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FOREWORD GENERAL

FOREWORD
GENERAL

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

This shop manual mainly contains the necessary technical information for operations performed in a service workshop.
For ease of understanding, the manual is divided into the following sectio ns. These sections are further divided into each
main group of components.

GENERAL

This section lists the general machine dimensions, performance specifications, component weights, and fuel,
coolant and lubricant specification charts.

STRUCTURE AND FUNCTION

This section explains the structure and function of each component. It serves not only to give an understanding
of the structure, but also serves as reference material for troubleshooting.

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

DISASSEMBLY AND ASSEMBLY

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

MAINTENANCE STANDARD

This section gives the judgement standards when inspecting disassembled parts.

NOTICE

The specifications contained in this shop manual are subject to change at any time and without any advance
notice. Contact your distributor for the latest information.
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FOREWORD CONVERSION TABLES

kgm to ft. Ib
1kgm =7.233ft. Ib

kgm 0 1 2 3 4 5 6 7 8 9

0 0 7.2 145 21.7 28.9 36.2 43.4 50.6 57.9 65.1
10 72.3 79.6 86.8 94.0 101.3 108.5 115.7 123.0 130.2 137.4
20 144.7 151.9 159.1 166.4 173.6 180.8 188.1 195.3 202.5 209.8
30 217.0 224.2 2315 238.7 245.9 253.2 260.4 267.6 274.9 282.1
40 289.3 296.6 303.8 311.0 318.3 3255 332.7 340.0 347.2 354.4
50 361.7 368.9 376.1 383.4 390.6 397.8 405.1 412.3 419.5 426.8
60 434.0 441.2 448.5 455.7 462.9 470.2 477.4 484.6 491.8 499.1
70 506.3 513.5 520.8 528.0 535.2 542.5 549.7 556.9 564.2 571.4
80 578.6 585.9 593.1 600.3 607.6 614.8 622.0 629.3 636.5 643.7
90 651.0 658.2 665.4 672.7 679.9 687.1 694.4 701.6 708.8 716.1

100 723.3 730.5 737.8 745.0 752.2 759.5 766.7 773.9 781.2 788.4
110 795.6 802.9 810.1 817.3 824.6 831.8 839.0 846.3 853.5 860.7
120 868.0 875.2 882.4 889.7 896.9 904.1 9114 918.6 925.8 933.1
130 940.3 947.5 954.8 962.0 969.2 976.5 983.7 990.9 998.2 | 1005.4
140 1012.6 |1019.9 | 1027.1 | 1034.3 | 10415 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7

150 10849 |[1092.2 |1099.4 | 1106.6 (11139 |[1121.1 | 1128.3 | 1135.6 | 1142.8 | 1150.0
160 1157.3 | 11645 | 1171.7 |1179.0 | 1186.2 | 1193.4 | 1200.7 | 12079 | 1215.1 |1222.4
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 13019 | 1309.2 | 1316.4 | 1323.6 | 13309 | 1338.1 | 13453 | 1352.6 | 1359.8 | 1367.0
190 1374.3 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 1410.4 | 1417.7 | 14249 | 1432.1 | 14394
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GENERAL FUEL, COOLANT AND LUBRICANTS

PROPER SELECTION OF FUEL, COOLANT AND LUBRICANTS

WA380-3MC

It is not our policy to approve fue |, coolant and lubricants or to guarantee performance in service. The responsibility for
the quality of the fuel, coolant and lubricant must remain with the supplier. When in doubt, consult your Komats u
distributor. The specified fuel, coolant and lubricants recommended for this machine are as shown in the following table.

FLUID AMBIENT TEMPERATURE CAPACITY
RESERVOIR 22 -4 14 32 50 68 86  104EF " .
TYPE
30 20 -10 0 10 20 30  40EC Specified Reil
SAE 5W-30
Engine with . . ' ' ; ' 22R 19R
filter(s) Engine ol | SAE 10W-30 5.9 gal (US) | 4.2 gal (US)
| SAE 15W-40
1 1
] ]
Torque converter,
transmission, SAE 10W 42 R 40R
transfer case & oil 11.1 gal (US) | 10.6 gal (US)
cooler Engine oil | SIAE SOVIV | |
] ] ] ] ]
Service brakes SAE 10W - -
] ] ] ] ] ] ] ] ]
Drive axles Front & . « . I " 32R 32R
rear (each) Axe oil See page 9 “ Drive Axle Oil Specifications 8.5 gal (US) 8.5 gal (US)
] ] ] ] ] ] ] ] ]
SAE 10W
1 1 1 1 1
. . . 190R 138R
Hydraulic system Engine olil . .SAE 1I5W-40 . . 50.2 gal (US) | 36.4 gal (US)
SAE 10W-30
] ] ] ]
] ] ] ]
ASTM D975 No. 2
Fuel tank Diesel fuel 287R -
ASTM D975 75.8 gal (US)
No. 1
[ [
All lubrication Komatsu Super Grease or NLGI No.2 Multi-purpose lithium . .
fittings Grease grease with 3% molybdenum disulfide Fill as instructed
. . . 53R
Cooling system Coolant See COOLANT SPECIFICATIONS in section 01 14 gal (US) -
API: American Petroleum Institute

ASTM: American Society of Testing and Materials

NLGI: National Lubricating Grease Institute

SAE: Society of Automotive Engineers

Specified Capacity: Total amount of oil including oil for components and piping.

Refill Capacity: Amount of oil needed to refill system during normal maintenance.

Other equipment may be necessary when operating the machine at temperatures below -20EC (-4EF), therefore consult
your Komatsu distributor for your specific needs.
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STRUCTURE AND FUNCTION TORQUE CONVERTER

Path of motive force 2 5 6
I The torque converter is installed between the engine and th e | |
transmission. 4 -
The motive force from the engine enters drive case (4) from
flywheel. N {

Drive case (4), pump (5) , and PTO gear (drive) (6) are each
secured by bolts and are rotated directly by the rotation of th e

engine. The motive force of pump (5) uses oil as a medium to |

rotate turbine (2) and transmit the motive force to transmission ?.;.,; /G

input shaft (11). o ] &

The motive force of drive case (4) is used as the motive force to A — =

drive the gear pump through PTO gear (drive) (6). @] 32,?\
\U[:m = [

SAW00428

Flow of oil

I The oil supplied from the torque converter charging pump
enters inlet port A passes through the oil passage of stator shaft
(8), and flows to pump (5).
The oil is given centrifuga | force by pump (5), enters turbine (2),
and transmits the energy of the oil to the turbine Turbine (2) is
fixed to transmission input shaft (11), so the motive force i s
transmitted to the transmission input shaft.
The oil from turbine (2) is sent to stator (3), and enters the pump
again. However, part of the oil is sent from the stator throug h

outlet port B to the cooler.

SAW00429
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STRUCTURE AND FUNCTION TRANSMISSION

FORWARD 3RD
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34 14 SAWO00441
Operation
I In forward 3rd, forward clutch (8) and 3rd clutch 1 Since 3rd clutch (11) is engaged, the motive force
(11) are engaged. The motive force from the transmitted to 1st and 3rd gear (32) is transmitted
torque converter transmitted to input shaft (9) is from 3rd gear (27) via the 3rd clutch, then to output
transmitted to output shaft (14). shaft (14) via 2nd and 4th shaft (17), idler gear
I The clutch discs of forward clutch (8) and 3rd (31) and output gear (34).

clutch (11) are held by the hydraulic pressure
applied to the clutch piston.

The motive force from the torque converter is
transmitted from input shaft (9) via forward clutch
(8) to forward gear (23), then to 1st and 3rd gear
(32).

WA380-3MC 10-21



STRUCTURE AND FUNCTION

TRANSMISSION CONTROL VALVE

PRIORITY VALVE

Function

I The priority valv e regulates the pump’s discharge pressure and
provides the pilot oil pressure and parking brake release oi |
pressure.

If the pressure in the circuit reache s a level above the measured
oil pressure, the priority valve acts a s a relief valve, releasing the
pressure to protect the hydraulic circuitry.

Operation

1. The oil from the pump enters port a and separates into the oil

flowing to the parking brake valve (1), priority valve (2) and the
pilot circuit.

2. The oil at port a passes through priority valve (2) orifice b and
flows to port C.
When the oil pressure at port C overcomes the force of the
return spring (3), priority valve (2) moves to the left and the
oil flows to port d.

3. Ifthe oil pressure at port C reaches a level above the measured
value, priority valve (2) moves further to the left and is

connected to the drain circuit from port €, protecting the
hydraulic circuitry.

WAS80-3MC
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relief valve valve SAWO00457
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relief valve valve SAW00458

Tomain  To pilot
relief valve vaive SAW00459
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STRUCTURE AND FUNCTION

TRANSMISSION CONTROL VALVE

PILOT OIL FILTER
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Specifications
Filtering area: 170 cm?
Filter mesh size: 105 Fm

I The pilot oil filter is mounted on the transmission lower valve ,

and filters dirt from the oil flowing to the pilot circuit.

WAS80-3MC
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STRUCTURE AND FUNCTION

DIFFERENTIAL

LIMITED SLIP DEFERENTIAL (OPTION)

Plate

Disc
Washer
Shaft
Cover

Side gear
Pinion
Shaft

. Pressure ring
10. Case

11. Bevel pinion

©CoNoOOAMWNE

WAS80-3MC

7/7//75|

10

V777 2
3
4
Z 5
9 8 7 6
L SKW00411

Operation of limited slip differential

The power transmitted from the transmission goes from
bevel gear (11) to case (10), pressure ring (9), shaft (8),
pinion (7), and gear (6), and is then divided and sent to
left and right shafts (4). A brake mechanism consisting
of disc (2) and plate (1) is asse mbled at the rear face of
side gear (6), and the brake torque is generated in
proportion to the torque transmitted from pressure ring
(9) to shatft (8).

In order for this brake torque to act to suppress the
rotation in relation to side gear (6) and case (10), iti s
made difficult for left and right side gears (6) to rotat e
mutually, and the action of the differential is
suppressed.

10-51



STRUCTURE AND FUNCTION

STEERING VALVE

Operation of demand valve

STEERING SPOOL AT NEUTRAL

//////
/////////
7

. : 74777 = To Orbit-roll
To Orbit-roll <= o Garry /e B
valve i B A ‘E b valve
a0 em
111 9 v
/ A
I 5 b f 1 I
i =» To cut-off valve
(Main control valve)
Steerin | L
pinge (OAM) [MFO
Switch
pump
L |

The oil from the steering pump enters port A, and the
oil from the switch pump enters port B.

When steering spool (2) is at neutral, pressure -
receiving chamber Y¥As connected to the drain circuit
through orifice b, and notch C is closed.

Notch C is closed, so the pressure of the oil at port A
and port B rises. This pressure passes throug h
orifice &, goes to pressure receiving chamber Yy and
moves demand spool (1) to the left in the direction of
the arrow.

WAS80-3MC

SLW01223

When the pressure at pressure-receiving chamber
(y reaches a certain value (set by spring (5)), notch
f opens, and the oil from the steering pump flows
to the drain circuit. At the same time notch

closes, and the oil from the switch pump all flows
to the main control valve.

10-61



STRUCTURE AND FUNCTION STEERING VALVE

Operation of relief valve

From Orbit-roll - ‘ =p To Orbit-roll
valve

valve

To cut-off valve
{Main control valve)

Steering Switch
pump pump
L ! SLW01233
I When the pressure in the circuit rises, and it reaches !

1 When demand spool (6) moves, the oil from the
steering pump is drained, and the oil from the
switch pump is released to the main control valve.
This prevents the pressure in the steering circui t
from going above the set value.

the pressure set by adjustment screw (1) and spring
(2), pilot poppet (4) opens, and the oil is drained.
When this happens, the balance in pressure between
pressure-receiving chamber (I) and pressure-
receiving chamber (ll) is lost, so demand spool (6)
moves to the left in the direction of the arrow.
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STRUCTURE AND FUNCTION

DIVERTER VALVE

Operation

Pump and engine are working normally
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When the steering pump and engine are working

normally, the hydraulic pump, steering pump, and

switch pump are rotated by the engine. Th_erefore, oil
is sent to the steering valve, and the machine can be
steered. In addition, the gro und driven steering pump
is rotated by the transmission, so oil from port A of
the diverter valve pushes open check valve (2) an d

enters port B.

Pressure oil from the steering pump _is flowing to port
D, so it pushes spool (3) in the direction of the arrow.
As a result, the oil from port B flows to port C and is

drained to the hydraulic tank.

WAS80-3MC
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STRUCTURE AND FUNCTION

ACCUMULATOR CHARGE VALVE

ACCUMULATOR CHARGE VALVE

A: To PPC valve
ACC: To brake valve
PP: To brake valve
P: From pump
T: Drain
WA380-3MC
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Function
1 The accumulator charge valve is actuated to

maintain the oil pressure from the pump at the
specified pressure and to store it in the
accumulator.

! When the oil pressure reaches the specifie d

pressure, the oil from the pump is connected to the
drain circuit to reduce the load on the pump.
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STRUCTURE AND FUNCTION

PARKING BRAKE VALVE

PARKING BRAKE VALVE

Function

The parking brake valve is installed inside th e
transmission control valve and lower valve, and
controls the parking brake cylinder.

Operation

1.

Parking brake applied

When the parking brake switch is turned ON,
solenoid valve (1) is turned OFF and the drain circuit
is opened. The oil in the pilot circuit from the pum p
then flows to drain circuit.

The oil in the main circuit is shut off by spool (2), and
the oil in the brake cylinder flows to the drain circuit.
Therefore, the parking brake is applied by the forc e
of the spring (4) in the parking brake cylinder.

Parking brake released

When the parking brake switch is turned OFF,
solenoid valve (1) is turned ON, and the drain circuit
is closed.

When the oil pressure at port a rises, it pushes
against spring (3) and moves spool (2) to the right in
the direction of the arrow. This shuts off the drain
circuit of the brake cylinder, so the oil from the main
circuit flows from port b to port ¢ to actuate the brake
cylinder and release the parking brake.

10-102
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STRUCTURE AND FUNCTION WORK EQUIPMENT HYDRAULIC CIRCUIT DIAGRAM

WORK EQUIPMENT HYDRAULIC CIRCUIT DIAGRAM Foldout 10-111
FOR 3-SPOOL VALVE
9
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3. Breather L_ 10
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STRUCTURE AND FUNCTION

PPC RELIEF VALVE

PPC RELIEF VALVE

(Proportional Pressure Control Relief Valve)
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Function

I The PPC relief valve is between the PPC pump and
the PPC valve. When the PPC pump is not being
actuated, or when any abnormal pressure is
generated, the oil sent from the pump is relieved from
this valve to prevent any damage to the pump or
circuit.

Operation

I The relief valve is installed to the charge valve. 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. In
addition, pilot poppet (4) is seated in valve seat (3).

When the pressure at port A and port B reaches the
set pressure, pilot poppet (4) opens and the oil
pressure at port B escapes from port D to port C to
lower the pressure at port B.

When the pressure at port B goes down, a difference
in pressure is generated at ports A and B by the
orifice of main valve (1). Main valve (1) is opened by
the pressure at port A and the oil at port A is drained
to port C to relieve the circuit.

WAS80-3MC
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Main valve
Spring
Valve seat
Pilot poppet
Spring
Screw
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

OPERATION OF CUT-OFF VALVE

Function

! The cut-off valve is mounted between the switch
pump and work equipment valve. It switches the oi |
flow from the switch pump between the working
equipment valve and the drain, according to
operating conditions, and controls the speed of the
work equipment.

Cut-off operation conditions
O : Cut-off (drain)
X: Not actuated (to main control valve)

More than Less than
15.7 MPa 15.7 MPa
160 kg/cm? 160 kg/cm?

Work

equipment
; ’ by
O X

/
Work equipment pump /
Opses
1
\ s
%
Operation @::D
1. When the work equipment valve is held
The oil at the switch pump (the oil from the steering é F
valve) presses up check valve (1), merges with the 9
oil from the work equipment pump and flows to the 7 =
work equipment valve. ;ZE /
2.

2. When the work equipment valve is activated

1) When the work equipment pump pressure is
lower than the cut-off pressure
As when the work equipment valve is held, the oil
at the switch pump (the oil from the steering
valve) presses up check valve (1), merges with
the oil from the work equipment pump and flows Steering pump Switch pump
to the work equipment valve.

SBW00744
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WORK EQUIPMENT LINKAGE

STRUCTURE AND FUNCTION
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STRUCTURE AND FUNCTION MEMORANDA

MEMORANDA
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STRUCTURE AND FUNCTION

MAINTENANCE MONITOR

MAINTENANCE MONITOR DISPLAY FUNCTION

Display . : . .
Symbol
category ymbol Display item Display range Display method
) Displays when engine is stopped
b@ Engine water level Below low level and starting switch is ON
Check Display when normal: OFF
. ; Display when abnormal: Flashes
[ level Below low level
b@ Engine oil leve elow low leve CHECK lamp flashes
b@ Engine water level Below low level o _
Displays when engine is running
- Display when normal: OFF
. : Bel f )
..@. Engine oil pressure preeg;\lljfgem led Display when abnormal: Flashes
CAUTION lamp flashes
. Below specified Buzzer sounds
Brake oil pressure
pressure
@H Engine water temperature | Above 102°C Buzzer sounds if above 105°C
Caution @H Torque converter ol Above 120°C Buzzer sounds if above 130°C
temperature
Displays when engine is running
Display when normal: OFF
EEB Fuel level Below low level Display when abnormal: Flashes
CAUTION lamp flashes
E Battery charge When charge s Displays when engine is running
abnormal ;
Display when normal: OFF
ﬂ _ Above specified Display when abnormal: Flashes
N, Air cleaner negative pressure CHECK lamp flashes
. Actuated when charge is normal
< Service meter 0-9999.9h
Service > Advances 1 for every hour
meter Con - - or
O Service meter indicator 'ghts up when service meter s
running
EMPTY FULL All lamps light up below applicable
level
112|3]4|5]|6]|7
IiEB Fuel level E . Flashes when level is 1
1
Red Green
67 80 90 97102 106 °C
S . One place lights up to show
Gauges @H Engine water temperature H2,3141516/7 applicable level
c H Flashes when level is 6 or 7
White Green  Red
Ty One place lights up to show
Torque converter oil alalalslels applicable level
temperature c y Flashes when level is 6 or 7
1
Green Red

WAS80-3MC
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STRUCTURE AND FUNCTION

ECSS

4. Self-diagnostic function

This system always observes the condition of the system, an d
displays the condition of the system (LED code, see table
below) in the controller self-diagnostic display portion.

If there is any abnormality in the controller itself or in the input or
output devices, the controller carries out troubleshooting of the
abnormality. It turns all the output OFF and displays the error
code (failure code) in the self- diagnostic display portion and the
main monitor.

LED codes
LED Condition
. Content
display of system
01 Selects model as WA320
02 Selects model as WA380
03 Selects model as WA420 Normal
04 Selects model as WA450
55 Pressure switch ON
(displays only when ON)
do Error in solenoid (relief)
system
d1 Error in solenoid
(high pressure) system
Error in solenoid
Error | d2 (low pressure) system Abnormal
code
d3 Abnormality in travel speed
sensor system
Abnormality in model
d4 | selection (non-available
combination is selected)

1) Displays on controller
1 Error code displays [E]6 [dxI] (where x is a numeral from
0 to 4 in the table above) repeatedly in turn.
I If more than one abnormality occurs at the same time, all
the appropriate error codes are displayed in turn.
1 When the starting switch is turned OFF (controller power
OFF, the error codes are reset and not written to memory.
I When checking the LED display, read the code with the
connector facing down.
2) Displays on main monitor
! For details, see MAIN MONITOR TROUBLE DATA
DISPLAY.

WAS80-3MC
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STRUCTURE AND FUNCTION

ELECTRIC TRANSMISSION CONTROL

COMBINATION SWITCH

Out
1

'.[ = l.'
s
1EREEIE]

line

The directional lever has three positions and th e
speed lever switch has four positions. As an
individual part, the switch does not have a detent
mechanism; the detent mechanism is in the
combination switch. Each switch is positioned by two
pins, and is secured to the

e
EEENER

SDW00301

body by three screws. When each lever is operated t o
the desired position, the switch, which is interconnecte d
by a shaft, acts to allow electric current to flow to that
circuit only.

General locations, function
1 | Directional lever switch Switches between F, R, and N
2 | Speed lever switch Selects speed range
Stopper used to prevent speed lever from entering 3rd or 4th during
3 | Speed lever stopper operations
4 | Turn signal indicators Direction indicator lamps used when turning left or right
5 | Self cancel Turn signal indicator lever automatically returns to central position
after machines turns left or right
6 | Lamp switch Switches on clearance lamp, head lamp, parking lamp, etc.
7 | Dimmer switch Selects high beam for travel and low beam for passing
. Makes both left and right turn signal indicator lamps flash at the
8 | Hazard switch same time
9 | Emergency flashing pilot lamp Flashes at the same time as the emergency flashing lamp flashes
10 | Parking brake switch Applies or releases parking brake
WA380-3MC 10-181



STRUCTURE AND FUNCTION

ELECTRIC PARKING BRAKE CONTROL

ELECTRIC PARKING BRAKE CONTROL

345

Outline

The parking brake is a wet-type multiple disc brak e
built into the transmission. When an electric current
flows to the parking brake valve (solenoid valve), the
oil pressure from the transmission pump is applied to
the parking brake cylinder and the parking brake i s
released.

When the electric current is cut, the oil pressure from
the transmission pump is shut off, and the oil
pressure inside the parking brake cylinder passe s
through the parking brake valve and is drained. The
parking brake is then applied by the force of the
brake spring.

WAS80-3MC
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Parking brake switch

Parking brake emergency release switch
Parking brake safety relay

Parking brake emergency release relay
Neutralizer relay

Parking brake solenoid valve

Transmission control valve

Accumulator

Parking brake emergency release solenoid valve
Transmission (built-in parking brake)
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STRUCTURE AND FUNCTION ELECTRIC PARKING BRAKE CONTROL

6. Parking brake emergency release

{Released) Parking brake emmergency

ON released switch
f i ([ Maintenance monitor |
- =@
e o2 55
i £ N2
OFF - gL @ 3
S
| CNL18 CNL19
1234
Battery Battery relay + Buzzer To battery
~———— —— m

o Rl o Lo Il =
4

Starting switch -
; } [—\
— - € Alternator
BR terminal R /g' +

\-/ \—/ Parking brake emergency

Brake ACC . released solenoid valve
low pressure switch
SLWO00636
Operation
I If the machine should stop because of engine ! The oil pressure stored in the accumulator in the
trouble, the oil pressure from the transmission pump main brake line then flows to the parking brake
to the parking brake cylinder is shut off, and the cylinder to release the parking brake.
parking brake is applied. When this happens, oi | ! The emergency release switch should normally be
pressure in the main brake line is stored in the kept at the OFF position and should be returned to
accumulator. When the emergency release switch is the OFF position after the emergency release.

turned on (released), the buzzer sounds, and at the
same time, electric current flows to the emergency
parking brake release solenoid valve.

WA380-3MC 10-201



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL SYSTEM

STANDARD VALUE TABLE FOR ELECTRICAL SYSTEM

Sys- Name of Connector | Inspection Measurement
Judgment table o
tem component No. method conditions
8§ Normal if as follows: 1) Starting
CNRO7 %g Full stopper Betwi Approx. 4 S switch OFF
Fuel level sensor (male) ‘z; etween i 2) CNRO7
(%] M
es Empty Iand I 85S disconnected
€
ot Normal if as follows: 1) Starting
S .
Engine water 2E 25EC A 45 switch OFF
ten?perature CNE06 ‘§§ Between P 2) CNEO06
sensor (male) ol 130EC T and T |Approx. 1.7 disconnected
x?® S
€
ot Normal if as follows: 1) Starting
S .
Torque converter =3 25EC A 4S switch OFF
o tom CNTO7 g9 Between pRTox 2) CNTO7
perature | B> == - |A 17 )
sensor (male) ol 130EC T and 1 pprox. 1. disconnected
x® S
€
Normal if as follows: 1) Starting
. itch OFF
> Radiator water . swi
Radiator water CNRO6 2 level normal Between Continuous 2). CNR06
level sensor (male) 5 , Tad T disconnected
S Radiator water Iand I [Non-
level abnormal continuous
Normal if as follows: 1) Starting
5 : . itch OFF
o 2 Engine oil level . Swi
£ |Engine oil level CNE10 e normal Between Continuous | 12) CNE10
o sensor (male) b= _ disconnected
£ 8 Engine oil level I and chassis |Non-
9 abnormal continuous
g
c .
2 Normal if as follows: 1) Starting
£ - switch OFF
g CNB13 z Brake oil pressure Conti 2) CNB13
Brake oil pressure |  (male) 2 normal Between ontinuous disconnected
sensor CNRO8 5 . Tand T
| S Brake oil level an Non- LNBO8
(male) . .
abnormal continuous disconnected
Normal if as follows: 1) Starting
— switch OFF
CNE|19 z Dust indicator Between Non- 2) CNE19
Dust indicator C(:Tlfézeg) = normal CNE19 (male) |continuous disconnected
(female) S Dust indicator and CNE20 Continuows CNE20
abnormal (female) disconnected
Normal if as follows: 1) Starting
> Engine oil Non- Z\)’V'g;gOFF
Engine o Ring E pressure normal Between ring [continuous terminal
pressure sensor terminal ‘g Engine oil termln_al and disconnected
) pressure chassis Continuous
abnormal
% When engine is running (% throttle or greater) 1) Engine
Between oE o started
alternator S0 . 27.510 29.5v
Alternator . £ 5 U In cold regions or if the battery is weak, the
terminal R o . - o
) >c voltage may not rise directly after the engine is
and chassis O
£ started.

WAS380-3MC
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TESTING AND ADJUSTING

MEASURING STALL SPEEDS

HYDRAULIC STALL SPEED
1. Start the engine and run at high idle.

2. Operate the bucket (4) or boom lever (5), set the cylinder to the
stroke end and activate the work equipment valve relief valve.

3. Use multi-tachometer to measure the engine
U Do not hold the stall condition for more than 20 seconds.
Operate the control lever quickly.

FULL STALL SPEED

1 Measure the engine speed when the torque converter stall and
hydraulic stall are both carried out at the same time.

i Before measuring the full stall, check that the torque
converter stall and hydraulic stall speeds are normal. f
either of the stall speeds is abnormal, correct the problem
and measure again.

WAS380-3MC
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TESTING AND ADJUSTING

MEASURING OPERATING FORCE OF STEERING WHEEL

MEASURING OPERATING FORCE OF STEERING WHEEL

Measurement conditions

Road surface: Flat, horizontal, dry paved surface

Engine coolant temperature: Within green range on engine
coolant temperature gauge

Hydraulic oil temperature: 45 - 55EC

Tire inflation pressure: Specified pressure

Engine speed: Low idle (bucket empty)

Measurement method

Install push-pull scale K to the steering wheel knob.

Start the engine.

i After starting the engine, raise the bucket approx. 400 mm
and remove the safety bar.

Pull push-pull scale K in the tangential direction and measure

the value when the steering wheel moves smoothly.

i Avoid measuring when the steering wheel starts to move.

WAS380-3MC
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TESTING AND ADJUSTING MEASURING PARKING BRAKE PERFORMANCE

MEASURING PARKING BRAKE PERFORMANCE

U Measurement conditions:

1 Tire inflation pressure: Specified pressure

! Road surface: Flat, dry paved road surface with slope of 1/5
grade (11E20")

I Machine: Operating condition

Measurement method

1. Startthe engine, set the machine facing in a straight line, then
drive the machine up a 1/5 grade slope with the bucket empty.

2. Depress the brake, stop the machine, set the directional lever TDWa012¢
to the neutral position, then stop the engine.

3. Turn the parking brake switch ON, then gradually release the
brake pedal and check that the machine is held in position.
U When the engine is stopped, the parking brake is
automatically switched ON.
U Carry out the measurement in two ways: Once with the
machine facing uphill, and once more with the machine
facing downhill.

] TDWO00125
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TESTING AND ADJUSTING MEASURING WORK EQUIPMENT HYDRAULIC DRIFT

MEASURING WORK EQUIPMENT HYDRAULIC DRIFT

U Measurement conditions:

1 Engine coolant temperature: Within green range on engine
coolant temperature gauge

1 Hydraulic oil temperature: 45 - 55EC

1 Stop the engine, leave for 5 minutes, then measure for 15
minutes.

! Boom: Horizontal

! Bucket: Horizontal

! Noload

WARNING! Apply the safety lock to the work

equipment control levers. TDwoo1s9)

A WARNING! Never go under the work equipment.

Measurement method

1. Setthe boom and bucketin a horizontal position, then stop the
engine.

2. Wait 5 minutes, make a base measurement.

3. Wait for 15 minutes, then measure retraction amount A of the
bucket cylinder rod and retraction amount B of the boom
cylinder rod.

TDWO0O0160

A: Retraction amount of bucket cylinder rod
B: Retraction amount of boom cylinder rod

WA380-3MC 20-49T



TROUBLESHOOTING PRECAUTIONS WHEN CARRYING OUT MAINTENANCE

b) Defective compression or soldering of connectors
The pins of the male and female connectors are n
contact at the compressed terminal or soldered
portion, but there is excessive force on the wiring, and
the plating peels to cause improper connection or
breakage.

TEWO00193]

c) Disconnections in wiring
If the wiring is held and tugged 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 compression of the connectors
to the wire may be loosened, or the soldering may be
damaged, or the wiring may be broken.

d) High pressure water entering a connector

The connector is designed to make it difficult for water TEno01 S
to enter (drip-proof structure), but if high-pressure
water is sprayed directly on the connector, water may
enter the connector depending on the direction of the
water jet.
The connector is designed to prevent water from
entering, but 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-circuited by the water,
so if any water gets in, imnmediately dry the connector
or take other appropriate action before passing
electricity through it.

TS

e) Oil, grease or dirt stuck to connector

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

film is formed on the mating surface between the male

and female pins, the oil will not let the electricity pass,

and this will cause a defective contact. -

If there is oil or grease or dirt stuck to the connector,

wipe it off with a dry cloth or blow dry with air, and

spray it with a contact restorer.

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

the pins. \ h—_-\\

If there is water or oil present, it will increase the
contamhnation of the points, so clean with air until
all water and oil has been removed.

TEwoHa e
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TROUBLESHOOTING METHOD OF USING TROUBLE SHOOTING CHART

<Example>

(1) M-15 Abnormality i buzzer
(2) (a) Buzzer does not sound when starting switch is turned ON (during self check)

Cause Remedy

Defective contact or

YES disconnection in wiring After inspection,
1 harness between CNLO6 |repair or replace
(female) (8) and CNL43

Does buzzer

sound? 2 YES Defective buzzer Replace
Is voltage between
1) Turn starting CNL42 (female)
switch ON NO|and chassis Defective contact or
2) Contact CNI43 ground normal? disconnection in wiring After inspection,
(Female) 1)20-30V NO harness between CNL42 |repair or replace
Chassis ground. 2) Turning starting (Female) and CNFS2 (9)
Switch ON
(4)

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

WA380-3MC 20-115T



TROUBLESHOOTING CONNECTOR PIN ARRANGEMENT DIAGRAM

CNL64

CNL58
CNL57

CNL52

Front

CNFS1

CNLO3 CNA9
CNLO1 CNATT
CNLO02
CNLO6 CNA10
CNLO7
CNA13
CNLO8
CNA12
CNLO05
CNA15
CNL63
CNCL1 CNA7
CNCL2 CNCL3 CNAG6
CNLO4 VLSM0025
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TROUBLESHOOTING TABLE OF CONTENTS (S-MODE)

TROUBLESHOOTING OF ENGINE SYSTEM
TABLE OF CONTENTS

(S-MODE)

S-1 Starting performance is poor (starting always takestime) ............ .. .. . i 20-202
S-2 ENgine dOeS NOt Start . .. ... o e 20-203

1) ENgine does NOLIUMN . . ..ot et e e et et e 20-203

2) Engine turns but no exhaust gas comes out (fuel is not being injected) .................... 20-204

3) Exhaust gas comes out but engine does not start (fuel is being injected) ................... 20-205
S-3 Engine does not pick up smoothly (follow-up iS poor) ......... . 20-206
S-4 Engine stops during Operations . .. ... ...ttt 20-207
S-5 Engine does not rotate smoothly (hunting) . .......... . 20-208
S-6 Engine 1acks OUtpUL (N0 POWET) . . .o\ o ittt e et e e e e e e e e e 20-209
S-7 Exhaust gas is black (incomplete combustion) .. ... . 20-210
S-8 Oil consumption is excessive (or exhaustgasisblue) ........... .. . . 20-211
S-9 Oil becomes contaminated quickly ... ... .. ... 20-212
S-10  Fuel conSUMPpPLiON IS EXCESSIVE . . . ..ottt et e et et e e 20-213
S-11  OQilisin coolant water, or coolant water spurts back, or water level goesdown .................. 20-214
S-12  Oil pressure lamp lights up (drop in 0il pressure) ... e 20-215
S-13 Ol VeI HSES .ot 20-216
S-14  Coolant water temperature becomes too high (overheating) .......... .. ... .. ... ... ... .... 20-217
S-15  Abnormal NOISE IS Made . . ... .. .. 20-218
S-16  VIBration iS @XCESSIVE . . . .ottt 20-219
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TROUBLESHOOTING

S-8

S-8 Oil consumption is excessive
(Or exhaust gas is blue)

U Do notrun the engine at idle for more than 20 minutes continuously. (Both low and high idle)
General causes why oil consumption is excessive

1 Abnormal combustion of oil
1 External oil leaks
I Wear of lubrication system

WAS380-3MC

Causes
@
2
[
<
(8]
o
£
S
[
g |8
3 8/ E|?
& g 326
— ) 0|l 9| x|
Q| = Z2IAS
c| Q= | T 0 =
=52 ) ol oo
= @ O ° nlx|l
g28 |95 FEeYg
clal= = 5 ol © g K={xe]
=S| 5|0 @9 9 o= ®» =l
m?’fc-%.gc Egags
£ 59 258 5e3 mcg
S|E|E|8|=|3|=|5| 25| || 2
S|'=| 8| =|5|=|0|o|=|=| 5|5|Y
Slc| 9o (<] o|® ® LT
Legend @ S| a 1 Elol==82 ¢
A ' I . ) 2 gl =l E S|l ElS T T B LG =
O: Possible causes (judging from Questions and check items) .gﬁ S|l ol & ©l ol o5 S8
©: Most probable causes (judging from Questions and check items) 5 c %t o= v 5 2 2 oo ;
A ; : X S| OX|X X XX oo S| 5 =
: Possible causes due to length of use (used for a long period) O/ 5|0/ %8 8 © o 55 5 3o
¢ : Items to confirm the cause o208 3% %385 =2=22a=2
“ Confirm recent repair history
g Degree of use ‘ Operated for long period of time A JaNWAN A
é QOil consumption suddenly increased © [e]
8 Engine oil must be added more frequently © [e]
Engine oil becomes contaminated quickly o|®lo
Exhaust gas is blue under light load [@)[®)
Abnormally excessive 0 © o) o)
Amount of blow-by gas
g None ©
@ | Area around engine is dirty with oil © 000
; There is oil in the engine Coolant water @
[3) — — -
g When exhaust pipe is removed, inside is found to be dirty ©
O |Inside of turbocharger intake pipe is dirty with oil © [e]
Qil level in clutch or TORQFLOW transmission damper chamber rises ©
Clamps for intake system ©
When compression pressure is measured, it is found to be low g |é
g’ When breather element oil is inspected, it is found to be clogged with dirty ¢
'g oil
O | There is external leaks of oil from engine BERENE
@ Pressure-tightness test of oil cooler shows there are leaks é
o | Excessive play of turbocharger shaft é |6
3 | Check rear seal ¢
|: When intake manifold is removed, dust is found inside é
When intake manifold is removed, inside is found to be dirty with oil é
(ORI (ORI ONN )
S\5|<\%%% 58 8|8 55 %
Remedy 2o 8| 2 gl a|2algl g g g
VL=V OOV OOV OOV OO
¢l Ol oo oo oo
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TROUBLESHOOTING TABLE OF CONTENTS (M-MODE)

TROUBLESHOOTING OF MAIN
MONITOR SYSTEM

(M-MODE)
TROUBLE DAT A DISP LAY .ttt e e e e e e e e e e e e e 20-253
M-1 Main monitor display does NOt WOrK . ... ... 20-255
M-2 When starting switch is turned ON and engine is started immediately, all lamps stay litup ........ 20-256
M-3 Speedometer display does not work properly . ....... .. 20-257
M-4 Abnormality in shift indicator .. ...... ... .. 20-258
a) Staysat N evenwhendirectionalleverisat F ............ .. . i 20-258
b) Stays at N evenwhendirectionalleverisat R ...... ... ... ... . . . i 20-258
c) Does not display N when directional lever is at N and displays R when directional lever isat F . 20-258
d) Does not display N when directional lever is at N and displays F when directional leverisat R . 20-259
e) Doesnotdisplay 1st, 4th .. ... 20-259
f) Doesnotdisplay 3rd, 4th .. ... .. . 20-259
g) Doesnotdisplay 2nd, 3rd . . ... ... 20-260
h) Doesnotdisplay 1St, 2nd . .. .. .. . e 20-260
M-5 High beam does not light up .. .. ... e 20-261
M-6 Turn signal display does not light up .. .. ... . 20-262
a) L.H.turnsignaldoesnotlightup ........ ... e 20-262
b) R.H.turnsignaldoesnotlightup ....... ... . i 20-262
M-7 Abnormality in parking display . . . ... ... 20-263
a) Parkinglampdoesnotlightup . ...... ... 20-263
b) Parking lamp stays lit . ... ... 20-263
M-8 M-8 is not applicable to thismodel .. ........ . . . . . 20-264
M-9 Night lighting does not light Up .. .. ... o e e 20-265
M-10  Abnormality in frontworking lamp . . ... ... 20-266
a) Neither monitor display or working lamp lightup . ....... ... .. i 20-266
b) Working lamp lights up but monitor display does notlightup . ......... ... ... ... .. .. .... 20-266
c) Monitor lights up but working lamp does notlightup ......... ... ... ... . .. . .. . ... 20-266
M-11  Abnormality in rear Working lamp . . ... ..o 20-267
a) Neither monitor display nor rear working lamp lightup .. ...... ... ... ... .. L. 20-267
b) Working lamp lights up but monitor display does notlightup . ......... ... ... ... .. .. .... 20-267
c) Monitor lights up but working lamp does notlightup ......... ... ... . . . .. . . . ... 20-267
M-12  Abnormality in transmission cut-off . ... .. ... .. 20-269
a) When monitor switch is pressed, cut-off function is not switched and display is not given ...... 20-269
b) Monitor display goes out but cut-off function stayson .......... ... .. .. ... il 20-269
c) Monitor display lights up but cut-off function is notactuated .............................. 20-270
M-13  Abnormality in parking brake dragging warning . . ... ....... . i 20-271
a) When parking brake is applied, buzzer sounds (intermittently) even when directional lever
isat N and caution lamp flashes ... . . . 20-271
b) When parking brake is applied, buzzer does not sound and caution lamp does not light up
even when directional lever is at any position otherthan N ........... ... ... ... ....... 20-271
M-14  When parking brake dragging warning is given, buzzer and caution lamp are actuated continuously,
ortheyare notactuated . . ... ... 20-271
a) Actuated CONtINUOUSIY . . .. .. o e e e 20-272
b) Notactuated . .. .. ... ... 20-272
M-15  Abnormality in DUZZer ... ... . 20-273
a) Buzzer does not sound when starting switch is turned ON (during self-check) ............... 20-273
b) Buzzeralways SOUNG . . .. ... ... 20-273
M-16  Condition of monitor switches are not stored inmemory . ........... .. . . i, 20-274
M-17  Abnormality in failure display mode .. ... ... e 20-275
a) Does notenter failure display mode . ... 20-275
b) Time for time elapsed since failure on failure display mode does notadvance .............. 20-275
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TROUBLESHOOTING

M-5

M-5 High beam does not light up

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

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

U Before starting troubleshooting, check that the lamp bulb is not blown.

Cause Remedy
2 YES
Defective main monitor |Replace
YES |Is there continuity between
[ |CNLO6 (female) (13) and chassis
ground? Defective contact, or
disconnection in wiring After inspection
D T - T OFF NG harness between L06 repair orpreplacé
urn starting SWItc . female) (13) and L02
Is voltage between CNLO6 (12) 2) Disconnect CNLOG. 23) ) (13)
and chassis ground normal? L1 3) Dimmer switch: Hi beam
1) 20-30V )
2) Turn starting switch ON. Defective contact, or
disconnection in wiring After inspection
harness between . '
NO CNLO6 (female) (12) repair or replace
and CNFS2 (2)
Hi beam
CNLO6 CNFS2
1 2
13 1

WAS380-3MC

CNFO01

CNLR1 CNFR1
{ 4
8 2

Bt

Lamp switch

Dimmer switch

R.H. head lamp

TDWO00290
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TROUBLESHOOTING M-13
M-13  Abnormality in parking brake dragging warning

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

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

a) When parking brake is applied, buzzer sounds (intermittently) even Cause Remedy

when directional lever is at N and caution lamp flashes

1 YES

Is voltage between
CNLOS5 (8) and chassis
ground normal?

1)
2)

b)

20 - 30V
Turn starting switch
ON.

NO

When parking brake is applied, buzzer does not sound and caution

lamp does not light up even when directional lever is at any
position other than N

Check that the synchronous flash signal is normal.

YES

Is voltage between
CNLOS5 (8) and chassis
ground normal?

Defective main monitor

Defective contact, or
disconnection in wiring
harness between CNLO5
(female)(8) and CNL04

©)

Defective main monitor

Contact of power source

Replace

After inspection,
repair or replace

Replace

YES with wiring harness . !
between CNLO5 ﬁ:g;r'gsﬁ‘;‘;'gge
1) 0-5v _ (female)(8) and CNLO4
2) Turn starting switch 2 (female)(3)
ON.
Is resistance between
CNLO5 (male)(8) and (3) F—
NO Inormal?
1) 3kS - 4kS?
2) Turn starting
switch OFF. Defective main monitor |Replace
3) Disconnect NO
CNLOS.
Neutral relay
Start signal,
neutral signal
4
Starting motor [ CNL57
D@OAE ®G CNLO4
CNLO5 Starti
tarting
4 )_motor 3 < N Speed lever
8 CNLRS
Neutral
@ > CNR10
CNLO9 Rear frame GND
(d ing s
Starting switch
TDW00286
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TROUBLESHOOTING TABLE OF CONTENTS (K-MODE)

TROUBLESHOOTING OF
MAINTENANCE MONITOR SYSTEM
(K-MODE)

K-1 When starting switch is turned ON, all lamps on maintenance monitor do not light up

for 3 seconds, maintenance monitor does notwork . ........ .. 20-302
a) All lamps on maintenance monitor do not light up for 3seconds. ......... ... ... ... .... 20-302
b) Somelampsdonotlightup .. ... ... 20-303
K-2 When starting switch is turned ON, all lamps on maintenance monitor light, but
O NOL QO OUL .o e e e 20-303
K-3 When engine is started immediately after starting switch is turned ON (within 3 seconds),
all lamps on maintenance monitordonotgo OUt. . ... ... ... e 20-304
K-4 When starting switch is turned ON (engine stopped), CHECK itemsflash ......................... 20-305
a) Engine oil level display flashes . .. ... 20-305
b) Engine coolant water level display flashes ........ ... .. . . . 20-306
K-5 When starting switch is turned ON (engine started), CAUTION itemsflash ........................ 20-307
a) Engine oil pressure display flashes .. ... . 20-307
b) Battery charge level display flashes . ... ... .. . 20-308
c) Brake oil pressure display flashes . .......... . 20-309
d) Aircleanerdisplayflashes ... ... ... 20-310
K-6 CAUTION items are flashing, but alarm buzzer doesnotsound ... ........... .. .. .. .. .. ... ..... 20-311
K-7 There is no abnormality in monitor display, but alarm buzzersounds .. ........... .. ... ... .. .... 20-312
K-8 CAUTION items are flashing, but warning lamp (CHECK lamp, CAUTION lamp) does
Ot Gt U . .o e 20-313
A) CHECK IamM . ..o e e 20-313
D) CAUTION [amp . . oo e e e e e 20-313
K-9 There is no abnormality in maintenance monitor display, but warning lamp
(CHECK lamp, CAUTION lamp) light up . ... .o e 20-314
Q) CHECK IamM . ..o 20-314
D) CAUTION [amp . . oo e e e e e 20-314
K-10  Night lighting does not light up when lamp switch is turned ON (only lighting
of maintenance monitor does not light up) . ... 20-315
K-11  Night lighting lights up even when lamp switchis OFF .. ........ ... .. .. ... . . . . i ... 20-316
K-12  Service meter does NOLWOIK . . .. ..ot e e e e 20-317
K-13  Service meter is running even when engine is stopped .. ... . i 20-317
K-14  Abnormality in gauge itemMsS . . . .. ..o e 20-318
a) Abnormality infuel gauge . . ... ..o 20-318
b) Abnormality in engine coolant water temperature gauge . ............ . 20-319
c) Abnormality in torque converter oil temperature gauge . ............ i e 20-320
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TROUBLESHOOTING

K-6 CAUTION items are flashing, but alarm buzzer does not sound

U The buzzer does not sound for CHARGE or ENGINE OIL LEVEL.

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

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

Cause Remedy
Yes Defective maintenance
. Replace
2 monitor module
Does buzzer
sound when
Yes [ CNL19 (female)
pin (4) is
connected to
chassis ground?
1) Turn starting Yes Defective contact, or
switch ON. 3 disconnection in wiring
harness between Replace
Does buzzer CNL19 (female)(4) and
sound when CNL43 le)(1
CNL43 (female) (male)(1)
pin (1) is
No connected to
1 chassis ground?
Is voltage between 1) Turn starting
CNLA42 (female) (1)] | switch ON.
and chassis ground
normal?
1) 20-30V No Defective buzzer Replace
2) Disconnect
CNL42.
3) Turn starting
switch ON.
Defective contact, or
disconnection in wiring Repair or replace
harness between wiri’; harneZs
No CNL42 (female)(1) - 9
CNFS2 (9) - +24V
*24\3 CNFS2 CNL42 Alarm buzzer
)@ D {
Maintenance monitor
CNL18 CNL43
) @ ) G

Main monitor

CNLO6

Y@

WAS380-3MC
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TROUBLESHOOTING TABLE OF CONTENTS (E-MODE)

TROUBLESHOOTING OF
ELECTRICAL SYSTEM

(E-MODE)

E-1 ENgine dOeS NOt Start . .. ... . 20-352
E-2 ENgINe dOES NOt StOP . . . o oottt e e e e 20-356
E-3 Engine stops when machineistraveling . ......... .. ... e 20-356
E-4 Parking brake does NOt WOrK .. ... ... 20-357
E-5 Parking brake is applied when machine istraveling .............. . . i 20-358
E-6 Parking brake is released when starting switch isturned ON . ... ... ... .. ... . . .. . i, 20-360
E-7 Transmission does not change to neutral when parking brake is applied

(but parking brake works normally) . . ... ... 20-360
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TROUBLESHOOTING TABLE OF CONTENTS (T-MODE)

TROUBLESHOOTING OF
HYDRAULIC AND MECHANICAL SYSTEM (CHASSIS RELATED)

(T-MODE)

POWER TRAIN

T-1  Machine does NOLSTArt . .. .. ... e e e e e e 20-402
T-2 Travel speed is slow, thrusting power is weak, lacks poweronslopes .............. ... .. .. .... 20-403
T-3 Excessive shock when starting machine or shiftnggears ........... .. ... . . . .. 20-404
T-4 Excessive time lag when starting machine or shiftihggears .......... ... ... .. . . ... 20-405
T-5 Torque converter oil temperature ishigh .. ... ... 20-406
STEERING SYSTEM

T-6 Steering wheel does NOttUIN . ... . 20-407
T-7  SteeriNg IS haVY . . .. o 20-408
T-8 Steering wheel wobbles or there is excessive Shock . ... ... i 20-409
T-9 Machine steersto one side whentraveling . ... ... ... .. i 20-409
T-10 Turning radius to left and right is different .. ... . 20-409
BRAKE SY ST EM .. e 20-410
T-11 Brakes do not work or braking effectis poor . ... . .. . 20-410
T-12 Brakes are notreleased orbrakesdrag ... .. ... ... 20-411
T-13 Parking brake is notreleased orbrake drags . ........ ... i 20-412
WORK EQUIPMENT . .ottt et e e e e e e e e e e e e e e e e e e 20-413
T-14 B0OM dOES NOLTISE . . . . ittt et e e et e e e e e e e e e e e 20-413
T-15 Boom movement is slow or boom lacks lifting power . .. ... .. . 20-414
T-16 When boom is raised, it moves slowly ata certainheight ......... ... .. ... ... ... .. .. .. .... 20-415
T-17 Bucket cannot be pushed with boom cylinder (bucketfloats) ............ ... .. .. ... ... .. ... ... 20-415
T-18 Excessive hydraulic drift of boom .. .. ... 20-415
T-19 Boom shakes during Operation . . ... ... ... 20-415
T-20 Boom drops momentarily when control lever is operated from HOLDto RAISE .................. 20-415
T-21 Bucketdoes nottilt back . ..... ... .. . 20-416
T-22 Bucket movementis slow or tilt-back lacks power . ... ... .. . 20-417
T-23 Bucket movement becomes slow during tilt-back operation ............ .. ... .. ... ... ... .. .. 20-418
T-24 Bucket cannot be pushed with bucketcylinder . ...... ... .. . . 20-418
T-25 Excessive hydraulic drift of bucket .. ... .. . . 20-418
T-26 Bucket shakes during loading operation . . ........ ... 20-419
T-27 Bucket dumps momentarily when control lever is operated from HOLD to TILT .................. 20-419
T-28 Boom, bucket control levers are heavy or do not move smoothly .......... ... ... .. ... ....... 20-420

Explanation of symbols in Tables on following pages
The following symbols are used on the Cause column
to show the action to be taken to remove the cause.

X A A C

Replace Correct Adjust Clean
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TROUBLESHOOTING

T-12

T-12 Brakes are not released or brakes drag

Checks before troubleshooting
1 Does the brake pedal come back fully?
1 Isthe parking brake fully released?
Checking for abnormalities
1 Isthere any abnormal heat from the brakes?
1 Does the machine travel smoothly under inertia on level ground?

WAS380-3MC

Causes

Legend
:  Replace
: Correct
Adjust
Clean

OZpX

Defect inside brake valve (piston stuck)

Abnormality in brake lining inside axle

Defective operation of brake piston inside axle

No.

Remedy

Problems |

Brake remains applied even when brake pedal is released

Oo|X|b|T

Oo|X|D>|e

When brake pedal is released and oil is bled from air bleeder, circuit
pressure goes down and brake is released

O |O|X|D|w

Jack up 4 wheels and set axles on stand. When engine is stopped
and parking brake is released, certain wheels are heavy when they are
rotated by hand

20-411 T



TROUBLESHOOTING TABLE OF CONTENTS (D-MODE)

TROUBLESHOOTING OF

ECSS
(ELECTRONICALLY CONTROLLED SUSPENSION SYSTEM)
(D-MODE)
Judgement table for controller electrical system . ... ... .. 20-452
D-1 ECSS dOES NOLWOIK . ..ottt e e e e e e e 20-453
a) Errorcode [dO]isdisplayed ... ........ . 20-454
b) Error code [d1]is displayed .. ... ... ... 20-454
c) Errorcode [d2]isdisplayed ... ........ .. 20-455
d) Errorcode [d3]isdisplayed ... ........ .. 20-455
e) Errorcode [d4]isdisplayed ... ...... ... 20-456
f)  Noabnormality displayis given .. ... ... e 20-456
D-2 ECSS cannotbe canceled . ......... .. 20-460
D-3 Output is turned ON (travel speed does notbecome5km/h) ...... ... ... ... ... ... ... ... 20-461
D-4 Output is turned ON when transmission isin 1st . .......... ... e 20-461
D-5 Outputis turned ON when transmissionisin4dth ... ... ... .. . . i 20-462
D-6 Controller LED codeis notdisplayed . ......... . e 20-463
D-7 ECSS is abnormal, but main monitor does not give abnormality display ....................... 20-463
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TROUBLESHOOTING

D-3, D-4

D-3 Output is turned ON (travel speed does not become 5 km/h)
(Deviates around 5 km/h)

ccacac

Yes

1

Is machine model code
normal?

1) Check LED display
code.

2) See STRUCTURE
AND FUNCTION for

2

Is monitor speed display
incorrect?

1) Startengine.

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.

Carry out troubleshooting with the starting switch ON.
Check that the ECSS switch on the main monitor is OFF.

Cause

Remedy

details of the codes.

D-4 Output is turned ON when transmission is in 1st

No

1 Yes

Yes Defective speed sensor,
or defective mount of Replace or adjust
speed sensor
Defective controller Replace
No
Go to Troubleshooting .
D-1 (e)
Cause Remedy
Defective controller Replace

normal?

Is resistance between CNAL2
(female)(14) and chassis ground

1) Disconnect CNAL2.
2) 50-70S.

CNAL2

Defective contact, or
disconnection in wiring
harness between CNAL2

After inspection,
repair or replace

WAS380-3MC

Transmission

No (female)(14) - CNSAS
(3) - speed solenoid
CNSAS CNTL1 CNL29

Hi/Lo

' 2 5 10

o - controller
Speed 3 (6) 11
Y
To solenoid

VLSMO0037
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TROUBLESHOOTING A-5

A-5 Troubleshooting code [14] Abnormality in H-L solenoid signal system

U Before carrying out troubleshooting, check that all the related connectors are properly inserted.
U Always connect any disconnected connectors before going on to the next step.
U Whendisconnecting connectors to connect the T-adapter (or socket adapter), always turn the starting switch OFF.

Cause Remedy
Yes .
Defective controller Replace
Yes  |Wire harness between |Repair wire
CNL29 (female) (10) - |harness or
1 CNTL1 male? 5), replace
3 CNLO5(female) (13)
. short circuiting with
Is resistance chassis ground, or
between CNL29 ) disconnection, defective
(female) (10) and Yes Is resistance contact
(19) normal? | between CNTL1L [__|
(female) (5) and
chassis normal?
1) Disconnect 2 ! Wire harness
CNL29, between CNTL1
CNTIR 1) Disconnect female) (5) and CNTO3|Repair wire
(If equipped) CNTL1 female) (1) short harness or
and CNLO5 Is resistance 2) 46-58S No circuiting with chassis replace
2) 46-58S | | between CNTO3 ground, or
N (male) (1) and (2) disconnection, defective
° normal? contact
I Disconnection in wire
harness between
- CNTO3 (female) (2) and
1) Disconnect chassis
CNTO03
2) 46-58S
Defective H solenoid Replace
No
CNL29
GND | ® CNTL1 CNTO3 H-L solenoid
H-L solenoid 9 1
Speed solenoid & —2
GND
NTIR CNTO04
5 Speed solenoid Speed solenoid
1
z H-L solenoid
2
CNLO5 7
32 \ Transmission range 1
Transmission range 2
TDWO00335
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TROUBLESHOOTING

A-16

A-16 Neutralizer signal system

ccacac

Check to be sure the parking brake works properly.
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 disconnecting connectors to connect the T-adapter (or socket adapter), always turn the starting switch OFF.

Cause Remedy
Yes .
1 Defective controller Replace
4 Yes . .
Is voltage between Is continuity rl%(le;()e/ctlve neutralizer Replace
CNL30 (4) and (9)) | between CNL29
normal’ ves | (lemale) (13)
and CNL30 Defective contact, or
i le) (4 )
1) InsertT- 3 (i?r?rgl’() ) disconnection in wire
adapter - harness between Repair wire
2) Turn starter 1) Disconnect CNL29 (female) (13) - |harness or
switch ON Is voltage between CNL29, No [CNL58 (female) (5), [replace
3) Turn parking CNL58 (female) CNL30, and CNL58 (female) (3) -
brake switch Yes | (1)and chassis CNL58 CNL30 (female) (4)
ON 6 OFF 5 | normal? [~ 2) Shortcircuit
4) 20-30V CNL58
1) Disconnect (female)(3),(5)
Is continuity CNL58 3) Max.1S Wire harness between
between CNL58 2) Turn starter CNL58 (female) (1) and
(fhema_le) @) ar:g - switch ON CNLO1 (female) (2) Repair wire
chassis normalx 3) Turn parking short circuiting with harness or
No brake switch No -
oM G C\;VIIZF chassis ground, replace
1) isconnect 4 20 (:JBOV disconnection, or
CNL58 ) N defective contact
2) Max.1S
Defective contact or
disconnection in wire Repair wire
No harness between harness or
CNL58 (female) (2) and|replace
chassis
+24V
f CNFS2
CNL29 1 CNLR4
@
Power source for sensor 1 Emergency brake
CNL30
Neutralizer relay \ @)
Signal GND / (9]
Parking brake switch I _7—7}7- l_—_p}r
113 |2 ®©®6e 3@ @Aa ® 6 3 @
OFF o—+-0
ON | 010
CNLO1
a1\ G |
- 2 @
= CNL58 _ CNLs9
3 Neutralizer relay Parking brake safety relay
TDWO00345
WA380-3MC 20-517 1



DISASSEMBLY AND ASSEMBLY METHOD OF USING MANUAL

METHOD OF USING MANUAL

1. When removing or installing unit assemblies

1. When removing or installing a unit assembly, the order of work and techniques used are given for the removal
operation; the order of work for the installation operation is not given.

2. Any special techniques applying only to the installation procedure are marked [%1] and the same mark i
placed after the relevant step in the removal procedure to indicate which step in the installation procedure it

applies to.
(Example)
(COMPONENT OR ASSEMBLY NAME) Removal .............................. Title of operation
A WARNING! ... Precautions related to safety when carrying out the operation
0 0 & G ) T Step in operation
I Technigue or important point to remember when removing XXXX (1)
2. = = = (D) i indicates that a technique is listed for use during installation

3.9 999 assembly (3)

: .............................................................. Quantity of oil or water drained
—
Installation ... ... . Title of operation
e Installation is the reverse of removal
.............................................................. Technique used during installation
L Technigue or important point to remember when installing- - - - (2)
I Adding water, Ol .. ... . Step in operation
I Point to remember when adding water or oil
W ........................................................ Quantity when filling with oil and water

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

3. Listing of special tools

(1) For details of the description, part number, and quantity of any tools (A1, etc.) that appear in the operatio n
procedure, see the SPECIAL TOOL LIST later in this section.
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DISASSEMBLY AND ASSEMBLY WATER PUMP

WATER PUMP

Refer to the Engine Shop Manual.

WA380-3MC 30-15



DISASSEMBLY AND ASSEMBLY RADIATOR

1 Tighten the plugs on top of the hydraulic tank filter and the
plugs of the hydraulic piping, then add hydraulic oil through
the oil filler to the specified level.

i Run the engine to circulate the oil through the system,
then check the oil level again.

Bleed the system of air as detailed in Section 20,
TESTING AND ADJUSTING.

WA380-3MC 30-25



DISASSEMBLY AND ASSEMBLY

TORQUE CONVERTER CHARGING PUMP

The hose (7) from between the charging pump and the
torque converter oil filter.

The hose (8) from between the charging pump and the
top of the transmission.

4. Remove the mounting bolts, then remove the torque
converter charging pump (9).
i The work space is very restricted so be careful to avoid
injured hands or fingers.

This step requires 2 workers to install the lifting tool T to
prevent the pump from falling.

— >~ Torque converter charging pump: 10 kg (22 Ib)

Installation

1 Installation is the reverse of removal.

1
i Install a new O-ring at the mating surface with the
housing.
i Fitthe O-ring securely in its groove being careful not to
damage it.
WA380-3MC

DLW03800

DLWO01902

DLWO01903
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER

iv) Fit the plate (1) and install the snap ring (5).

v) Install the pilot (4).
<\, Mounting bolt: Thread tightener (LT-2)

&—— Mounting bolt: 30.9 + 3.4 NIm (22.8 £ 25.1 Ibf ft)

DEWO00531 DEW00530

B. Install the turbine and case assembly (3) to the stator
shaft and pump assembly (2).
<\, Mounting bolt: Thread-tightener (LT-2)

&—— Mounting bolt: 30.9 + 3.4 NIm (22.8 £ 25.1 Ibf ft)

DEWO00529
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

D. Push in the shaft (63) toward the rear, then pass the shaft
through the front housing and remove.

A WARNING! Be careful not to get fingers caught
between a gear and the housing.

U Be careful not to damage the spline grooves of the
shaft.

E. Remove the bearing cup (67).

F. Remove the bearing cone (68), snap ring (65), gear (66),
and bearing cone (69) from the shaft (63).

19. Covers
A. Remove the covers (70) and (71).
U Remove both O-rings.

B. Remove the O-ring (72).

WAS380-3MC

DLWQ0210

DLW00211

DBW00212
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

C. Assemble split spacer (21) to stepped portion of shaft,
then assemble ring washer (20) to split spacer, and install
snap ring (19).

D. Turn over rear housing, and install snap ring (17) at pump
mount.

U Perform the same procedure at the loader pump end.

12. Use eye bolts to raise the rear housing (14), then it set to the
mounting position of the torque converter, and tighten the
mounting bolts (16-1).

U  Align the mounting bolt holes properly, being careful of
the meshing with the pump accessory gear, and install.

U Blow air into the oil holes to check that they are correctly
aligned.

&—— Mounting bolt: 112.8 + 9.8 N I'm (83.2 + 7.2 |bf ft)

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CLUTCH PACK

Disassembly of 2nd, 4th clutch pack

1. Seton tool B1 with the 4th clutch side at the top, fit a puller to
the idler gear (50), then remove the bearing (51) together with

the idler gear.

2. 4th gear

A. Remove the thrust washer (52), 4th gear (53), needle

bearing (54), and thrust washer (55).

B. Remove the snap ring (56), spacer (57), and needle

bearing (58) from the 4th gear (53).

3. End plate

A. Install tools B3 and B5, then tighten tool B4, and remove

the ring (59).

U Remove tool B3 after removing the ring.

B. Remove the end plate (60).

DBWO00260

TRy
L]

55 53 54 52

DBW00261

56 57 58

Bl

- =

= —

DLW02260

DBWW00263

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY TRANSMISSION CLUTCH PACK

B. Assemble the needle bearing (36) and thrust washer
(34).
A\ Thrustwasher: Transmission oil

C. Assemble the snap ring (33).
U Fitthe snap ring securely in the groove of the shaft.

DBW00292

11. Assemble the idler gear (32).

12. Bearing
A. Press-fit the inner bearing (31) and spacer (30).

B. Assemble the snap ring (29).
U Fitthe snap ring securely in the shaft groove.

DBW00251 DBWO00250

C. After press-fitting the bearing, check that clearance "c" )

between the thrust washer and the gear is within the

standard value.

U ¢=0.02-1.58 mm (0.0007 - 0.0622 in.)

c .
EJ\H
DBW00293
13. Blow compressed air through the oil hole in the shaft and 1st, 3nd clutch assembly

check that each clutch works properly.

U If the gear where the air is blown in is held in position, the
clutch is working properly.

DBW00294

WA380-3MC 30-85



DISASSEMBLY AND ASSEMBLY

TRANSMISSION CONTROL VALVE

Disassembly

1. Remove the mounting bolts, disconnect upper valve (2) from
the lower valve (1), then remove the gasket (3).

2. Upper valve disassembly
A. Remove the mounting bolts, remove the lock plate (4),
then remove the manual valve (5).

B. Remove the O-ring (6) and orifice (7) from the manual
valve (5).

C. Remove the plug (8) and O-ring (9).

D. Remove the mounting bolts, then remove the bracket
(10), cover (11), gasket (12), pilot valve (13), and pilot
spring (14).

E. Remove the valve (15), spring (16), valve (17), main relief
valve (18), and mode spring (19).
U Record the shim thickness.

F. Remove the dummy spool (20), torque converter out-
spring (21), and torque converter out-valve (22).

G. Remove the mounting bolts, remove the cover (23),
gasket (24),and dump spring (25), then remove the dump
valve assembly (64).

H. Remove the orifice plug (26) from the dump valve
assembly (64), remove the valve plug (28) from the dump
valve (27), then remove the check spring (29) and ball
(30).

I.  Remove the orifice (31) and plug (32) from the upper
valve (2).

3. Lower valve disassembly
A. Remove the mounting bolts, them remove the pilot filter
(33) and O-ring (34).

B. Remove the mounting bolts, then remove the parking
brake solenoid (35), and O-rings (36) and (37).

C. Remove the mounting bolts, then remove the solenoid
valve (38), and O-rings (39) and (40).

D. Remove the mounting bolts, then remove the cover (41),
gasket (42), the F-return spring (43), and sleeve (44).

E. Remove the priority valve (45).
F. Remove the brake valve (46) and return spring (47).

G. Remove the mounting bolts, then remove the cover (48),
gasket (49), and priority spring (50).

WAS380-3MC

H.

Remove F return spring (51) and sleeve
(52) then remove F-R valve (53).

Remove the plug (54) from the F-R valve
(53).

Remove the return spring (55) and spring
spacer (56), then remove the speed
valve (57) and the H-L valve (58).

Remove the orifices (59), (60), and (61),

and plugs (62) and (63) from the lower
valve (1).
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DISASSEMBLY AND ASSEMBLY DRIVE SHAFT

B. Align the match marks, and tighten the coupling (8) and
retainer (19) with the mounting bolt (7).
U Torque the bolt as specified tightening after
installation on the machine.

A<\ Spline: Grease (G2-L1)

=—— Mounting bolt: 276 + 29 NI'm (204 * 21 Ibf ft)

DBW01943

C. Align the match marks, then install the coupling and tube
(1)

U Check that the couplings face in the same direction.

U If the spline is worn, replace the entire drive shaft
assembly.

A<\, Spline: Grease (G2-L1)

DEW00819

3. Center drive shaft rear drive shaft installation
U Perform the procedure in Step 2C, front the drive shaft. Center drive shaft

DEWO01936

Rear drive shaft

DBWO01937
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DISASSEMBLY AND ASSEMBLY

DIFFERENTIAL

5. Cage
A. Thread in the jacking screws and using guide bolts (7) (16
mm, P=2, L=50 mm), remove the cage assembly (8).
i Check the number of shims and use this as a
reference during reassembly.

i Loosen the coupling mounting bolts and fit them
temporarily.

— >~ Cage assembly: 46 kg (101 Ib)

B. Remove the O-ring (9) from the cage.

6. Install the bleeder screw, blow in compressed air from portion
a, raise the housing and piston (10), then remove the brake
piston.

i If the D-ring is damaged, blow in air suddenly to form a
gap between the housing and the piston. Then lever it out
and remove it.

Be careful not to damage the housing and piston surface
when removing the piston.

7. Bearing carrier assembly removal
A. Sling the differential carrier assembly (11), thread in
forcing screws, raise it evenly, then remove the bearing
carrier (12).

B. Remove the square ring and D-ring.

U Count the shims and use this number as a reference
during reassembly.

U Mark the right and left carriers to prevent confusion
during reassembly.

U Fita sling around the differential carrier, then raise
the carrier.

U Use a puller to remove the bearing cone from the
bearing carrier.

8. Differential carrier assembly removal
A. Lift off the differential carrier assembly (11) from the
differential housing (13).
U Use extreme care to prevent the lifting tool from
coming off during removal.
Differential carrier assembly: 55 kg (265 Ib)

WAS380-3MC

DBWQ1977

Airgun
DBW01978

DBW01979

13

DBWO01980
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DISASSEMBLY AND ASSEMBLY DIFFERENTIAL

10. Adjusting tooth contact
Apply a light coat face of red lead to a minimum of seven or eight teeth of bevel gear. Hold the bevel gear by
hand to act as a brake, rotate the pinion gear forward and backward and inspect the pattern left on the teeth.

Tooth contact Cause Procedure for adjustment

The tooth contact pattern | Adjust the pinion gear by adjusting the shims at
should start from about | the cage. Adjust the bevel gear in the same way as
& mm from the toe of when adjusting backlash.

the bevel gear and cover
about 50% of the length
of the tooth. it should

be in the center of
DEWOOSI0 | the tooth height.

Bevel pinion gear is too | 1. Reduce shims at pinion
far from bevel gear. gear to bring closer ,
/ to bevel gear. 2
2. Move bevel gear further -y
/ away from pinion
gear and adjust ,t
1

L backlash correctly.
CEWOOS04 DEWGO903

il

Bevel pinion gear is too 1. Increase shims at pinion

close to bevel gear. gear to move away
from bevel gear.

2. Move bevel gear closer
to pinion gear and adjust
backlash correctly.

>,

N

DEWOHS0S DENQUG0S

Bevel gear is too close to| 1. Reduce shims at pinion gear

e pinion gear. to bring claser to bevel gear, ﬂﬁw
,// /’,3"/ 2. Move bevel gear further 2
s away from pinion e
7 I / gear and adjust
{mﬁ k .iiw backlash correctly. t
DEWUNS06 1 DEWIH908

Bevel gear is too far from| 1. Increase shims at pinion
pinion gear. gear to move away
from bev’ai gear. 2
2. Move bevel gear closer o
to pinion gear and
¢

adjust backlash correctly. P

DEWDOSOY DEWD0308

U When adjusting the bevel gear, do not change the preload of the bearing. Adjust by moving shims between the
left and right. Always keep the same total thickness of shims.
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DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

D. Remove the pinion gears (28) from the planetary carrier
(25), then remove the bearing cones (29) and spacers
(30).

— . Planetary carrier 19 kg (41.9 Ib)

28

DLW01619

WAS380-3MC

DBW02046
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DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

12. If the differential cover (3) was removed, see DIFFERENTIAL
ASSEMBLY, Disassembly, elsewhere in this section.

13. Tighten the drain plugs (1), then add oil through oil filler (38)
to specified level.
U Position the axle so it is horizontal and add a small
amount of oil before installing to assembly to the chassis.

U Add oil and check the oil level again after installing to the
chassis.

38 (When checking oil level)

DBWO01656

U Be sure the housing is horizontal when checking the oil
level.

WAS380-3MC

DBW02025

DBWO01973
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

.:. 2
i Be sure to install the shims.
i Adjust the shims so that the clearance between the
cylinder and rear frame is 0-5 mm (0-0.20 in.).
=<1

Install the cab and floor assembly as described later in
this section.

WA380-3MC 30-155



DISASSEMBLY AND ASSEMBLY

STEERING VALVE

D. Install an O-ring and backup ring to the plug (3), then
thread the plug into the valve body.
os—— Plug: 137.3+ 2.0 NIm (101.3 + 1.5 Ibf ft)

5. Installing the steering spool assembly
A. Insert the steering spool assembly (13) into the valve

body.
i Ensure that portion A of the spool faces the correct
direction.

B. Install the spring seat (10).

C. Install the spring (9).
i Install the other spring and seat to the opposite side
of the valve body at this time.

D. Install an O-ring to the case (8), then install the case onto
the valve body.

E. Install the two bolts (7) the secure the case to the valve
body.
o—— Bolts: 41.2 + 2.0 NIm (30.4 = 1.5 Ibf ft)

i Install the other case and bolts to the opposite side of
the valve body at this time.

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY ORBITROL VALVE (STEERING PILOT VALVE)

11. Install the dust seal (14) in the bushing (12).
12. Install the X-ring seal (13) in the bushing (12).

13. Insert the bushing (12) in the spool. Rotate the bushing to
install it in place.
i Use a plastic hammer to tap the bushing into final
position.

The bushing must be in contact horizontally with the
bearing race.

14. Use a screwdriver or similar tool to fit the snap ring (11) in its
groove in the orbitrol valve housing.

Rotor

15. Place the orbitrol valve housing in a vise as shown.

i Line the vise jaws with copper plates, then tighten the vise
only enough to hold the orbitrol valve in place. Do NOT to
tighten the vise excessively or equipment damage will
result.

Check that the spool and sleeve are recessed inside the
housing surface with 14 holes.

16. Install the O-ring (9) in the orbitrol valve housing.

17. Install the spacer plate (8), then align the bolt holes in the
spacer plate with the tap holes in the housing.

DLWO01720
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DISASSEMBLY AND ASSEMBLY

LEFT BRAKE VALVE

Assembly

1. Valve

Use the mounting bolts (5) to secure the S-flange assembly
(8) to the jig I, then secure the jig to the vise.

A.

Install springs (14) and (15) to the S-flange assembly (8)
in this order, then install the holder (13) on the top spring
(17).

Install the O-ring (20) to the T-flange assembly (9).
i Use anew O-ring.
A<\ O-ring: Lithium grease

Set the S-cylinder assembly (7) to the S-flange assembly

(8), and secure it in place with the mounting bolts (5).

i Align the match marks during assembly.

&—— Mounting bolts: 58.8 - 73.6 N I'm (43.4 - 54.3 Ibf
ft)

Install the spring (11) and O-ring (12) to the S-cylinder
assembly (7), then tighten with plug (10).
A<\ O-ring: Lithium grease

Plug threads: Thread tightener (Thread lock
1303B)

o—— Plug: 152.0 + 24.5 NIm (112.1 + 18.1 Ibf ft)

2. Bracket assembly .
Remove the valve from the jig I.

A. Setthe S-flange assembly face up, then install the oil
seal (6).
i Use anew oil seal

i Lip of the oil seal: Lithium grease

B. Install the bracket assembly (4) and tighten the
mounting bolts (5).

&—— Mounting bolts: 58.8 - 73.6 N Im (43.4 - 54.3
Ibf ft)

C. Install the seat (1), pedal stopper (2) and boot (3) to
the valve.

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC, STEERING, SWITCH, PPC PUMP

4. Floor support 2
A. Remove the inspection covers (5) and (6) on the
right side.

B. Use the nylon lifting tool T to sling the right floor support
(7), remove the mounting bolts and lift the floor support
free.

— >~ Floor support: 19 kg (41.9 Ib)

5. Hydraulic piping
A. Remove the clamps from the air conditioner hose (8) and
the hydraulic hoses (9), then move the hoses to the rear.

TN

B. Remove the hydraulic hoses (11), (12), (13) and  |¢% 3
(14) at the bottom of the hydraulic pump (10).
i Fit covers to the openings to prevent dirt or
water from entering the connections and hoses.

i Label the hoses to ease reconnection later.

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY

2-SPOOL MAIN CONTROL VALVE

Assembly

1.

Cut-off valve assembly

A. Fit new O-rings to the plugs (43), (42) and (41), then
thread the plugs into the valve body (1).
o—— Plug: 275 +29.4 NIm (203 + 21.7 Ibf ft)

B. Assemble the valve (40), spring (39) and seat (38) to the
valve body (2); fit a new O-ring to the bar (37), then
secure the bar to the valve body with the screws provided.
o—— Bar screws: 66.7 £ 7.8 NIm (49.2 + 5.8 Ibf ft)

C. Assemble the valve (36), spring (35) and piston (34) to
the valve body (2); fit a new O-ring to the flange (33), then
secure the flange to the valve body with the screws
provided.

o—— Flange screws: 66.7 + 7.8 NIm (49.2 £ 5.8 Ibf ft)

D. Thread the screen (32) and pilot valve (31) into the cut-off
valve body (2).
o—— Screen: 34.3+4.9 NIm (25.3 £ 3.6 Ibf ft)

o—— Pilotvalve: 147 + 9.8 N I'm (108 + 7.2 Ibf ft)

Check valve assembly, flange and plugs
A. Thread the plugs (45) and (44) into the body (1).
o—— Plug: 152 + 24.5 NIm (112 + 18.1 Ibf ft)

B. Fita new O-ring to the flange (30), then secure the flange
to the valve body (1) with the bolts provided.
o—— Flange bolts: 66.7 + 7.8 NIm (49.2 + 5.8 Ibf ft)

C. Install the valve (29) and spring (28) to the valve body (1),
then fit a new O-ring to the plug (27) and thread the plug
into the valve body.

o—— Plug: 466 + 24.5 NIm (344 + 18.1 Ibf ft)

Thread the suction valve (26) into the body (1).
&—— Suction valve: 226 + 9.8 N I'm (167 + 7.2 Ibf ft)

Thread the safety valve (25) into the body (1).
o—— Safety valve: 226 £+ 9.8 N I'm (167 + 7.2 Ibf ft)

Thread the main relief valve (24) into the body (1).
o—— Valve: 152 + 245 NIm (112 + 18.1 Ibf ft)

WAS380-3MC
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DISASSEMBLY AND ASSEMBLY PPC VALVE

PPC VALVE

Removal

A WARNING! Stop the machine on level ground and install
the safety bar on the frame. Lower the
bucket to the ground and stop the engine.
Then apply the parking brake and block the
wheels to prevent the machine from moving.

A WARNING! Operate the control levers several times to
release the remaining pressure in the
hydraulic piping. Then loosen the oil filler cap
slowly to release the pressure inside the
hydraulic tank.

1. Remove the covers (1).

2. Loosen the plugs (2) and (3) on top of the hydraulic tank filter
to prevent the oil inside from flowing out.

3. Remove the floor inspection cover (4).

4. Disconnect the hydraulic piping:
1  Hose (6) between the PPC valve and the PPC valve

1  Hose (7) between the PPC valve and the hydraulic tank

1  Hose P2 (8) and hose P3 (9) for the boom spool

Hose P4 (10) and hose P1 (11) for the bucket spool

When removing the 4 hoses at the bottom of the PPC
valve, remove the hoses from the outside, then remove
the nipples and disconnect the hoses.

Label the hoses to ease reconnections later.

i, Front of
bt machine

DBWO02160
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TESTING AND ADJUSTING BOOM CYLINDER

Installation
1 Installation is the reverse of removal.

A WARNING! Use a bar to align the pin holes. NEVER use
your fingers to align the pin holes.

%3

U Clearance e: Maximum 2.0 mm (0.079 in.)

U Remove the support.

U Coat each pin with grease.

DBW02178

i Fitthe O-ring securely in the groove.

i Be careful not to twist or crimp the hoses during

installation.
<1
@ a
i Clearance a: Maximum 1.5 mm (0.059 in.) F ] /M\\ﬂ@l
i e
; e o - ]
T — 1
e
T
LM N uw\ L} DBW02177
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

6. Dust seal and bushing %6
A. Pull out dust seal (15) and bushing (16) from
boom (14).

14 DBWO02188 DBW02189
\’\”
\35
15
H e

DLWO02190

B. Pull out the dust seal (17) and bushing (18) from the
bellcrank (11).

DBW02191

P
DBW02192
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DISASSEMBLY AND ASSEMBLY FUEL TANK

Installation

1 Installation is the reverse of removal.

1

i Tighten the mounting bolts in the following order:
Left
Rear
Right

G W) Mounting bolts: 927 + 103 N ! m (684 + 76 Ibf
ft)
Width across flats: 36 mm

Keep the tank horizontal while raising it into position.

Raise the palleter fully, then lift the fuel tank.

Pull the breather tube under the chassis before
connecting.

DBWO02215

Refilling with fuel
Tighten the fuel tank drain valve, then add fuel through the
fuel filler (12).

DLWO03841
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DISASSEMBLY AND ASSEMBLY MAINTENANCE MONITOR

MAINTENANCE MONITOR

Removal

A WARNING! Stop the machine on level ground and install
the safety bar on the frame. Lower the
bucket to the ground and stop the engine.
Then apply the parking brake and block the
wheels to prevent the machine from moving.

A WARNING! Disconnect the cable from the negative
terminal of the battery.

1. Cover
A. Remove cover (1) from cab.
i Remove the cover and leave the bolts loosened.

B. Remove cover (2).
i Open the fuse box cover and leave the bolts
loosened.

DBWO1842

C. Remove monitor cover (3).
i Remove pad assembly (4) and mounting bolt cap (5).

i Remove the boot.

i Turn the cover to the outside.

DBWO01843
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DISASSEMBLY AND ASSEMBLY AIR CONDITIONER CONDENSER

4. Disconnect hoses (4) and (5).
i Fit covers to the open hose joints to prevent the P |
entrance of water and debris.

DBW02234

5. Unplug electrical wiring connectors (6), (7), (8) and (9).

6. Sling the condenser and bracket assembly (10), then remove
all except 2 of the bracket assembly mounting bolts
i Temporarily leave 1 mounting bolt installed at the top left
and right sides of the bracket.

7. Support the condenser and bracket assembly, then remove
the remaining 2 mounting bolts and lift off the condenser and
bracket assembly (12) from the inside of the bulkhead (11).
U Leave the receiver drier installed to the bracket.

— . Condenser and bracket assembly: 20 kg (44 |b)

!

DBW022<;>
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MAINTENAINCE STANDARD ENGINE MOUNT, TRANSMISSION MOUNT

ENGINE MOUNT, TRANSMISSION MOUNT

(_——H__J S
/

/

( /
/
|
\\ ——— T
0 N |
o &/ |
Q) -
L__ﬂ_-@v[—--—— o
SEE DETAIL A DETAIL A
2.z
549 ¥ 59 Nm

279F34 Nm 113110 Nm

S$12AD001

Unit: mm
No. Check item Criteria Remedy

Clearance between transmission bracket and .
1 i 1-2 Adjust
adjustment bolt typ.(4-places)
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MAINTENANCE STANDARD

TRANSMISSION

1ST AND 3RD CLUTCH

8 1 7
i
r@ N @
_ RS (
__ 3 _._O )
AN
ﬂl M
| RN i L
/]
4 2 6 6 6 6 5 3
SAW00648
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
size Shaft Hole clearance limit
) -0.27 +0.06 0.20 -
inner 110 0.43
1 Clearance between ( ) -0.32 -0.07 0.38
piston and cylinder -0.27 +0.06 0.20 -
(outer) | 165 -0.32 -0.07 0.38 043
Clearance at 1st and 3rd
2 |clutch shaft bearing press- fit 60 +0.054 0 -0.044 - -
section (F) +0.044 -0.015 -0.069
Replace
Clearance at 1st and 3rd
3 |clutch shaft bearing press-fit 60 : 88?2 0%15 i 0(')001 415' -
section (R) ' e e
Clearance at 1st and 3rd
4 |clutch shaft spacer press-fit 60 : 8822 i 88‘21 i 0(')0(?;' 4' -
section (F) ' e e
Clearance at 1st and 3rd
5 |clutch shaft spacer press-fit 61 +0.030 0 -0.011- -
section (R) +0.011 -0.03 -0.06
Standard size Tolerance Repair limit
6 Thickness of gear and thrust 3.0 +01 27
washer
7 Thickness of 3rd clutch side 50 +005 i
spacer
8 |End play of 1st gear 0.02-1.58
9 |End play of 3rd gear 0.1-0.9
WAS380-3MC 40-13



MAINTENANCE STANDARD DIFFERENTIAL

DIFFERENTIAL (2/2)

5 \“\\ \
=
/ﬂ{a_ﬂ :
i)
—_ ——JUH | _
\
9/ E—U\[}E 2 10

12

SAW00660
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MAINTENANCE STANDARD STEERING VALVE

STEERING VALVE

2 1
ﬁ e
[¢] (o]
= b
e
° q
4 3
SLW01253
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Free Installed Installed load Free Installed
length length length load
. : 56.9 471N Replace
1 |Steering spool return spring 37.2 32.0 (5.8 kg) - (4.8 k)
. 93+49N 7.8N
2 |Load check valve spring 20.9 13.2 (0.95  0.5kg) - (0.8 k)
. 136.1 N 114.7 N
3 [Demand spool return spring 75.1 68.5 (13.88 kg) - (11.7 kg)
: . 182.4 N 1451.1N
4 [Relief valve spring 24.0 22.19 (18.6 kg) - (14.8 kg)
. 23N 18N
5 [Check valve return spring 216 17.0 (0.23 k) - (0.18kg)
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MAINTENANCE STANDARD

HYDRAULIC PUMP

HYDRAULIC PUMP (Hydraulic, steering, switch, PPC pump)

1 3 1 3 1 3 1 3
. 2
3
] K
R { 7 3 4
4 i
2 2 2
GaEl L] GEen] Gxim)
279+29Nm 279+29Nm 279+29Nm 113+9.8Nm
(28.5+3kgm) (28.5+3kgm) (28.5+3kgm}  (11.521kgm) SBW00672
Unit: mm
No. Check item Criteria Remedy
Model Standard clearance Clelgara_mce
mit
_ SAL (3) 100 0.13-0.18 0.22
1 |Side clearance SAL (3) 50
SAL (3) 36 0.10-0.15 0.19
SAL (1) 25
SAL (3) 100
C_Iearance bet\/\_/een InSIde SAL (3) 50 0.060 - 0.149
2 |diameter of plain bearing and 0.20
outside diameter of gear shaft SAL (3) 36
SAL (1) 25 0.060 - 0.119
Model Standard size Tolerance
SAL (3) 100 Replace
3 |Depth for knocking in pin SAL (3) 50 14 0
SAL (3) 36 -0.5
SAL (1) 25 10
4 [Rotating torque of spline shaft 22.6 - 40.2Nm (2.3 - 4.1kgm)
: : Standard Delivery
Model Rotating Delivery delivery amount
speed pressure -
amount limit
Discharge amount SAL (3) 100 231Rmin | 214 Rmin
- Oil: EO10-CD 20.6 MPa - -
Oil temperature: 45 - 55£¢ | SAL (3) 50 (210 kglcm?) | 112 Amin_| 102 Rmin
SAL (3) 36 | 2,500 rpm 84 Rmin 77 Rmin
2.9 MPa . .
SAL (1) 25 (30 kg/cm?) 60 Rmin 52 Rmin
WA380-3MC 40-43
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