
to ambient temperature
Type of oil
-22 -4 14 32 50 68 86 104°F
-30 -20 -10 O 10 20 30 40C
Engine oil
Legend

O : Possible causes (judging from Questions and check items)
© : Most probable causes {judging from Questions and Check items)
A\ : Possible causes due to length of use {used for a long period)
@ : items to confirm the cause.

WA900-3

Confirm recent repair history
Dregree of use Operated for long period FAY VAN AN AN
§ Rep|ac§ment of filter has not been carried out according to o
2 operation manual
S | caution lamp lights up (@] O
o Non-specified fuel has been used Q|10
Lights up at low idling (@] O O
Condition when oil pressure | Lights up at low, high idling 0[{0[{0|0|0|0|0O O
lamp lights up Lights up on slopes ©
Sometimes lights up 0|0 Ol10
There is clogging, leakage from hydraulic piping {external) (@]
g Oil level sensor lamp lights up (@) ©
.;'_3 When oil level in oil pan is checked, it is found to be low (@)
§ Metal particles are found when oil is drained (@]
(-S Metal particles are stuck to oil filter element © O
Qil is cloudy white or smells of diesel oil ©
Back of head cover is black with carbon from oil O
When oil filter is inspected directly, it is found to be clogged |@ (@ ‘§ |
Remove oil pan and check directly o 0e ?: |
g’ Oil pump rotation is heavy, there is play [ ] g :
.’8 There is catching of relief valve or regulator valve, spring, or _5
% valve guide is broken Ldid 2
% When oil level sensor is replaced, oil pressure sensor lamp P %
(3 goes out ;é ||
| When oil pressure is measured, it is found to be within PY :::
standard vailue °
When oil cooler is inspected, it is found to be clogged 5 ?
cleclecte|t 3 IARAES 318 8
Remedy §§§§§—:§%%§‘—c‘;§.§
OO0 O | ‘Gz> <l g é é) g

20-319



ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY
OCCURS AND PROBLEMS ON MACHINE

TROUBLESHOOTING

Condition when normal Action by controller Problem that appears | Trouble-
. when abnormality is on machine when shooting
(voltage, current, resistance) detected there is abnormality code
1) Resistance between joystick directional lever Neutral Cannot travel in
connector (8) and chassis ground: Less than 1 Q | (F, R, 1st, 2nd, 3rd joystick mode (possible
The following conditions are when the switch is solenoid output: off) in steering wheel
not pressed mode)
2) Resistance between transmission & joystick
controller C5 (female) (8) and chassis ground:
Less than 1 Q
3) Resistance between transmission & joystick
controller C5 (female) (7) and chassis ground:
Less than 1 Q
and resistance between C5 (female) (15) and
chassis ground: Min. 1 MQ T-8
4) Resistance between transmission & joystick
controller C5 (female) (9) and chassis ground:
Less than 1 Q
and resistance between C5 (female) (17) and
chassis ground: Min. 1 MQ
1) Voltage between combination switch L04 (1) « Shifts to neutral It is impossible to
and chassis ground: 20 - 30 V immediately when travel
2) Voltage for only 1 system in accordance with short circuit with
position of directional lever: 20 — 30 V (Others: power supply is
Less than 1V) detected
F: Between transmission & joystick controller * When there is no
C3B (5) - chassis ground signal T-9
N: Between transmission & joystick controller (disconnection),
C3B (13) - chassis ground holds previous signal
R: Between transmission & joystick controller condition for 2
C3B (6) — chassis ground seconds
1) Voltage between combination switch L04 (1) « If 2 signals are input, | 1) Auto-shift limit is
and chassis ground: 20 - 30 V it judges speed range different from
2) Voltage for only 1 system in accordance with position in order of range position
position of range lever: 20 — 30 V (Others: Less priority 3«21 selected by
than 1V) * When there is no operator (OP)
1st: Between transmission & joystick controller signal 2) Impossible to shift
C3B (7) - chassis ground (disconnection), gear in manual T-11
2nd: Between transmission & joystick controller holds previous signal mode
C3B (15) — chassis ground condition (speed
3rd: Between transmission & joystick controller range position)
C3B (8) - chassis ground
1) Resistance between travel speed sensor C01 1) Switches to manual | 1) Does not carry out
(1) and (2): 500 — 1,000 Q mode (OP) auto-shift (OP)
2) Voltage between transmission & joystick 2) Shifts gear 2) Switches to
controller C5 (female) (2) and (10): Min. 0.5 V according to manual shift
operation of range T-13
lever
1) Resistance between engine speed sensor E03 | 1) Switches to manual | 1) Does not carry out
(1) and (2): 100 - 500 Q mode (OP) auto-shift (OP)
2) Voltage between transmission & joystick 2) Shifts gear 2) Switches to
controller C4 (female) (2) and (9) according to manual shift
operation of range T-14
lever

WA900-3



TROUBLESHOOTING

T-4

T-4 Failure code [13] (Short circuit, disconnection, short circuit with
power source in R solenoid) 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 error code is no longer displayed on the monitor display, the
problem has been removed.

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

Cause Remedy
- 4YES Goto A
Is resistance
YES zetweler)w (:()” g Defective contact or
3 c:an;:i:grouannd disconnection in wiring
Is resistance normal? harness between T01 Repair or
YES| between C1  Max. 1Q NO (female) (1) and chassis replace
(female) (9) and « Turn startin ground
2 chassis ground 5 g TR .
normal? switch OFF. Short circuit with chassis
Is resistance « Min. 1 MQ + Disconnect TO1. ground or another part in :
YES)| between C1 . Tulrn starting NO harness between C1 Eieepplgz:reor
(female) (9) and TO1 itch OFF (female) (9) and TO1
1 (female) (3) normal? switc ' female) (3
- » Disconnect C1 ( )3)
IT'SOTZE:Q)CZ?E:?&? *Max. 1Q and TO1. Defective contact or Repair or
and between (1), (3) H ° TUI:n starting disconnection in wiring replace
NO P
and chassis ground switch OFF. harness between C1
normal? * Disconnect C1 (female) (9) and TO1
+ Between (1) and and TO1. (female) (3)
(3):5-15Q Defective R solenoid Repl
« Between (1), (3) NO oprace
and chassis ground:
Min. 1 MQ ) o
« Turn starting switch OFF. 5 VES Defective transmission &
« Disconnect TO1. joystick steering Replace
Is voltage between controller
C1 (female) (9) and
From A —= & csis ground Short circuit with power
normal? source in wiring harness | Repair or
* Max. 1V NO between C1 (female) (9) replace
» Turn starting and T01 (female) (3)
switch ON.
* Disconnect C1
and TO1.
T-4 Related electrical circuit diagram
Transmission &
joystick steering
controller R solenoid
| LR2 (Travel REVERSE
ct (MIC13) (SWP12) TRt (SWP8) TO1 (MS10)  solencid
R solenoid @— >@ @ @
TWWO 1741
WA900-3 20-413
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TROUBLESHOOTING

T-12

T-12 Failure code [21] (Short circuit or disconnection in joystick shift-

up/shift-down switch system) is displayed
AJSS (ADVANCED JOYSTICK STEERING SYSTEM) SPECIFICATION

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 error code is no longer displayed on the monitor display, the
problem has been removed.

* Xt ¢

Check that fuse Il (6) is normal.
Before carrying out troubleshooting, check that all the related connectors are properly inserted.
Always connect any disconnected connectors before going on to the next step.

Cause Remedy
Defective transmission
TSvoltage between 3 YES and joystick steering Replace
vEs| c38 (16), ), (15), controller .
(7) and chassis Disconnection, _defe_ctlv_e
2 ground as shown in contact, short circuit with
Is voltage Table 1? gnzifﬁf;ﬁﬂﬁ% ﬁ;rﬂgrst Repair or
YES . : ween JS1 (f ,(6), I
donasis | mmen® TGS e 19, | P
| | 5 1 ground normal? (®), (18), (7}
JSS\;O(;?Q(%) ?;\;Wi;;\ «20-30V Disconnection or defective .
and cha’assi,s gré)und * Turn starting NO contact in wiring harness Replalr °r
?? shown in Table switch ON. zcz:\;vzlt;? (f‘:.l)se 11 (6) -JS1 replace
: Tur_n starting Defective joystick shift-
switch ON. NO up/shift-down switch Replace
Table 1 Voltage measured with joystick shift-up/shift-down switch at each position
When shift—up/shift—doyvn switch Shift-up Shift-down
Terminals IS pressed switch ON switch ON
JS1 (5) — Chassis ground | C5 (16) — Chassis ground 20-30V Max. 1V
JS1 (6) — Chassis ground | C5 (8) — Chassis ground Max. 1V 20-30V
JS1 (7) — Chassis ground | C5 (15) — Chassis ground Max. 1V 20-30V
JS1 (8) — Chassis ground | C5 (7) — Chassis ground 20-30V Max. 1V
T-12 Related electrical circuit diagram
Transmission and
joystick steering
controller
l JL2 Js1 Joystick
C3B(AMP040-16) ’7 (5-10) (SWP-12) lever switch
Shift up(NO) ™ 5 5
Shift down(NO) ®) (6) 6
Shift up(NC) ® 7 7
Shift down(NC) (6) B 8
BWW11213
WA900-3 20-425
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TROUBLESHOOTING OF MAIN MONITOR
SYSTEM
(M MODE)

Trouble data iSPIAY ...eeeii ettt ettt e bt e e et e e s nnner e e aree e e neneeenan 20-503
Electrical circuit diagram of machine Monitor SyStem ......cccoocciiviniiiininii e 20-506
M- 1 Main MoNitor dOES NOT WOTK ..oviiriiiiiieie it ce e e rerr e e e ee s s s saart e s e e e s e arareresne e s 20-508
M- 2 When starting switch is turned ON (within 3 seconds) and engine is started
immediately, all lamps stay ghted Up ..o e e e 20-509
M- 3 Speedometer display does Not WOTK Properiy ... 20-510
M- 4 Abnormality in Shift INAICATOT ...eeuiiiieie et eest e s s sar s 20-511
a) Displays N even when directional lever is at F ..o, 20-511
b) Displays N even when directional lever is at R.....ccoioiiiiiiinccrceeeeee e, 20-511
c} Does not display N even when directional lever is at N (Displays 1st - 3rd)............... 20-512
d) Does not display 1st even when gear shift lever is at 1st position
(Directional lever is at F or R POSItION) coocciiiiiieiii ittt e 20-512
e) Does not display 2nd even when gear shift lever is at 2nd position
(Directional lever is at F or R pOSIION) oot 20-512
f) Does not display 3rd even when gear shift lever is at 3rd position
(Directional lever is at F or B POSIHION) .eeeuueciiciiieii e crvre e s s e s e 20-513
M- 5 High beam display does Not Gt UP......ovvceiiiiiieeec ettt 20-514
M- 6 Turn signal display does Not light Up .c..cooiiiii s 20-515
a) L.H. turn signal display does not light UP ..c..eueeciiineiiieciie et 20-515
b} R.H. turn signal display does not light UpP ......ccccoieiiieiiiiiiciiree e e ee e 20-515
M- 7 Abnormality in parking diSPlay .....c.ccciiiiieiriiee ettt e 20-516
a) Parking lamp display does not lIght UpP .....cooccvriiiiicciiiicie et 20-516
b) Parking lamp display stays lighted Up ...t 20-516
M- 8 Abnormality in preheating SYSTEIM ...ttt e e e e eeseer e s e e e e e esneneee 20-517
a) Does not carry out preheating ......ccccccieiiviiiiiiiec e 20-517
b) Always carries out preheating for 45 seconds ..o 20-518
C)  Preheating STAYS ON .ottt b te et e e s s ee st sttt e e s e e sae s s samnnoneeaeaeeeaesenaan 20-518
d) Preheating time becomes shorter, or there is variation ........cc.cccciiiiiiiiiiiirccc e 20-519
M- 9 Night lighting does not light UD ..o e 20-521
M-10 Abnormality in front Working [@amip ..o 20-522
a) Neither monitor display nor front working lamp light Up......ccccccccniiiiiiciiiiiies 20-522
b) Working lamp lights up but monitor display does not light Up ........ccccrriiciiiicinnneees 20-522
¢) Monitor display lights up but front working lamp does not light up .....ccccovveveceennnnenn. 20-522
M-11 Abnormality in rear working lamp ... eerererererereteaerteenenreontnonnannannrannas 20-524
a) Neither monitor display nor rear working lamp light Up ...coococicic, 20-524
b) Rear working lamp lights up but monitor display does not light up .....cccccocvinininenn, 20-524
¢} Monitor display lights up but working lamp does not light Up ......ccoccoviiiiiniiiiiiiiiiinnn, 20-524
M-12 Abnormality in transmission CUt-Off ... it e e e 20-526
a) When monitor switch (transmission cut-off switch) is pressed, cut-off function is
not switched and display does not change ..., 20-526
b} When monitor switch (transmission cut-off switch) is OFF, monitor display goes out
but cut-off function is actuated when pedal is depressed ........cccccccvrevreririccininreccnrrennens 20-526
¢} When monitor display is turned off (transmission cut-off switch turned OFF),
cut-off function is always aCtUated ........cooviieiiiiiiicceee e e s 20-526

WAS00-3 20-501



TROUBLESHOOTING

f) Does not display 3rd even when the gear shift lever is at 3 rd position (Directional lever is at F

or R position}.

Cause Remedy
1 YES Defective main monitor Replace

Is voltage between

LO5 (female) (14)

and chassis B Defective contact or

ground normal? disconnection in wiring .

harness between LOS Repair or

*20-30V NO {female) {14} and C1 replace
* Turn starting (female) (5)

switch ON.
» Set gear shift lever

to 3 rd.

« Set directional
lever to F or R.

M-4 Related electrical circuit diagram

Directional & shift switch

Transmission &
joystick steering
controiler

o Seiten C3B (04016)
RIN|F}1[2]3]4 @ System netwark
1]ololololololo LO4 (SwP14) (5) | Directional F
4|0 I O— r— 2 @ Directional R
3 o) @ - 3 @ st range
2 O o— 1 4 (®)) 3rd rance
5 ®] b M systen netwark
6 O o 8 (1| Directional N
1 O o 1 @ 2nd ranve
8 op ® i
C1 (MI1C13)
Main monitor

LOb {04020)

ist solenoid

3rd solenoid

o g

©)
®
GND 3 Ol
Neutral sional @ @ 2nd solencid
I'st @ 1 | eno
2nd 1
3rd g C2 (MIC21)
| 1)/ GND
L06 (04016) % D
E |
1
LOT7 (04012) LR (x4)
3 Battery

L08 (0408)

Net work (4
Net work ()
Trave! FORWARD sional
Travel REVERSE sional

G

U

]

WA900-3

TWW01763
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TROUBLESHOOTING M-11
M-11 Related electrical circuit diagram
Front right ; WORK Fro:t riThl
working lamp ront working lame relay working lame
orkine 12 €03 (M2) 9 Fg<(u4) C()Mz) oriing fan
1 —11 1
@) >@— 2 < @
g F02 (M3) S~
O |-
Frant left cL1 P o)
working lamp 5)(8)(1)(2 4
— C04 (M2) (512) T FL1 (S12%) F04 (M4)
— Fr f
@ g e Yo v s
|~ . FO3 (M3) f
. ( | 2
Main monitor
’ T ~——
LO6 (04020) FS5 (M6) Fuse @
Front working lamp input @ {52%% To
Rear working lamp insut @ 3\05_ :8:::){
LO6 (04016) Rear rioht
Front working (amp outul LR1 (SwP14) GR18(>SWP'2) GO3 (M2) 'W”
Rear working fame outeut/ (2 7
u >@—1 o) @( @
D\ ~
Vo Rea; Ieft'
working lamp
Gg (M2) "orkine lon
=S
SN~—
Rea{ right
working lame
GO2 (M2) "oriine lan
i
) HB)
E_) | 4 ~—_ |
4 TT Rear‘ left
j J G08 (MZ) warking lamp
]
S He
I ~—__
Rear workine lamp relay TWWO1770

WA900-3
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TROUBLESHOOTING

M-19

M-19 Abnormality in buzzer

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

a) Buzzer does not sound when starting switch is at ON (for 3 seconds) (during self-check)

Cause Remedy
Defective contact or
YES disconnection in wiring Repai
1 harness between L06 ree;:::reor
(female) (8) and L43
{male) (1)
Does buzzer
sound? 2 YES
Defective buzzer Replace
Is voltage between
» Turn starting L42 (female) (1) Defective contact or
switch ON. NO and chassis : onta v
« Contact L43 ground normal? ﬁ;sr(;(:;ze;:&?e:nvtgng Repair or
femalelto ~ 20-30V NO ifemale) (1) and FS2 replace
chassis ground. - Turn starting (female) (9)
switch ON.
b) Buzzer always sounds Cause Remedy
YES Defective main monitor Replace
1
D t
w(})xzsnbLl(l)zsziesr stop | YES See troubleshooting (K
disconnected? 2 :g:i)ofror maintenance -
* Turn starting Does buzzer stop L .
: X Short circuit with chassis
switch ON. L when L19 is ; .
» Disconnect L06. NO disconnected? 3 YES ground in harness Repair or
’ ) b b A between LO6 (female) (8) | replace
oes buzzer stop
< Turn starting when 143 is | and L43 (male) (1)
SDYV"Ch ON. L19 NO| gisconnected?
isconnect ’ - Defective buzzer Replace
= Turn starting NO
switch ON.
* Disconnect L43.
M-19 Related electrical circuit diagram
Maintenance monitor FS2 (512) Fuse (I}
1
L19 (0408) @( 104
Buzzer 4 4‘
Buzzer
L42
Main monitor
. D(
LO6 (04016) J_
Buzzer @ >@
L43
TWW01777

WAS00-3
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TROUBLESHOOTING

ELECTRICAL CIRCUIT DIAGRAM MAINTENANCE MONITOR SYSTEMS

* This circuit diagram is made by extracting the part of the maintenance monitor system from the
general circuit diagram.

Dust
indicator

Du
in

Fuel |

evel

st sensor Water
! level
dicator sensor
Battery relay

Battery relay

Battery Battery

ii i! s :
=1 ~ >< >
o| o o ~ =
=] 4 o o ©
(=} o
-] [= = P
y Slow blow fuse
- _
s z
0 —
= <
; o
2] @
s
Alternator
._____Jim:L 0!1L+i!lill'
Starting
Eop (x2) Motor
e:m::«-{@
Starting
E07 (x2) Motor
8 ER1 (SWP12)
- 85L | 78 N o
L oo 95\ 258
T — o g5p 41E—) oossp Water
L A5V | 337 1 temperature
sensor
. E04 (X2)
11
Toraque converter
oil temperature
sensor
TR1 (SWP8) T02 (X2)
0.85Y N
[[0. 858 0.85B
12 [
Engine oil

level switch

=z

RO2 (X1)

0-85Y8

BCO2 (X2)
BCO3 (X2)

Transmission
oi | filter
clogging switch

WA900-3

Engine oil
pressure
switch

i

S DEX<

BCO4 (x2) Switch 1)

, BCO5 (x2) Switch 2

Brake
\accumulator
low pressure

BCOG6 (x2) Switch 3| switch

BCO7 (x2) Switch 4

TWWO 1784

20-603
®



TROUBLESHOOTING

f) Transmission oil filter display flashes
(The transmission oil filter must not be clogged.)

Cause

Remedy

4YES

Is resistance
YES| between L1i8
(female) (16) and

. 3 BCO3 (female) (2}
Is resistance normal?
YES] between BCO3 « Max. 1Q
(female) {1} and « Turn starting switch
2 chassis ground OFF.
s resistance normai? « Disconnect L.18 and
. B .
YES | between BCO2 :\_llax. 1Q . cos
{male) (1) and (2) urn starting NO
1 normal? switch OFF.
* Disconnect BCO3.

Is resistance «Max. 1Q
between BCO3 « Start engine.

(male) (1) and (2) - Disconnect BCo2, NO
normal?

*Max. 1 Q
» Start engine.

+ Disconnect BC03. NO

K-5 f) Related electrical circuit diagram

Maintenance monitor

Defective monitor
module of maintenance
monitor

Defective contact or
disconnection in wiring
harness between L18
{female) (16) and BCO3
(female) (2)

Defective contact or
disconnection in wiring
harness between BC03
(female) (1) and chassis
ground

Defective transmission
oil filter sensor (BC02
side)

Defective transmission
oil filter sensor {BCO3
side)

@

1
L18 (SWP16)  CBLI (SWPB) BCO2 (X2)
fiiter tiaseine )@ O @

@

LR4 (M4) BCO3 (X2)

>@—;17

@
0

WAP00-3

Replace

Repair or
replace

Repair or
replace

Replace

Replace

Transmission oil
filter clogging switch

TWWO 1794

20-615



TROUBLESHOOTING OF ELECTRICAL SYSTEM
(E MODE)

Electrical circuit diagram for power supply, engine starting, engine stopping

Yo I 11 1 T=T: 1 12T O OO OO PUU PP 20-702
Electrical circuit diagram for parking brake ........ccccveiiiriiiiiiiii e 20-704
Electrical circuit diagram for boom kick-out and bucket positioner ...........covvveciiniiiinncecneeeens 20-705
E- 1 ENQGine doeSs NOt SIAM ..ottt ettt et 20-706

a) Starting Motor dOES MO UM oo e et e sttt 20-706

b) Starting motor turns (STD SPEC.) ceceieiiiiiiiciiiiiti et 20-710
E- 2 Engine does Not stop (STD SPEC.) cccccirriiiiciiiiiiiiii s 20-712
E- 3 Engine stops when machine is traveling {STD Spec.) ... 20-713
E- 4 Abnormality in preheating SYStemM ..o e 20-715

a) Does not carry out Preheating ...ooeeeieiriiiiii e 20-715

b) Always carries out preheating for 45 seconds ........cccceiieiiireeieii e 20-716

€} Preheating StayS OMN .ottt st 20-716

d) Preheating time becomes shorter, or there is fluctuation ..., 20-717
E- 5 Parking brake does not have effeCt ... 20-719

a) Parking brake has no effect when parking brake switch is turned ON ... 20-719

b) Parking brake has no effect when brake pressure (accumulator pressure) drops

{Does not work as emergency brake) ........cccoociiiiiiin e 20-719
E- 6 Parking brake is applied when machine is traveling ... 20-720
E- 7 Parking brake is released when starting switch is turned ON ..., 20-722
E- 8 Transmission does not change to neutral when parking brake is applied

{but parking brake works NOrmMally) ... 20-722
E- 9 Kick-down switch does NOt WOTK .....occiiriiriiiieiiiceiceee ittt 20-724

a) Kick-down switch does not work even though gear shift works normally ................... 20-724

b) Kick-down cannot be Canceled ........cccccoiiiiiiiiiiiii e e 20-725
E-10 Boom Kick-0Ut dO@S MOt WOTK ......uevriieiiiiiiiie ittt esss s see e s e s s s e s sannenees 20-726
E-11 Abnormality in bucket positioner funCtion ....cc...ccoiiii e 20-730
E-12 Abnormality in lighting up of front working lamp ..o 20-733
E-13 Abnormality in lighting up of rear working 1amp ..., 20-733
E-14 Abnormality in transmission CUt-Off ...........cooriiiiiin e 20-733
E-15 Abnormality in low idling SeIeCtion ........cccoviiiiiiriiiiii et 20-733
E-16 Abnormality in parking brake dragging warning .......ccccevevvieiie v 20-733
E-17 ADNOIMAlity N DUZZEM ...ttt sttt rsseae s e e e e s e a e e e s ananes 20-733

WAS00-3 20-701



TROUBLESHOOTING

E-3

E-3 Engine Stops when machine is traveling (STD spec.)

* Check if the starting motor turns. If it does not turn, check E-1 a) Starting motor does not turn.

1

YES

Does engine stop
motor work?

YES

* Turn starting
switch ON «& OFF

and check NO

visually.

WA900-3

Does voltage
between EO3 (7) and
(8) switch between
OV and 20 - 30V?

* Turn starting
switch ON &
OFF.

NO

Cause Remedy
Defective adjustment
between engine stop Adjust
motor and stop lever
Defective engine stop Replace
motor
3 YES De!fectlve engine stop Replace
Is voitage between relay
L62 (female) (2) Defective contact or
and (fe|r7nale) m disconnection or short .
normai circuit with chassis Repair or
+20-30V NO ground in wiring harness replace
» Turn starting between starting switch
switch ON. terminal BR - L09 {2) ~
» Disconnect 162 (female) (1)

engine stop relay
{L62).

20-713



TROUBLESHOOTING

E-9

b) Kick-down cannot be canceled

YES

Cause

Remedy

Does condition 3 YES

become normal | Is resistance between
when L15 is L08 (female) (2), {4) -
" YES )
disconnected? chassis ground normal =
2 | Jwhen C5 tremale (5) is
grounded to chassis?

Is voltage between

L15 {female) (2),
L1 108 (female) {2), (4)
NOJ - chassis ground

< Min. 1 MQ NO
» Turn starting switch OFF.
+» Disconnect C05 and LOS.

normar? « Turn kick-down switch OFF.
* Max. 1V [ * Ground C5 (female) (5) to chassis.
» Turn starting NO
switch ON.
» Disconnect C05
and L08.

E-9 Related electrical circuit diagram

Transmission &
joystick steering
controller

1
C5 MIC1T)

L15 (M4)

Defective kick-down
switch

Defective transmission &

joystick steering
controller

Short circuit between L15 {female}
{1} and L15 {female)} {2}, or short
circuit with chassis ground in
wiring harness between LO8
{female) (2), {4) - L15 (female) (2)

Short circuit with power
source in wiring harness
between L15 {(female) {2) and

LO8 (female} (2), (4)

Kick-down switch )(B)

0

Main monitor
]
LO8 (0408)

Network (=) @
Network (-) (z:

WAS00-3

0

Replace

Repair or
replace

Repair or
replace

Repair or
replace

Kick-down switch

TWWO01810

20-725



TROUBLESHOOTING H-2

H-2 Machine lacks power or speed (every speed range)

Checks before troubleshooting

* Is oil level transmission case correct?

« Is there any leakage of oil from joints of
piping or valves?

« Is parking brake or wheel brake dragged?

Checking for abnormalities

+ Engine high idling speed

« Torque converter stall speed

* Machine travel speed

+ Transmission clutch pressure (both high
pressure and low pressure)

» Pressure at outlet port of torque con-
verter pump

+ Pilot reducing pressure

Torque
converter fEngy
pump

No. | Problems

Abnormal noise from between pump and filter.

Torque converter stall speed too high.

Torque converter stall speed too low

Transmission main relief valve pressure too low

modulating
pressure too low | indicator fluctuates violently.

Transmission Low at every speed range (item 2 abnormal) |O|O
O

Pilot reducing pressure too low (ltems 5 and 6 normat) O

[¢0] \JO)|U1AU)N_;

Relief pressure at torque converter too low O
(Items 5 and 7 normal)

9 Torque converter regutator valve pressure (outlet port O
pressure) too low

10 Iron or alumimum particles stuck to strainer of transmission O
case.

11 | Modulating pressure drops when oil temperature rises. O

WA900-3 20-803



TROUBLESHOOTING H-15

H-15 Steering wheel shakes or jerks
STEERING WHEEL AND JOYSTICK STEERING SPECIFICATION

Checking for abnormalities

* Is the steering difficult to turn?
Yes = Go to H-9

* Isthere any abnormal noise from around
the steering equipment?

Checks before troubleshooting

* Is any failure code for the electrical sys-
tem displayed on the main monitor?

* Is the steering wheel play correct?

* Is there any abnormality in the connec-
tion between the steering shaft and the
Orbit-roll?

* s the tire inflation pressure correct?

mrege» S;ﬁm' .SJtolg Steering valve //alve Cyhn-/

der

e/t fo/n]i]

a/b/c/d

RemedvA>< AV/AY/AY /A N A VA
No.| Problems X XXX X XX
1 . . .
When steering Abnormality only in steering wheel mode O
2 | mode switch Abnormality only in joystick mode QO
is switched L
3 Abnormality in both modes OO0 10100
4 | Steering wheel shakes or jerks in both directions (left and right) OO0 O|0|0O O
5 | Steering wheel shakes or jerks in one direction (left or right) O OlO
6 During operations or when traveling (when steering is neutral), ®) @)
steering wheel shakes or jerks in both directions (left and right)
7 During operations or when traveling (when steering is neutral), O
steering wheel shakes or jerks in one direction (left or right)
8 Steering wheel jerks or there is excessive shock when olo
steering is operated to end of its stroke
9 | Work equipment also jerks
10 | When steering | Qil pressure is unstable in both directions (left and right) | O | O OO0 O
—— relief pressure
11 | is measured Oil pressure is unstable in one direction (left or right) O O10O
12 | When Orbit-roll | Qil pressure is unstable in both directions (left and right) | O
—— output pressure - - - — -
13 | is measured Oil pressure is unstable in one direction (left or right) Q
When joystick ; ; ; irant :
14 solenoid valve Oil pressure is unstable in both directions (left and right) O
output pressure is ; : ; [ ;
15 | ensured Qil pressure is unstable in one direction (left or right) O
16 When PPC valve (Orbit-roll) basic pressure is measured, oil
pressure is found to be unstable

WA900-3 20-815



TROUBLESHOOTING H-33, H-34

H-33 Bucket fluctuates while traveling under load
(work equipment valve “HOLD")

Checks before troubleshooting
* Excessive play in pin and bushing of work equipment linkage. (Was an abnormal noise
produced?)

Cause

» Defective piston seal of bucket cylinder.

» Defective safety valve (with suction valve) for the head side of bucket cylinder.
If the above symptoms occur together, refer to the troubleshooting items corresponding to
each fault.

H-34 Bucket dumps momentarily when lever is operated from HOLD
to TILT

The bucket dumps momentarily under its own weight when the bucket control lever is gradually
shifted from the “HOLD"” position to the “TILT” position while the engine is at low idling.
When the control lever is put completely into the “TILT” position, the bucket moves normally.

Cause
» Defective seating of bucket spool check valve of work equipment valve.

WA900-3 20-827



TROUBLESHOOTING

J-2

J-2 Failure code [57] (Short circuit in steering right solenoid (detected
when signal is output)) 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 failure code is no longer displayed on the monitor display, the
problem has been removed.

* % %

joystick steering selector switch ON.

Before carrying out troubleshooting, check that all the related connectors are properly inserted.
Always connect any disconnected connectors before going on to the next step.
When the joystick steering lever is not being used, leave it at the neutral position

and turn the

Cause Remedy
4 YES| Defective transmission &
Is resistance joystick controller Replace
YES| between C2 Short circuit of wiring
{female} (2) and harness between C2 (female)
Is resistance (13) normai? (2) and L27 {female} (2) agd Repair or
between C2 - wiring harness between C2
YES e and * Min. 1 MQ NO| (female) (13} and L67 replace
chassis ground ¢ Tuljn starting {female) (3} with each other
Is resistance normal? sz'tCh OFF. Short circuit with chassis
YES | between C2 « Min. 1 MQ + Disconnect C2. ground in harness between | Repair or
 (female) {2) and *» Turn starting NO C2 (female) (13) and L67 replace
1 chassis ground switch OFF. (female) (3)
- normal? + Disconnect C2 . .
Igfa|lure code . Min. 1 MQ and L67 Short circuit with chassis
displayed when L67 « Turn starting ) ground in harness between | Repair or
is replaced with switch OFF NO C2 (female) (2) and 127 replace
other relay of same . . I le} (2)
type? » Disconnect C2 emale
« Turn starting and £27. . .
switch OFF. Defective steering Replace
- Replace L67 with NO solenoid cut relay p
other relay of
same type.
« Turn starting
switch ON.
J-2 Related electrical circuit diagram
Transmission &
joystick steering
controlier
1
€2 (MiC21)
Steering right )
solenoid (+)
Steering right
solenoid (-} >
Steering left 12
solenoid (-} —
!
Ci (MIC13) LR4 (M4)
Steering solenoid @( —
cut relay I L67
Joystick solenoid
cut relay
B A
| | L27 (X2) @
— 7 ®
@ ®
Steering rioht sclenoid @
TWW01815

WA?P00-3
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TROUBLESHOOTING OF

AJSS (ADVANCED JOYSTICK STEERING SYSTEM)

CONTROL SYSTEM
(A MODE)

AJSS (ADVANCED JOYSTICK STEERING SYSTEM) SPECIFICATION

Judgement table for AJSS (Advanced Joystick Steering System) control system

Operations of controller against abnormality and conditions of machine caused

Electric circuit diagram related to AJSS (Advanced Joystick Steering System) control

A-

A-

by abnormality

1

Error code [56] (Disconnection or short circuit with chassis ground in

caution buzzer relay system) is displayed ...

Error code [57] (Disconnection or short circuit with chassis ground in

steering lever angle sensor system) is displayed .........ooooiiiiiiiiiiiii e

Error code [58] (Deviation of steering lever angle sensor and frame

angle sensor signals) is displayed ..o

Error code [59] (Disconnection or short circuit with chassis ground in

frame angle sensor system) is displayed.......cccceeeiiiiiiieiiiniiieen e

Error code [60] (Disconnection or short circuit with chassis ground in

steering lever lock pressure switch system) is displayed ........ccccccomiieeeeiennnnnn.

Error code [62] (Disconnection or short circuit with chassis ground in

steering neutral interlock relay system) is displayed ......ccccooeeiiiiiieeiininnnnnnn.

Error code [63] (Disconnection, short circuit with chassis ground, or

short circuit with power source in steering main pressure control EPC

solenoid system) is diSPlayed ...

Steering speeds in both directions are different ......ccccocccveiiriiin e

Abnormality in console switch (adjustment of steering lever angle sensor

and frame angle sensor is iIMPOSSIDIE) ..oceeiiiiiiiiiee e

Abnormality in power source and VOITage .......ccoeuiiiiiiiiiiiiieieieeeee e

WA900-3
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TROUBLESHOOTING

A-4

A-4 Error code [59] (Disconnection or short circuit with chassis ground

in frame angle sensor system) 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 error code is no longer displayed on the monitor display, the

problem has been removed.

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* When the joystick steering lever is not being used, leave it at the neutral position.
* Always connect any disconnected connectors before going on to the next step.
Cause Remedy
Improper installation of Replace or
YES frame angle sensor adjust neutral
2 (Deviation of neutral position
position)
YEs| Does voltage Disconnection, defective
— between C3A (13) 3 VES contact, short circuit with R .
and (16) change? chassis ground, or short circuit | "EPalr Of
1 Does resistance with power source in wiring replace
» Change frame between L27 | | harness between C3A (female)
Is voltage angle NO| (male) (1) and (3) (13) - L27 (female) (1)
between C3A(7) H +05-45 v change? Defective frame angle Replace
and (16) normal? - Start engine. - Change frame NO sensor P
angle
: #L?r; z"c;r\t/in switch "0.2-5kQ
g - Start engine. Defective T/M and J/S
ON. - Replace
NO « Disconnect L27. controller
A-4 Related electrical circuit diagram
Transmission and
joystick steering
controller L7
' Frame angle
C3A(AMP040-20) (DT-T-3) potentiometer

Sensor

Frame angle potentio)(3)

SIG GND

+bV

@

®

@

WA900-3

(®

BwWW11219
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DISASSEMBLY AND ASSEMBLY STANDARD TIGHTENING TORQUE TABLE

STANDARD TIGHTENING TORQUE TABLE

1. Table of tightening torques for bolts and nuts
* Unless there are special instructions, tighten metric nuts and bolts to the torque below. (When using
torque wrench)

* The following table corresponds to the bolts in Fig. A.

Thread diameter of bolt Width across flats Tightening torque
mm mm Nm kgm
6 10 11.8-14.7 12-15
8 13 27 - 34 28-35
10 17 59-74 6.0-75
12 19 98 — 123 10.0-125
14 22 153 - 190 155-19.5
16 24 235 -285 23.5-29.5
18 27 320 - 400 33.0-41.0
20 30 455 - 565 46.5-58.0
22 32 610 — 765 62.5-78.0
24 36 785 -980 80.0 - 100.0
27 41 1,150 — 1,440 118 — 147
30 46 1,520 - 1,910 155 -195
33 50 1,960 — 2,450 200 - 250
36 55 2,450 — 3,040 250 - 310
39 60 2,890 — 3,630 295 - 370

* The following table corresponds to the bolts in Fig. B.

Thread diameter of bolt Width across flats Tightening torque
mm mm Nm kgm
6 10 59-98 06-1.0
8 13 13.7-23.5 14-24
10 14 34.3-46.1 35-47
12 27 745 -90.2 76-92
* Fig. A * Fig. B

‘oke [ N ele) (ele)
NOYVRNOVROOBNOY. =

/N
(©
-/

8J802112

WA900-3 30-5
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DISASSEMBLY AND ASSEMBLY

COATING MATERIALS LIST

gztre; Komatsu code | Part number Q'ty Container Main features and applications
SUNSTAR » “S" is used for high-temperature season
PENGUINE Polvethvlene and “W” for low-temperature season as
SEAL 580 417-926-3910 | 320 ml jdtlio adhesive for glass.
SUPER “S” or (Using limit: 4 months after date of
2 “W” manufacture)
[2]
o . » Used as adhesive for glass.
5 | SikaJapan, | o4y 5439850 | 310 mi | POlvethylene | 1 (sing limit: 6 months after date of
< | Sikaflex 256HV container %)
% manufacture)
SUNSTAR Ecocart < | * Used as adhesive for glass.
PENGUINE 22M-54-27210 320 ml (Special 3 (Using limit: 6 months after date of
SUPER 560 container) :§ manufacture)
SUNSTAR Polvethvlene Q| » Used to seal joints of glass parts.
_ | PENGUINE | 417-926-3920 | 320 ml S Sy e1€ 1 @ | (Using limit: 4 months after date of
.2 | SEAL No. 2505 < manufacture)
[0
© SEKISUI Polvethvlene < |« Used to seal front window.
€ SILICONE 20Y-54-55130 333 ml cgnta?:wer (Using limit: 6 months after date of
2 SEALANT manufacture)
= - Used to seal joint of gl
S | o osisa it s ot of g
© SILICONES 22M-54-27220 333 ml Cartridge ing limit: h. ¢
TOSSEAL 381 (Using limit: 12 months after date o
manufacture)
WA900-3 30-7-10



DISASSEMBLY AND ASSEMBLY SKETCHES OF SPECIAL TOOLS

J3 PLATE
20
Nl C
| 4
}
1
w ~N
- d e
o s ®
b vy
T CWW03082
HEAT TREATMENT MATERIAL
---- 55400P
— PART NAME QTY
PLATE ----
N/ 7937-833-1110 /\
K4 PLATE
-
- ]
=
(o)
Wl =
o N
< e AN
s
d
e
|
— DWW05231
c2 < HEAT TREATMENT MATERIAL
———= 5$5400°P
Unless otherwise specified, free from burr 15 PART NAME oty
PLATE ——-=
V 7937-846-1110 /\
WA900-3 30-19
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DISASSEMBLY AND ASSEMBLY

ENGINE FRONT SEAL

REMOVAL OF ENGINE FRONT
SEAL

1. Remove the radiator. For details, see REMOVAL
OF RADIATOR.

2. Remove mounting bolts (1), then remove damper
and crank puliey (2).

3. Take care not to damage crankshaft (3}, remove
seal (4) with a screwdriver, etc.

INSTALLATION OF ENGINE
FRONT SEAL

1. Front oil seal and sleeve
1) When the seal contact face of the crankshaft

2)

3)

is not worn
« Press fit the oil seal to the end of the
gear case cover by 18.1mm with tool
A2,
* Fill the space between lips on the
outside with grease {G2-LI) up to 50
- 80%.
* Tighten the mounting boits evenly.

When the seal contact face of the crankshaft
is worn
+ {f the position of the oil seal can be

changed, press fit a new oil seal to a

place at which its lip does not touch the

worn groove.

* Measure the position of the worn
groove, then press fit the new oil seal
with tool A2 to a place where there
is not a worn groove.

When the position of the oil seal cannot be
changed
» Press fit sleeve (5) to the crankshaft.

* Remove rust and mud from sleeve
fitting portion of the crankshaft.

* Thinly apply sealant (LG-7) over the
inside of sleeve (5), then install the
sleeve to the end of crankshaft (3) in
parallel by hitting it lightly with a
wooden or plastic hammer.

WAP00-3
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DISASSEMBLY AND ASSEMBLY

RADIATOR

7. Sling radiator guard (8) temporarily, remove
mounting bolts, then lift off.

Radiator guard: Approx. 225 kg

8. Disconnect water drain hose (9) from radiator.
9. Loosen clamp of lower hose (10).

10. Disconnect hose (11).

11. Loosen hose clamps of tubes (12) and (13}.
* Disconnect hose (14) from the radiator.

12. Disconnect hydraulic cooler hoses (15), {16).

WAS00-3

CWw02913

CWWo2914
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DISASSEMBLY AND ASSEMBLY DAMPER

2. Damper
1) Remove mounting bolts {9), and using forc- g

ing screws, remove flange (10).
* Tighten the 3 forcing screws evenly.

DEW03994

* Do not remove spacer (11} unless neces- "

sary. \ E I }

DEW03998

2) Remove rubber (12).

3} Remove inner body {14) and flange (15) from
outer body (13).
* Screw in the mounting bolts, tap with a
hammer and remove.

-~ DEW03996

WA900-3 30-55
®



DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER AND TRANSMISSION

INSTALLATION OF TORQUE
CONVERTER AND
TRANSMISSION ASSEMBLY

« Carry out installation in the reverse order to
removal.

* Adjust the length of the accelerator cable.
For details, see TESTING AND ADJUSTING,
Adjusting length of accelerator cable.

* When connecting each hose, do not twist it.

* Be careful not to let dirt, dust, water, etc. in
each hose.

* Charge the air conditioner circuit with air
conditioner gas (R134a) by using refrigerant
charger X1.

&1 Mounting nut:

245 - 309 Nm {25.0 - 31.5 kgm}

* Check that the sliding range of the drive shaft is
normal before installing the drive shaft. For
details, see TESTING AND ADJUSTING, Testing
of upper drive shaft sliding part.

&1 Upper drive shaft:
157 - 196 Nm {16.0 — 20.0 kgm}

&1 Center drive shaft:
342 - 427 Nm {35.0 - 43.5 kgm}

% 6
&1 Rear drive shaft:
342 - 427 Nm {35.0 - 43.5 kgm}

&1 Trunnion mounting bolt:
490.4 - 608.0 Nm {50.0 - 62.0 kgm}
* Check the parallelism and adjust the shims.
Parallelism: 0.15 mm max.

WA900-3 30-67
(21)



DISASSEMBLY AND ASSEMBLY TRANSMISSION

DISASSEMBLY OF TRANSMISSION

1. Torque converter assembly
Using eyebolts, remove torque converter assem-
bly (1) from transmission assembly (2).

Torque converter assembly: 650 kg

DEWO4 111

2. Control valve assembly
1) Remove 11 mounting bolts.
* The length of the bolts is different, so
check before removing.

* Remove only the bolts marked in the
diagram.

M
Mounting position of
lifting bolts DJW06320

2) Using eyebolts (1) (Dia. = 10 mm, Pitch = 1.5
mm), lift off control valve assembly (3).

Control valve assembly: 110 kg

3. Sleeve
Remove sleeve (4).

WA900-3 30-79
(7)



DISASSEMBLY AND ASSEMBLY

TRANSMISSION

32. Cover assembly
1) Turn over transfer assembly.

Transfer assembly: 1,100 kg

2) Remove mounting bolts (5), then using forc-
ing screws (2 (Dia. = 12 mm, Pitch = 1.75
mm), remove cover assembly (6).

3) Remove snap ring (8) from cover (7), then
remove bushing (9).

33. Collar assembly
1) Remove snap ring (10).
2) Using puller (3), remove collar assembly (11).
* When using the puller, remove the out-
side seal ring (1 piece).

WA900-3
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DEWO04180

DEW04182

1 DEWO04183

30-%1

(7)



DISASSEMBLY AND ASSEMBLY

TRANSMISSION

2) Cool only the outer race of bearing (105).
Then, using eyebolts [1] (Dia. = 12 mm, Pitch
= 1.75 mm), sling and install ring gear and
carrier assembly (87) to bearing (105) by
expansion fit.

12. Plate
Align with dowel pin, and install plate (83).

13. Shaft assembly
1) Install snap ring (85).
2) Heat bearing (86) and install it to the shaft
by shrink fit.
*x Do not heat bearing (86) higher than
120°C.

3) Tap shaft assembly (84), and press fit bear-
ing.

WA900-3
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION VALVE

DISASSEMBLY AND ASSEMBLY OF TRANSMISSION VALVE

DISASSEMBLY, ASSEMBLY OF UPPER VALVE

DISASSEMBLY OF UPPER VALVE

1.

Remove cover {1), then remove valve (2),

spring (3), valves (4) and (5), shim (6), and

springs {7) and (8).

* Check the number and thickness of the
shims, and keep in a safe place.

Remove plug (9), then remove spring (10),
valves (11) and (12), spring {13), and valve
(14).

Remove plug, pull out pin (15}, then remove
stopper (16).

Remove cover (17), then remove valve (18),

spring (19), valves (20) and (21), and shims

{22) and (23).

* Check the number and thickness of the
shims, and keep in a safe place.

WAZ00-3

10.

DEW04342

Remove cover (24), then remove piston {25),

shim (26), and springs (27) and (28).

* Check the number and thickness of the
shims, and keep in a safe place.

Using bolts {Dia. = 10 mm, Pitch = 1.6 mm),
remove stopper {29), then remove valve (30).

Remove cover (31), then remove boss (32).
Remove plug (33), then remove spring (34),
valves (35) and (36), spring (37), and valve
{38).

Remove cover (39), then remove valve (40)
and spring (41).

Remove plug, pull out pin {42), then remove
stopper (43).

30-111
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DISASSEMBLY AND ASSEMBLY TRANSFER

ASSEMBLY OF TRANSFER

1. No. 4 gear, shaft assembly
1) Install spacer (58) to shaft (56).
2) Raise gear (57) and install to shaft (56). 96

18 |

DEW04301

/ ' DEW04299

3) Using holder (45) and mounting bolts (44),
raise No. 4 gear, shaft assembly (55) and
install.

* Support the block under the shaft.

2. Rear side cage
1) Set in press, then using push tool D7 (out-
side diameter: 249.5 mm), press fit bearing
(54) in cage (51), and install snap ring (53).

C4w36183

2) Horizontally set oil seal (52-1) to cage (51), X
and press fit it with push tool D11 gradually Outside D11
and horizontally while preventing it from /52—1 / 51

leaning.
0 o Oil seal fitting surface:

Gasket sealant (LG-5) © G -
* Apply the gasket sealant thinly over the ~ Jl/
inside surface of the cage (51) and wipe L W
(10 L]

off the projected part.

* If the oil seal leans while it is being press
fitted, it may be deformed. Press fit it )
straight while checking not to lean. Inside CPW36172

* Dimension “a” is 16.7 to 16.8 mm.

WA900-3 30-123
(18)



DISASSEMBLY AND ASSEMBLY

PTO

DISASSEMBLY OF PTO

Preparatory work
« Remove PTO. For details, see DISASSEMBLY
OF TORQUE CONVERTER.

* The procedure for disassembly and assembly of
the gear and shaft assembiies is the same, but
for gear and shaft assemblies |, I}, Ill and IV, the
shaft and bearing are different.

1. Retainer
1) Using forcing screws (i) (Dia. = 10 mm, Pitch
= 1.25 mm), remove retainer (1).
2) Remove oil seal (2).

2. Snap ring
Remove snap ring (3).

3. Bearing
1) Turn over PTO case assembly (4).
2) Remove bearing (5).

WAP00-3

DEW04083 DEW04084

i
DEW04085

DEW04086

30-133
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DISASSEMBLY AND ASSEMBLY

DRIVE SHAFT

DISASSEMBLY OF DRIVE SHAFT

1. Splined yoke

Loosen retainer (1) and remove splined yoke
(2).

2. Bearing

Remove mounting bolts (3), then remove bear-
ing assembly (4).

* Make match marks on the yoke and bearing.

3. Bearing cap

1) Remove bearing cap (5) from bearing as-
sembly.

* Remove strap (6) of cap.

2) Remove bearing (7), seal (8) and Delrin
washer {9) from bearing cap.

DEW04364

i
1
3
g
4
DEWO04365
5 5
®
)
“
DEW04366
8

DEW04367

1

!.@
ON

DEW04368

WA900-3
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DISASSEMBLY AND ASSEMBLY

REAR AXLE

8. Front support
1) Remove front support (32) from rear axle.
* Be careful not to damage the O-ring (or
seal).

Front support : 286 kg

2) Remove retainer {33), O-ring (or seal} (34),
and bushing (35) from front support (32).
* For machines where the bushing and
support are stuck together, remove bush-
ing (35) in the procedure for Step 10.

9. Rear support
Remove O-ring {or seal) {36) and bushing (37)
from rear support.
* For machines where the bushing and sup-
port are stuck together, remove bushing (37)
in the procedure for Step 10.

10. Procedure for removing bushing
1) Insert tip of a knife between bushing and
support, separate bushing and support
around whole circumference, then remove
bushing.

* If the adhesive is hard, and it is difficult
to separate the bushing and support,
heat the bushing to 100°C with boiling
water or with a small torch, then try again
to separate the bushing and support.

2) Coat adhesion portion {where it is held to
the support) with adhesive removing liquid,
wait for 2 — 3 minutes, then remove adhe-
sive.

0\ Portion with hardened adhesive :
Adhesive removing liquid
{(part No. 427-46-11890)

WA900-3

CWw02882

CwWwo2984
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DISASSEMBLY AND ASSEMBLY DIFFERENTIAL

3) Install pinion shaft to cage (6).
4) Install bearing (7).

DEW04456

mounting bolt to 323.6 + 19.6 Nm {33 + 2.0 Holder — )

kgm} temporarily, then measure clearance

between holder and pinion.

* Add 0.11 mm to the measured value for
the clearance to decide the shim thick-

ness. __\{
NI

5) Install coupling (4), and tighten holder with 0
o J /

() S—

~

Deoth gauge

Clearance
DEW04720

6) Insert shim and rotate cage while tightening
holder mounting bolts to specified tighten-
ing torque.

0 o Mounting bolt: Adhesive (LT-2)

Mounting bolt:
2,750 = 290 Nm {280 = 30 kgm}

DEW04457

* Rotate the cage 20 - 30 times, then using

push-pull scale (1), check the starting torque.

* Starting torque: 22.6 + 6.9 Nm {2.3 £ 0.7
kgm}

DEW04458

WA900-3 30-169
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DISASSEMBLY AND ASSEMBLY

ORBIT-ROLL

8. Remove mounting bolt (8), then remove orbit-
roll (9) and bracket together.

9. Loosen lock bolt (10), then remove joint (11).

10. Remove bolt (12), then remove bracket (13) from
orbit-roll (9).

INSTALLATION OF ORBIT-ROLL

« Carry out installation in the reverse order to
removal.

&1 Joint lock bolt:

55.9 £ 7.8 Nm {5.7 = 0.8 kgm}

&1 Bracket mounting bolt:
51.9 = 7.8 Nm {5.3 = 0.8 kgm}

+ Bleeding air
Bleed air from the steering circuit. For details,
see TESTING AND ADJUSTING, “Bleeding air
from steering circuit”.

WA900-3

CWW02983

30-179
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

10. Remove bolts (17) and (18), then remove plate 18 1
(19). 23

11. Disconnect the remote tube, then remove grease
nipple (20). 25 14

12. Remove bolt (21), then remove plate (22).

13. Remove taper bushings (23) and (24), then pull
out pin (25).

14. Sling and remove steering cylinder (14). 20 22 CHWO02827
* When slinging, be careful not to interfere
with the remote grease tube, etc.
* Check the number of the shims.

é Steering cylinder : 210 kg

INSTALLATION OF STEERING
CYLINDER

e Carry out installation in the reverse order to
removal.

1) Do not put grease or other lubricants on the
contact faces of the pin and taper bushing.

2) When installing the taper bushing, set its slit

in the lateral direction of the machine body.

A When aligning the position of the pin hole, use z } 2

/

cwwo2828

a bar. Never insert your fingers in the pin hole.
* Adjust the clearance of the cylinder mounting b

portions to the following values. Jﬁ

+ Bottom side: a, b = T mm max.

* Head side: a, b = 3 mm max.

Bottom DWW05238

Head DWW05244

WA900-3 30-191
(12)



DISASSEMBLY AND ASSEMBLY

SLACK ADJUSTER

ASSEMBLY OF SLACK ADJUSTER

1. Poppet
1) Fit O-ring {12) to poppet (11).
2) Install poppet (11), spring {10}, plug {9) and
cover (8), then assemble into the cylinder
(4).

2. Piston
1) Fit O-ring (13) to piston {7).
2) Insert piston (7) into cylinder (4).
* Confirm that the piston moves smoothly.

3. Cylinder
1) Install O-ring (6) and spring (5) to cylinder.
* Spring installation load: 43.1N {4.4 kg}

2} Install cylinders (4) and bracket (3) to body
(1).

4. Bleeder
Install bleeder (2).

WAS00-3

/T

CDW00916 CEW00917
13 ]
CEW00818 CEW00019

§ CEW00820
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DISASSEMBLY AND ASSEMBLY PARKING BRAKE CALIPERS

ASSEMBLY OF PARKING BRAKE CALIPERS

1. Assemble piston seal {(12) in calipers (10), and
insert piston (11).
0\ Piston, piston seal: Grease (G2-Ll)

1 12 10

DEW04564

2. Screw piston shaft (8) into piston, and install
thrust bearing (9).
* Be careful to install the thrust bearing facing
in the correct direction.
0 o Thrust bearing: Grease (G2-L1)

DEWO04563

3. Fit gasket (7) and install cap {(6).

Mounting bolt: b
177 + 20 Nm {18 = 2 kgm}

DEW04562

4. |Install seal (5) and washers (3) and (4).
* Fit the seal securely in the groove.
+s0 5 Seal: Grease (G2-Ll)

DEW04561

WA900-3 30-209
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DISASSEMBLY AND ASSEMBLY HYDRAULIC TANK AND FILTER CASE

6. Disconnect tubes (7) and (8) between the hy-

draulic tank and diverter valve from the hydrau- ®)
lic tank. ;
H%— qL 1
A/

7. Disconnect return tube (9) between the work
equipment valve and hydraulic tank from the
hydraulic tank.

!
8. Disconnect return tube (10) between the oil
cooler and hydraulic tank from the hydraulic "\8
tank. =

—

DEW04570

9. Temporarily sling hydraulic tank and filter case T
assembly (11).

10. Remove mounting bolts (12) and (13), then re-
move hydraulic tank and filter case assembly

(11).
é Hydraulic tank and filter case assembly:
900kg

INSTALLATION OF HYDRAULIC
TANK AND FILTER CASE

« Carry out installation in the reverse order to
removal.

&1 Mounting bolt:

820 - 1,030 Nm {84 - 105 kgm}

CWWo03011

« Refilling with oil
1) Add hydraulic oil to the specified level.

W Hydraulic oil: 725 £

2) Before starting the engine, bleed air from
the steering pump, switch pump and loader
pump. (For details, see TESTING AND AD-
JUSTING, Bleeding air from piston pump.)

3) Run the engine to circulate the oil through
the system. Then, check the oil level again.

+ Bleeding air
Bleed air from each portion. For details, see
TESTING AND ADJUSTING, “Bleeding air from
work equipment circuit” and “Bleeding air from
steering circuit”.

WA900-3 30-219
(20)
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DISASSEMBLY AND ASSEMBLY

CAB

INSTALLATION OF CAB

« Carry out installation in the reverse order to
removal.

+  When installing the cab assembly, do not
forget to install the seal.
* Coat the seal uniformly with adhesive.
0\ Seal: Adhesive {Cemedyne 366E)

WA900-3

Seal

te ¢ - DWW05324

30-231



DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

Press fit the bearing and spacer to the front
frame with tool K3.

Be careful that the bearing is not at an an- E‘—V ) - ] F ?
gle. |

Fill inside of the bearing with grease suffi- o !
ciently. . g _:S

When installing the bearing, be sure to re- wal
. P
member to install the spacer.
The clearance of the bearing is adjusted, so R
do not change the combination of bearing \d
and the spacer. When replacing, replace as

[4

~
N E D
(=

* ok A o AL

ST

a set.
* Press fit so that the lip of the dust seal is 41:@11]

facing outside. @
0 o Dust seal lip face: Lubricant (G2-LI)

K3

CWW03044

* Tighten the 10 mounting bolts of the retainer,
and measure clearance b between the re-
tainer and hinge at 4 places. Then, select
shims so that clearance b will be 0.08 -

0.18mm less than the measured value. _’7 = —L
* The thickness of the shims must not exceed

the clearance measured at the four places.
* After selecting shims, tighten the retainer to g

the specified torque.
&1 Mounting bolt (For adjusting shims):
245 = 25 Nm {25.0 = 2.5 kgm} Y
&1 Mounting bolt: DEW04645
927 = 103 Nm {94.5 = 10.5 kgm}

* Press fit so that the lip of the dust seal is

facing outside.

0 = Dust seal lip face: Lubricant (G2-LI)
* Install the spacer with the more chamfered

side on the bearing side.

0 o Inside of spacer: Lubricant (G2-LI)

WA900-3 30-243
(15)



DISASSEMBLY AND ASSEMBLY LIFT CYLINDER

REMOVAL OF LIFT CYLINDER

AStop the machine on level ground and install
the safety bar to the frame, then put blocks un-
der the wheels to prevent the machine from
moving.

1. Remove the bucket. For details, see REMOVAL
OF BUCKET.

2. Remove fender (1).

Fender : 200 kg

CWW02836

3. Raise the lift arm until the pin on the cylinder
head side can be pulled out, then sent stand (1.
A After stopping the engine, lower the lift arm

slowly to eliminate the load on the lift cylin-
der.

Loosen the cap of the hydraulic tank siowly
to release the pressure from the hydraulic

tank.
Cwwo2837
4. Temporarily sling lift cylinder (3). D ~ ‘ =1
* Be careful not to damage the tubes. — \ZU: g%

|

CwWw02838

5. Remove lock bolt (4), then pull out pin (5).

—_— CWW02839

WA900-3 30-253
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DISASSEMBLY AND ASSEMBLY

MAIN MONITOR

REMOVAL OF MAIN MONITOR

AStop the machine on level ground and install
the safety bar to the frame. Lower the work
equipment to the ground and stop the engine
and apply the parking brake, then put blocks
under the wheels to prevent the machine from
moving.

A Disconnect the cable from the negative (-} ter-
minal of the battery.

1. Removal of surrounding steeling column
1) Remove dashboards (1) and (2).
2) Remove steering post covers (3) and (4).

3) Remove steering post cover (5).
4) Remove steering post cover (6) and mount-
ing bolt cap (7), then remove the bolt.

5) Remove steering post cover (8) and mount-

ing bolt cap, then remove mounting bolt (9).

* Turn down the steering post cover for-
ward.

2. Remove bracket (10) on the back side of the
main monitor.

WA900-3

y .
~> DEW01304

DLWOt841

DEW01306

DEW01307
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DISASSEMBLY AND ASSEMBLY

AJSS LEVER

Check of operation

1. Connect the negative (-) terminal of the battery.
(If the machine is equipped with the battery dis-
connect switch, turn it to ON position.)
2. Start the engine, operate AJSS lever and each
switch as follows, and check their operations.
Steering operation
* Operate AJSS lever to the right and left, and
check that the machine turns in the operat-
ing direction of AJSS lever.

Directional operation

» Set directional selector switch (20) to each
position (N, F, R), and check that the travel
direction changes according to the opera-
tion of directional selector switch.

Upshift and downshift operations

* Operate upshift switch (23) and downshift
switch (24), and check that gear is shifted
according to the switch operation.

Horn switch operation

* Operate horn switch (21), and check that the
horn sounds according to the horn switch
operation.

WAS00-3

CPW33713

30-277
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MAINTENANCE STANDARD TRANSMISSION

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1| R clutch . (12 pi ) Free Installation | Installation Free Installation
clutch springs pieces length length load length load
114.7 N 97.1 N
91 8 (117 kg} 855 {9.9 kg}
2 | F clutch springs (12 pieces) 108.5 92 {ﬁgz'gkg} 102 {H%ng}
i . 123.6 N 1049 N
3 | 2nd clutch springs (12 pieces) 91 77 {12.6 kg} 85.5 {10.7 kg}
i i 194.2 N 164.8 N
4 | 1st clutch springs (12 pieces) 91 69 {19.8 kg} 85.5 {16.8 kg}
Standard si Tol Repair limit
Thickness of assembled 6 discs and andard size olerance epairfimt
5[5 plates for R clutch
61.4 - 59.5
Thickness of assembled 6 discs and
6|5 plates for F clutch 61.4 - 59.0
Thickness of assembled 4 discs and
713 plates for 2nd clutch 39.0 - 37.4
Thickness of assembled 5 discs and
8|4 plate for 1st clutch 50.8 - 48.8
Thickness of assembled 6 discs and
9 s plates for 3rd clutch 61.4 - 59.0
10 | Thickness of 1 disc 5.4 +0.1 5.0
11 | Thickness of 1 plate 5.8 +0.1 5.3 Replace
) Width 3.0 _8'8; 2.6
Wear of seal ring for Y
12 input shaft
Thickness 3.5 +0.100 3.35
) Width 3.0 _8'8; 2.8
Wear of seal ring for Y
13 output shaft
Thickness 4.3 +0.120 4.15
. Width 4.0 _8'8; 3.5
Wear of seal ring for Y
14 2nd carrier
Thickness 5.0 +0.15 4.85
. Width 4.0 _8'31 3.5
Wear of seal ring for F Y
15 carrier
Thickness 5.0 +0.15 4.85
) Width 3.0 _8'8; 2.6
Wear of seal ring for R Y
16 carrier
Thickness 4.0 +0.12 3.85
) Width 3.0 _8'8; 2.6
Wear of seal ring for Y
17°1 idler shaft
Thickness 4.0 +0.12 3.85

WA900-3 40-11



MAINTENANCE STANDARD DIFFERENTIAL
DIFFERENTIAL (1/2)
5492+ 58.8Nm 927+ 103Nm
{56+ 6kom) ] (945¢105kem) g 5 Ter 17954204
(28.513.0komT
a I
213 Oy e ] 927+ 103N
‘ @ (34.52 10 5kon)
| |
L
I ey R
| [/
Ist step :3.9% 1.0Nm {04£0.1ken)
%Zggiggﬁm Oy Tken ] 927+ 103Nm st step :3.9% 1.ONm {04+

{94.5£10.5kem]

(When measuring clearance (no shim))
2nd step :279.5+29.4Nm{28.5+3.0ken}
(shim installed)

C4wW36127
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 | Thickness of side gear washer
9.0 - 8.5
Replace
2 | Thickness of pinion gear washer 10.75 _ 10.25
sleeve
. 0
3 | Wear of oil seal surface 150 ~0.100 -
WA900-3 40-21
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MAINTENANCE STANDARD STEERING DEMAND VALVE

R WA N\
c-c SYW03601
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Steering spool return spring |Free Instaliation Instaitation Free L.oa.d
ength length i load length limit
ne | wmo | 48N L | seew
2 | Load check valve spring 20.9 13.2 {085 kl\é;} - (077'(: l:g)
3 | Demand spool return spring 30.8 83.0 {4411_2 :(\jg) - {3%2_2 lt‘g) Replace
4 | Surge cut relief valve spring 24.0 22.19 (11?3?é4k2) - (111.5é1kg}
5 | Main relief valve spring 24.0 22.19 (112_264'(3'} - (11:.5{31;;}
6 | Overload relief valve spring 335 35.7 (6?)9.(2) ::lg) - {4%7.; :lg}
7 | Check valve return spring 20.9 13.2 {gg I:\‘g} - {0?-}(1) ':g)

WA900-3 : 40-33



MAINTENANCE STANDARD

BRAKE

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
. Free Installation | Instaliation Free Installation
1 | Return spring length length load length load
999.3 N 887.5 N
114.0 98.8 {101.9 kg} 123 {90.5 kg}
Standard size Repair limit
2 | Thickness of plate
2.4 2.15
3 | Thickness of disc 5.1 4.6
4 | Total thickness of plate and disc 107.4 100.4
Standard size Tolerance Repair limit Replace
5 | Wear of contact surface of oil seal 0
580 -0.175 -
Wear of surface in contact with +0.110
6 piston seal 585 0 -
Wear of surface in contact with +0.110
7 piston seal 630 0
Standard Repair limit
g | Deformation of friction surface of
plate and disc
Max. 0.45 0.70
g | Backiash between outer gear and 0.21 - 0.64
plate
10 | Backlash between inner gear and 0.21 - 0.84

disc

WAP00-3
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MAINTENANCE STANDARD CONTROL PUMP

CONTROL PUMP (BAR025)

2
e
3 !
_ 1 ]
]
SEW01624
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Top clearance of gear
0.090 - 0.130 0.145
Replace
2 | Side clearance of gear 0.055 - 0.075 0.105
Clearance between gear shaft and
3 bushing 0.045 - 0.076 0.13
. Standard Repair limit
Discharge Pump model Revolution | pregsyre discharge discharge
Oil: E010-CD (rpm) (¢/min) (¢/min) _
- ' _ . 2.9 MPa
Temperature: 45 to 55°C BAR25 3,200 {30 kg/em?} 72 68
Tightening torque for housing case 110.3 = 12.3 Nm {11.25 £1.25 kgm} Tiaht
~ | mounting bolt 5 * 129 Nm em = gm Ighten
WAS00-3 40-48-7
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MAINTENANCE STANDARD

BRAKE COOLING PUMP

BRAKE COOLING PUMP

SBL(1)24
SBR(1)24
N T D a 2
N ( i) %
N Tm\‘—[ -l
‘ A 7 [} 2
Il 2
\ ! —_—
o\ = I~/
\ /~— g 110.3£12.3Nm
¢ {1126+ 1.25kenm]
r S
{ J
4 a D \—Z_ v
L | [ =
9JY00460
Unit: mm
No. Check item Criteria Remedy
Standard clearance Clearance limit
1 | Side clearance
0.10 - 0.15 0.19
Clearance between inside diameter
2 | of plain bearing and outside of 0.060 - 0.119 0.20 Replace
diameter of gear shaft
Standard size Tolerance Repair limit
3 | Depth for knocking in pin
10 -0.5 -
4 | Rotating torque of spline shaft 2.0 - 4.9 Nm {0.2 - 0.5 kgm}
Rotatigg Delivery g I_Standard Delivelr_y )
Discharge amount spee pressure ) elivery e_lmount amount_ imit -
_ | oir: EO10-CD (rpm) {MPa (kg/cm?)} (¢/min) (¢/min)
Oil temperature: 45 — 55°C 3,000 20.6 678 62.6
{210}
WA900-3 40-57
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ELECTRIC CIRCUIT DIAGRAM [5/22]

STEERING WHEEL SPECIFICATION, STEERING WHEEL AND JOYSTICK STEERING SPECIFICATION (5/5) [FOR MECHANICAL GOVERNOR ENGINE] —
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ELECTRIC CIRCUIT DIAGRAM [11/22]
STEERING WHEEL SPECIFICATION, STEERING WHEEL AND JOYSTICK STEERING SPECIFICATION (6/6) [FOR ELECTRONIC GOVERNOR ENGINE]
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