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FOREWORD

HOW TO READ THE SHOP MANUAL

HOW TO READ THE SHOP MANUAL

VOLUMES

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

Chassis volume: Issued for every machine model
Engine volume: Issued for each engine series
Each issued as one
volume to cover all
models

These various volumes are designed to avoid
duplicating the same information. Therefore, to
deal with all repairs for any model , it is neces-
sary that chassis, engine, electrical and attach-
ment volumes be available.

Electrical volume:
Attachments volume:

DISTRIBUTION AND UPDATING

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

FILING METHOD

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

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

10-3

Item number (10. Structure
and Function)

Consecutive page number for
each item.

Example 2 (Engine volume):

12-5

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

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

10-4 12-203
10-4-1— 12-203-1
10-4-2 _—Added pages —|__ 15 543 5
10-5 12-204

00-6

REVISED EDITION MARK

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

REVISIONS

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

SYMBOLS

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

Symbol Item Remarks

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

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

Weight of parts of systems.
Caution necessary when se-

Weight | lecting hoisting wire, or when
working posture is important,
etc.

. . Places that require special at-

Tightening tention for the tightening
torque | yorque during assembly.
Coat Places to be coated with ad-

hesives and lubricants, etc.

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

pacity.

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

Liter to U.S. Gallon
1¢ = 0.2642 U.S. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.264 | 0528 | 0.793 | 1.057 | 1321 | 1685 | 1.84% | 2.113 | 2378
10 2642 | 2906 | 3.170 | 3.434 | 3.698 | 3963 | 4.227 | 4.491 | 4755 | 5.019
20 5283 | 5548 | 5812 | 6.076 | 6.340 | 6604 | 6.869 | 7.133 | 7.397 | 7.661
30 7.925 | 8.189 | 8.454 | 8718 | 8.982 | 9.246 | 9.510 | 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944
50 13.209 | 13.473 | 13.737 [ 14.001 | 14.265 | 14.529 | 14.795 | 15.0568 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 | 16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 | 19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21.134 | 21.398 | 21.662 | 21.926 | 22.190 | 22.455 | 22.719 | 22.983 | 23.247 | 23.511
90 23.775 | 24.040 | 24.304 | 24.568 | 24.832 | 25.096 | 25.361 | 25.625 | 25.889 | 26.153

Liter to U.K. Gallon
1¢ = 0.21997 U.K. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.220 | 0.440 | 0660 | 0.880 | 1.100 | 1.320 | 1.540 | 1.760 | 1.980
10 2200 | 2.420 | 2.640 | 2.860 | 3.080 | 3.300 | 3.520 | 3.740 | 3.950 | 4.179
20 4399 | 4619 | 4839 | 5.059 | 5279 | 5499 | 5719 | 5939 | 6.159 | 6.379
30 6599 | 6.819 | 7.039 | 7.259 | 7.479 | 7.969 | 7.919 | 8.139 | 8359 | 8.579
40 8.799 | 9.019 | 9.239 | 9.459 | 9.679 | 9.899 | 10.119 | 10.339 | 10.559 | 10.778
50 10.998 | 11.281 | 11.438 | 11.658 | 11.878 | 12.098 | 12.318 | 12.528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14.298 | 14.618 | 14.738 | 14.958 | 15.178
70 15.398 | 15.618 | 15.838 | 16.058 | 16.278 | 16.498 | 16.718 | 16.938 | 17.168 | 17.378
80 17.598 | 17.818 | 18.037 | 18.257 | 18.477 | 18.697 | 18.917 | 19.137 | 19.357 | 19.5677
90 19.797 | 20.017 | 20.237 | 20.457 | 20.677 | 20.897 | 21.117 | 21.337 | 21.557 | 21.777
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GENERAL

WEIGHT TABLE

Unit: kg
Machine model WA450-3
Serial No. 53001 and up
Counterweight 1600
Fuel tank 260
Battery (each) 53
Floor frame assembly 375
Floor, cab assembly 677
Air conditioner unit 125
Operator’s seat 35
Floor board 245
ROPS cab 635
WA450-3 01-7



STRUCTURE AND FUNCTION TORQUE CONVERTER

TORQUE CONVERTER

SDW00010

1. Breather Specifications

2. Housing Model: TCA38-4Z

3. Hydraulic, PPC tandem pump mount Type: 3 element, 1 stage, 1 phase
4. Steering, switch tandem pump mount Stall torque ratio: 3.15

10-10 WA450-3



STRUCTURE AND FUNCTION

TRANSMISSION

FORWARD 1ST

38 17 18 19 2
|
\\\::
D L
e I
oo‘: Y 1Y 1 ; @
) - p— I ,“‘g]
35 in yorle
' 22
33 : —t L_AiJ
28 e T 0
27
e
26

Operation

In the case of FORWARD 1st, FORWARD
clutch (18) and 1st clutch (17) are engaged.
The motive force transmitted from the torque
converter to input shaft (2) is transmitted to
gear (19), which is installed to the input shaft.
Each clutch disc of FORWARD clutch (18)
and 1st clutch (17) is engaged by the oil
pressure applied to the piston.

The motive force from the torque converter
passes from input shaft (2) through gear (19)
and is transmitted to FORWARD gear (22).
When FORWARD clutch {18} is engaged, the
motive force is transmitted to the FORWARD
1st cylinder.

WA450-3

SDW00024

The 1st clutch is engaged, so the motive
force transmitted to the FORWARD 1st cylin-
der passes through 1st clutch (17} and is
transmitted from 1st gear (38) to 2nd clutch
gears (35, 33). It then passes through 3rd
clutch gear (28) and output gear (27) and is
transmitted to output shaft (26).

10-21



STRUCTURE AND FUNCTION

FLOW VALVE

TRANSMISSION CONTROL VALVE

LM

NN

1. Valve body
2. Valve spool

Operation

* The oil from the pump flows to the trans-
mission clutch circuit but when it becomes
greater than the specified flow, the flow valve
acts to send oil to the transmission lubrica-
tion circuit.

*  When the oil from the pump becomes
greater then the specified flow, valve spool
{2) moves and part of the oil from the oil
pump flows to the transmission lubrication
circuit.

10-32

%

SDW00038

. To transmission clutch circuit
b. From pump
To transmission lubrication circuit

WA450-3



STRUCTURE AND FUNCTION PROPORTIONAL SOLENOGID VALVE

PROPORTIONAL SOLENOID VALVE

I | 1Z]

1. Body
2. Coil
3. Case
4. Adjustment
screw
. Plunger
6. Shaft
§ 5 4 SWH03743
TRANSMISSION SOLENOID VALVE
1
10
2
3 /E /
4 / : 5
9\
5 qﬁi % { ) —10
5 % N E—
1
8
SWW03744
]
1. Nut 6. Pin
2. Cor 7. Spring
3. Cail 8. Valve seat
4. Plunger 9. Body
5. Spring 10. Connector

WA450-3 10-43



STRUCTURE AND FUNCTION DIFFERENTIAL

Outline

¢ The motive force from the drive shaft passes
through bevel pinion (1) and is transmitted
to bevel gear (5). The bevel gear changes
the direction of the motive force by 90°, and
at the same time reduces the speed. It then
transmits the motive force through differen-
tial (4) to sun gear shaft (2).

SEW00077

When driving straight forward ~
*  When the machine is driven straight forward, g P

the rotating speed of the left and right wheels ' 6
is the same, so pinion gear (4) inside the f,,
differential assembly is sent through pinion

gear (4) and side gear (3) and is transmitted
equally to left and right sun gear shafts (2).

=
]

&
L

b
LJ

(4) and side gear (3) inside the differential
assembly rotate in accordance with the dif-

ference between the rotating speed of the S:C — /\)__3

S

When turning 6
*  When turning, the rotating speed of the left
and right wheels is different, so pinion gear

left and right wheels. The motive force of

i

carrier {6) is then transmitted to sun gear =)
shafts (2). -
3
2
) 4
SEW00079
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STRUCTURE AND FUNCTION STEERING VALVE

FLOW AMP

/, 0o —
. S

B

7 6 5 SLW01226
1. Steering spool 5. Cap A: From Orbit-roll valve
2. Valve housing (body) 6. Capscrew B: From Orbit-roll valve
3. Spring seat 7. Flow arm notch C: Passage (inside housing)
4. Return spring
¢ Operation of flow amp
1. Spool at neutral (Orbit-roll valve not actuated) 1 4

PB PA
— i
Stop valve Stop valve
Orbit-rolt
N —

Relief

valve

l I .

Switch pump SLW01227

 When the Orbit-roll valve is not actuated,
both pilot port PiIA and pilot port PiB are
connected through the Orbit-roll to the drain
{return) circuit, so steering spool (1) is kept
at neutral by return spring (4).

10-64 WA450-3



STRUCTURE AND FUNCTION

ORBIT-ROLL VALVE

ORBIT-ROLL VALVE

O

2

O

Needle bearing
Center spring
Drive shaft
Valve body

APONA

10-74
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Rotor
Cover
Center pin
Sleeve
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6
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1
SEW01234
8. Spool
10. Stator
11. Lower cover
12. Check valve
WA450-3



STRUCTURE AND FUNCTION

WAA450-3

SWW03752
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BRAKE PIPING

. Brake valve (right)

. Hydraulic tank

. Parking brake switch

. Parking brake emergency cancel switch
. Rear brake

. Charge valve

. Accumulator

. Slack adjuster

. Rear brake

. PPC brake pump

. Transmission control valve
. Parking brake valve

. Parking brake

. Brake valve {left)

. Front brake

. Slack adjuster

. Front brake

10-85



STRUCTURE AND FUNCTION

Operation

1.

When no oil is being supplied to accumula-
tor {cut-out condition)

The pressure at port B is higher than the set
pressure of the relief valve (R1), so piston
{8) is forcibly pushed up by the oil pressure
at port B. Poppet (6) is opened, so port C
and port T are short circuited.

The spring chamber at the right end of spool
{15) is connected to port C of the relief valve
(R1)}, so the pressure becomes the tank pres-
sure. The oil from the pump enters port P,
pushes spool (15) to the right at a low pres-
sure equivalent to the load on spring (14),
and flows from port A to the PPC valve.

At the same time, it also passes through
orifices (17), (18), and (16), and flows to the
tank.

When oil is supplied to accumulator

Cut-in condition

When the pressure at port B is lower than
the set pressure of the relief valve (R1), pis-
ton (8) is pushed back down by spring (5).
Valve seat (7) and poppet (6) are brought
into tight contact, and port C and port T are
shut off. )

The spring chamber at the right end of spool
(15) is also shut off from port T, so the pres-
sure rises, and the pressure at port P also
rises in the same way.

When the pressure at port P goes above the
pressure at port B (accumulator pressure),
the supply of oil to the accumulator starts
immediately. In this case, it is decided by
the size (area) of orifice (17) and the pres-
sure difference (equivalent to the load on
spring (14)) generated on both sides of the
orifice. A fixed amount is supplied regard-
less of the engine speed, and the remaining
oil flows to port A.

10-96

CHARGE VALVE

T C+t -
R3 R1 Z%
o 1B %
L8
é - g Front accumulator
fa pilot pressure
/ A OB
/Hs P
/ 16 W ¥ Correrrrererars
Y To front, rear H
/ A accumulator 18 4
dTo \ N
1pec [O R2
Fvalv; * :{
s
—hH1
Q :
1 ON14  f
P 17 .. 15
SDW00116
T C T

2

, 4 Front accumulator
pilot pressure

~B
/ I
16 19¢ =
A H To front, rear
7 A 4 accumulator 18 2
UTo \ #
E PPC |O R2
Y vaive f /‘
-2 ’

SDW00117
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STRUCTURE AND FUNCTION

PARKING BRAKE SOLENOID VALVE

PARKING BRAKE SOLENOID VALVE

AANNSY

X

At

Z)
2 L

SEW00131

Function

This solenoid valve is controlled by the park-
ing brake switch in the operator’s compart-
ment and acts to switch the flow of oil to the
parking brake.

10-106

Coil

Valve ass'y
Spring
Body

IN port
OUT port

WP AW

Operation

Parking brake applied

When the parking brake switch in the opera-
tor's compartment is turned ON, the sole-
noid valve is turned OFF (electric current is
cut), and the oil in the pilot circuit from the
transmission pump flows from the IN port
to the OUT port and opens the drain circuit.

Parking brake released

When the parking brake switch in the opera-
tor's compartment is turned OFF, the sole-
noid valve is turned ON (electric current
flows). The valve closes and the flow of oil
in the pilot circuit to the drain circuit is shut
off.

WA450-3



STRUCTURE AND FUNCTION

HYDRAULIC TANK

BREATHER

SEW00141

Preventing negative pressure inside tank
The tank is a pressurized sealed type, so if
the oil level inside the hydraulic tank goes
down, there will be negative pressure in the
tank. If this happens, a poppet is opened by
the difference between the pressure inside
the tank and the atmospheric pressure, and
air is let in to prevent negative pressure from
forming inside the tank.

10-118

PONS

Body

Filter element
Poppet
Sleeve

Preventing rise in pressure inside tank

If the pressure in the circuit rises above the
set pressure during operations because of
the change in the oil level in the hydraulic
cylinders or the rise in the temperature, the
sleeve is actuated to release the pressure
inside the hydraulic tank.

WA450-3



STRUCTURE AND FUNCTION CUT-OFF VALVE

2) When hydraulic pump pressure is higher

than cut-off pressure Main
Cut-off relief valve (3) opens and the pilot oil vaive

VRN

flows in the direction shown by the arrow.

When this happens, a difference in pressure
is generated between P2 and P4, so unload /
valve (1) opens. Therefore, the oil from the
switch pump (the oil from the steering valve) P
is drained.

Hydraulic pump

I

-
SO TR SR

Steering Switch
pump pump

SNW01281

WA450-3 10-129



STRUCTURE AND FUNCTION MAIN CONTROL VALVE

BOOM SPOOL AT RAISE POSITION

7 LOWER

X
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To hydraulic tank From pump To hydraulic tank

SEW00175
Operation

+  When boom lever (3) is pulled, the oil flows to the bypass circuit of boom spool (2). The

from port L of the PPC valve to port N and
port S. In addition, the oil at port T passes
through port M and flows to the drain cir-
cuit.

The oil pressure at port S pushes boom spool
(2) and moves it to the RAISE position.
The oil from the pump passes through the
bypass circuit of the bucket spool and flows

WAA450-3

bypass circuit is closed by the spool, so the
oil pushes open check valve (10). The oil
flows from port H to port |, and flows to the
cylinder bottom.

At the same time, the oil at the cylinder rod
end enters drain port C from port K and
returns to the tank. Therefore, the lift arm
rises.

10-139



STRUCTURE AND FUNCTION BUCKET POSITIONER AND BOOM KICK-OUT

Operation of proximity switch

Proximity switch for

Lift arm RAISE boom kick-out
* When the lift arm is lower than the set posi- @:r — C2)2a I;at;'attery
tion for the kick-out, the detector (steel plate) 3/(3

is not above the detection surface of the
proximity switch, so the proximity switch
load circuit is shut off.

Kick-out relay

The relay switch is turned OFF and the cur- Kick-out solenoid = pp—
id i A 1 2ff2
rent for the solenoid is shut off @ ] Leg [go_ quj
e eg—— "5 ¢
SEW00186
Lift arm lever
Proximity switch
Lift arm
Detector
PPC valve SWW03760
Proximity switch for
boom kick-out
L To battery
©:{ J:-:z 2 relay
03 3o
«  When the boom lever is moved to the RAISE _,,l,,
position, the boom spool is held at the RAISE
position by the cam follower and cam on . . Kick-out relay
the lever, and the lift arm rises. Kick-out solenoid e [ 113
1 2 12
g:: I—oa 3of- L—¢:j
2 I——c5 5 2 [; Te
06 |i6
SEW00186
Lift arm lever
Lift arm

Proximity switch

Id
Detector

SWW03761
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STRUCTURE AND FUNCTION ELECTRIC CIRCUIT DIAGRAM
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STRUCTURE AND FUNCTION . TRANSMISSION AUTO-SHIFT CONTROL SYSTEM

TRANSMISSION AUTO-SHIFT CONTROL SYSTEM

(With auto-shift transmission)
SYSTEM STRUCTURE DIAGRAM

No. Input No. Output
1 | Directional switch signal S ) D, (1) | FSOL
2 | Range switch signal (*) N D ,|@|rRsoL
3 | Transmission cut-off signal o, _ D) 13 |HLSOL
4 | Kick-down switch signal () . — @ @ |spPsoL
5 | Hold switch signal _© — LA, | (5) | Modulation valve solenoid
6 | Neutralizer relay signal D | Transmission (P (6) | Engine revolution signal
controller
7 | Travel speed signal P D), I (7) | Kick-down signal
8 | Engine revolution signal B (i B B | 8) | Alarm buzzer signal
9 Model (Engine) selection (D) _IN) | (9 | Hold signal
signal
< (D) AN}, 1(10) | Buzzer signal
10. | Manual switch signal —
—N)_ | 1(11)| Trouble code
—D , |(12)| Manual signal
A: Analog signal
D: Digital signal
P: Pulse signal
N: Network signal

CONTROL FUNCTION

Auto shift
F_——

Hold function
Kick-down function

Safety function

Trohbleshooting

Outline

The auto-shift control system receives the posi-
tion signals from the directional lever and range
lever, the engine speed signal, travel speed sig-
nal, and signals from other switches. The trans-
mission controller drives the speed solenoid
valve and automatically carries out shift control
to select the optimum speed range for the trans-
mission.

WA450-3 10-169



STRUCTURE AND FUNCTION _ SENSORS

ENGINE WATER TEMPERATURE SENSOR
TORQUE CONVERTER OIL TEMPERATURE SENSOR

1 2 3
Ea=Ih X
I — I A Se—
1 S

A —

o 2

Structure of circuit

SEW00294
1. Connector Function

2. Plug »+ These sensors are installed to the engine
3. Thermistor ; " cylinder block and transmission case. The

change in the temperature changes the re-
sistance of the thermistor, and a signal is
sent to the maintenance monitor to display
the temperature. If the display on the sub
monitor reaches the specified position, the
lamp flashes and the buzzer sounds to warn
of the abnormality.

WA450-3 10-179



STRUCTURE AND FUNCTION

KICK-DOWN ELECTRIC CIRCUIT DIAGRAM

Canceling actuation of kick-down switch (Case I)
(Directional lever moved to N or R)

Battery . .
Speed lever + - 4 - Parking switch
3 1 == ' " (Released) ({Applied)
o 3 ? QFF ':’ ON
oit 4 ol B-L  Seeed R jd
Y W H solmllsulenoxdsolenmd solenrnd
I z
D‘ 000
HLL 438
— s [ __
onvos SEE N
Neutraf| 8
;s: Siﬂll: 2 ’
S nd sivna :., v J
z CNLOS
2| \iranswission| 1°
o) Cwite)®
= 180 B -
=| CN 0'8 #r =
° a
o
F osional| 7 pr=
R sionall 8 _} 7
r—
2134 Ssssfinisuieiien z AR :_«ﬂ .j?;{;"' = 1
= = FZ‘;;;"“”;;;; solencid \- [
| | B FlE
t ) - - o
—_—e——- 2 s z=2 Stop lame Transmission
Kick-down Hold —_’i’_:\"; CNLE8 CNLB3 cNL57 switch cot-off switch CNLES
switch switch Neutralizer Stop  Neut Parkine brake

[ Transmission controlier

[relay

CNL29 CNL30

When the directional lever is moved to the
R position, the F terminal contacts of the
lever are turned off, so the electric current
stops flowing from the battery (+) — speed
lever switch terminal 1 = 2 — transmission
controller.

The FORWARD circuit inside the transmis-
sion controller is opened, so no electric cur-
rent flows to the kick-down circuit. In this
way, the self-hold circuit of the kick- down
is canceled and solenoid (4) is no longer
actuated.

(Wh_‘ta.” thfh di’efti?(f‘a' !e\;gr is moved ;‘)0 N Solenoid | F1|F2 | F3 | F4 | N |R1 [R2 |R3 |R4
position, the actuation is the same as above

. LS o
and the kick-down circuit is canceled.) FORWARD 1|0 1O | O
In addition, the FORWARD circuit is also REVERSE _ [(2) c|e 0|0
opened, so solencid (1) is no longer actu- H-L select  |(3) o|o o]0
ated. Speed select|(4)| O o) o) o)

WA450-3

lamp
relay

relay safety relay

SWW03778

When the directional lever is moved the R
position, the REVERSE circuit is formed from
the battery (+} — speed lever terminal 1 -4
— transmission controller REVERSE termi-
nal 12 — inside of controller. Current flows
from the output signal terminal (20} — RE-
VERSE solenoid 2 — ground, and the RE-
VERSE solenoid valve is actuated. Therefore,
only REVERSE solenoid (2) is actuated, and
the transmission is set to R2.

Solenoid actuation table

10-189



STRUCTURE AND FUNCTION

ELECTRIC PARKING BRAKE CONTROL

2. Starting switch ON

2-1 When parking brake switch is ON (actuated) before starting switch is turned ON

Parking brake switch

{manual)
——
X ON .
{Released) i (Applied)  Parkins brake ,
! 9 -gJZ/ safety relay Neutralizer relay
A
e I FARINTRY
"“] .
(65050 09] 13338 13388
{23468 L
9 QO 0 0O O O
Battery Battery relay
-llll)—cl-l_ -1 |}]o—
t__l-: '_i._.-_l__' T
- + - +
Starting switch oL
B
n - Alternator
BR o = terminal R
= R F Parking
brake i
100y S1oa ! o ' solenoid
\\\_’// \\\_4// valve
£ Emergency brake switch
(M (installed to accumulator)
o
Directional
3352“0"3 3WW03783
-] Q0 00
4 91218171820
Fs NR
../\
[ Transmission controlier ]
CNL28 CNL30

«  The electric current flows in circuit @ from
the battery @ — starting switch — battery
relay coil — ground, so the battery relay is
closed. When this happens, electric current
flows in circuit @ from the battery @ —
battery relay — parking brake switch termi-
nal 1 - 3 — parking brake safety relay ter-
minal 1 - 2 = ground. In this way, the park-
ing safety relay is actuated and safety relay
terminals 3 - 5 are closed.

+  When this happens, circuit @ is formed from
the battery @ — battery relay — parking

10-200

safety relay terminal 5 — 3 — parking safety
relay terminal 1 - 2 — ground. From this
point, the parking safety relay is in the con-
dition of circuit @ until the starting switch is
turned OFF.

In this condition, electric current does not
flow to the parking brake solenoid valve, so
the parking brake is actuated.

In addition, in this condition, neutralizer re-
lay terminals 3 and 5 are open, so electric
current does not flow to the transmission
directional circuit, and the transmission is
shifted to neutral.

WA450-3



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS

Cate| s : Permissible
gory ltem Measurement conditions | Unit | Standard value value
Engine stopped, machine
| pray facing straight to front mm Max. 20 50
[+3]
()
£ . Flat, horizontal, straight, N 9.8 -14.7 225
i Operating effort dry paved road surface {kg} {1.0 - 1.5} {2.3}
c
@ Low idling Max. 4.5 6.8
2 | Operating Hydraulic oil Sec
@ | time temperature: 45 — 55°C -
High idling Max. 3.2 4.8
2 Hydraulic oil
£ | Clearance between front ytemperature: 45 - 55°C mm 40+5 _
& | frame and rear frame Engine speed: 1200 rpm
= Engine speed: High idling
‘§3| Relief pressure Hydraulic oil MPa | 205879521075 ) | 20.58 *1%(2107"0
22 P ytemperature: 45 - 55°C  [lkgfem? 204 (2104 ) -05210_6}
Engine speed: Low idling
Operating effort Hydraulic oil “:\l} ~ 29(43;3 * 2)94 4&13}7
temperature: 45 — 55°C 9 -
al 45 —
Operating angle
+1
o2 deg. 15 20 —
Play o3 5+05 —
TEW00005
[}
% Flat, horizontal, straight, dry
& paved road surface
Speed when deprgssigg brake
pedal:20 km/, braking delay: 0.1 sec.
Performance Brake pedal operating effort:| ™ Max. 5 5
Specified value
Tire inflation pressure:
Specified value
Drop in hydraulic pressure | 4.9 MPa {50 kg/cm? in 5 minutes {kZ//!frra)Z} I{VIMa:).( 05? ({)5?
Disc wear Piston stroke mm 1.2-47 6.2
+ Point where
. . brake oil
5 | Charge cut-in pressure Egg:;e Low | Pressure 60*2 602,
3 idling goes oat | mp
2 « Hydraulic | 9% a
=] oil tem- « Point where  |{kg/cm?}
Q . il i
& | Charge cut-out pressure ggrftggoeé gg;ﬁ;eﬁsp”;ic'f 100*'3,O 100 = 10
then starts to
go down
Tire inflation pressure:
2 Specified value
o Flat paved road _ .
5 | Performance with 1/5 (11°20') grade Stopped
o Dry road surface
2 Machine at operating condition
©
© | Disc thickness mm 3.2+ 0.08 2.83
20-4 WAA450-3



TESTING AND ADJUSTING MEASURING EXHAUST GAS COLOR

MEASURING EXHAUST GAS
COLOR

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

Measuring with handy smoke checker E1 Eq
AWhen measuring the exhaust gas color, be care-
ful not to touch the exhaust pipe or any other
high temperature part. TEW00020

* Warm up the engine (oil temperature: 60°C) be-
fore measuring the exhaust gas color.

1} Fit filter paper in tool E1.

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

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

Measuring with smoke meter E2

AWhen measuring the exhaust gas color, be care-

TEWO00021
ful not to touch the exhaust pipe or any other
high temperature part.
* Warm up the engine (oil temperature: 60°C) be-
fore measuring the exhaust gas color.
1) Insert the probe into the outlet port of the
exhaust pipe, then tighten the clip to secure [ \ E:z
it to the exhaust pipe.
2) Connect the probe hose, accelerator switch B S
pfug, and air hose to tool Ez.
* The pressure of the air supply should be -D&
less than 1.5 MPa {15 kg/cm?3}. 2@°
3) Connect the power cord to the AC100V out- T
let. TEW00022

* When connecting the cord, check first
that the power switch is OFF.

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

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

5) Turn the power switch.

6) Accelerate the engine suddenly, and at the
same time, depress the accelerator pedal and
operate the relief valve to catch the exhaust
gas color on the filter paper.

7} Lay the filter paper used to catch the ex-
haust gas color on top of unused filter pa-
pers (10 sheets or more) inside the filter pa-
per holder, and read the indicated value.

20-106 WA450-3
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TESTING AND ADJUSTING TESTING AND ADJUSTING FAN BELT TENSION

TESTING AND ADJUSTING
FAN BELT TENSION

Approx. 10mm

1. Testing fan belt tension
Measure the deflection of the belt when it is a
pushed with a finger force (approx. 58.8 N {6 Fan pulley '
kg} at point a midway between the fan pulley
and the alternator pulley.
* Deflection of V-belt: Approx. 10 mm

Alternator
pulley

TEW00046

1) Loosen alternator mount bolt (1) and adjust T ’ A
plate mounting bolt (2). — )

2) Loosen the locknut, then tighten adjustment
nut (3) to adjust the tension of the belt.

3) After adjusting the belt tension to the stand-
ard value, tighten the locknut, then tighten
adjust plate mounting bolt (2) and alternator
mount boit (1).

2. Adijusting belt /

TEWO00047

20-116 WAA450-3



TESTING AND ADJUSTING TESTING AND ADJUSTING STEERING WHEEL

TESTING AND ADJUSTING
STEERING WHEEL

MEASURING PLAY OF STEERING WHEEL

Marks

* Measurement conditions

» Engine speed: Stopped
+ Machine posture: Facing straight forward

Measuring

1. Move the steering wheel 2 or 3 times lightly to
the left and right, check that the steering mecha-
nism is at the neutral position, then make a
mark on the outside frame of the machine moni-
tor.

2. Turn the steering wheel to the right, and make a
mark at the position where the operating force
starts to become heavy (when the steering valve
lever starts to move).

3. Turn the steering wheel to the left in the oppo-
site direction from Step 2, and make a mark at
the point where the operating force becomes
heavy (when the steering valve lever starts to TDW00087
move). Then measure the distance in a straight
line between the marks made in Step 2 and
Step 3.

20-126 WA450-3



TESTING AND ADJUSTING BLEEDING AIR FROM BRAKE SYSTEM

BLEEDING AIR FROM BRAKE
SYSTEM

APut blocks securely under the tires.

1. Remove cap (1) of the bleeder screw, insert a
vinyl hose into the screw, and insert the other
end in a container.

2, Start the engine.

3. Depress the brake pedal, then loosen the bleeder
screw and bleed the air.

* This operation is carried out with two work-
ers. One worker operates the brake pedal
while the other worker bleeds the air from
the bleeder screw.

* When depressing the brake pedal, use the
left pedal.

4. When no more bubbles come out with the fluid
from the hose, depress the pedal fully and
tighten the bleeder screw while the oil is still
flowing. :

* Repeat the operation to bleed the air from
the other cylinders, and after completing the
operation, check the level in the oil tank and
add more oil if necessary.

* To bleed the air completely, bleed the air
first from the cylinder which is farthest from
the brake pedal.

20-136 WAA450-3



TESTING AND ADJUSTING | MEASURING WORK EQUIPMENT HYDRAULIC PRESSURE

Adjusting

AAIways stop the engine when adjusting the oil
pressure.

1) Raise boom (1), set support (2) or stopper R
in position under the boom, then remove
cover (3).

2) Remove locknut (4) of the relief vaive.

3) Turn adjustment screw (5) to adjust.
* Pressure adjustment for one turn of ad-
justment screw:
Approx. 5.18 MPa {52.9 kg/cm2}
% Turn the adjustment screw to adjust the
set pressure as follows.
TIGHTEN to INCREASE pressure
_ LOOSEN to DECREASE pressure’
* Do not carry out any adjustment if the
relief pressure cannot be measured ac-

curately.
TEW00153
4 5
= -3 {°°°° L
TEW00154
20-146 WA450-3



TROUBLESHOOTING

SEQUENCE OF EVENTS IN TROUBLESHOOTING

SEQUENCE OF EVENTS IN TROUBLESHOOTING

An
Office, shop
N Tewooiso

5%3 Jobsite
TEW00181

(Step 1 \
[Examination, confirmation of symptoms |
17 ,

1} When a request for repairs is received, first -

ask the following points. Q

» Name of customer W‘ —

« Type, serial number of machine ‘\‘ ﬁ 3

- Details of jobsite, etc. )
2) Ask questions to gain an outline of the prob- @

lem.

« Condition of failure

«  Work being carried out at the time of the
failure

+ Operating environment

- Past history, details of maintenance, etc.

TEWO00182

N

Step 2 N
[Determining probable location of cause|
1) Look at the troubleshooting section of the
shop manual to find locations of possible
causes. I
—
TEWO00184
N J
Step 3

[Preparation of troubleshooting tools|

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

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

2) Look in the parts book and prepare the nec-

essary replacement parts.

Ring t Ring!

Step

Repair at jobsite

Hurray !
it's repalred,

TEW00185

@ep 7

= Pinpoint locations of failure {carry out
troubleshooting)

+_Decide action to take

1} Before starting troubleshooting, locate and

\_ TEW00186) repair simple faitures.
» Check before starting items
+  Other check items
2) See the Troubleshooting Section of the shop
manual, select a troubleshooting flowchart
Repair at workshop that matches the symptoms, and carry out
troubleshooting.
\
("Step 6 I
« Drive and operate the machine to confirm
the condition and judge if there is really a
k failure. J
s - )
Step 4 Step 5
l > Ask operator questions to confirm details of @
failure.
+  Was there anything strange about the ma-
chine before the failure occurred?
{ « Did the failure occur suddenly? <>
» Had any repairs been carried out before the
TEW00189 failure? TEWO00190
- A\ __/

WA450-3
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TROUBLESHOOTING : METHOD OF USING TROUBLESHOOTING CHARTS

METHOD OF USING TROUBLESHOOTING CHARTS

1. Category of troubleshooting code number

Troubleshooting code No. Component
SO0 Troubleshooting of engine
M-OO Troubleshooting of main monitor system
KOO Troubleshooting of maintenance monitor system
EQO Troubleshooting of electrical system
A-OO Troubleshooting of transmission controller system
T-O0O Troubleshooting of hydraulic and mechanical system

2. Method of using troubleshooting table for each troubleshooting mode
1} Troubleshooting code number and problem
The title of the troubleshooting chart gives the troubleshooting code, service code, and failure
mode (problem with the machine). (See Example (1))
2} Distinguishing conditions

Even with the same failure mode (problem), the method of troubleshooting may differ accord-

ing to the model, component, or problem. In such cases, the failure mode (problem) is further

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

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

check item in the failure mode. (See Example (2))

3) Method of following troubleshooting chart s

*  Check or measure the item inside C—H__, and according to the answer follow either the
YES line or the NO line to go to the next 1. (Note: The number written at the top right
corner of the C—3 is an index number; it does not indicate the order to foliow.)

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

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

+ Below the 1 is given the preparatory work needed for inspection and measurement,
and the judgement values. If this preparatory work is neglected, or the method of opera-
tion or handling is mistaken, there is danger that it may cause mistaken judgement, or the
equipment may be damaged. Therefore, before starting inspection or measurement, al-
ways read the instructions carefully, and start the work in order from ltem 1).

4) General precautions

When carrying out troubleshooting for the failure mode {(problem), precautions that apply to

all items are given at the top of the page and marked with *. (See Example (4))

The precautions marked * are not given in the [ , but must always be followed when

carrying out the check inside the T— .

5} Troubleshooting tools
When carrying out the troubleshooting, prepare the necessary troubleshooting tools. For
details, see TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING.

6) Installation position, pin number

A diagram or chart is given for the connector type, installation position, and connector pin

number connection. When carrying out troubleshooting, see this chart for details of the con-

nector pin number and location for inspection and measurement of the wiring connector
number appearing in the troubleshooting flow chart for each failure mode (problem).

20-214 WA450-3
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TROUBLESHOOTING

CONNECTOR TYPES AND MOUNTING LOCATIONS

CNEO4

CNB10

CNEOS
CNR1T1
CNBOS
CNROS
CNR10

CNR0OS

CNBO3

CNBO4

CNEO6

CNGW1

CNE17

CNE16

CNE15

CNBO1

CNR18
CNR19

CNB12

CNE10

CNB11

CNE13

CNER1

CNER2

CNRO7

CNE14

CNR15

CNB13

4I
o
w
zZ
O

CNBR1
CNTO7
CNTO02
CNT12
CNTO1
CNTO03
CNTO04
CNTO05
CNTO6

CNTO08 |

CNR13

TNW01030

20-225
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TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. AMPO040 type connector
of
pins Male (female housing) Female (male housing)

6 12
]
=
12 ]
== u—
p==. Shmm—
[ —
1 7
BLPO0055 7 1 BLPO00S6
16 8
—
=] \
=] - —_—
090 —
= =
S =
16 | =(—4) =
== Blin=
— /
9 1
TEW00232
——

20

i p
=

1 BLPO(;IOQB TEW00234

WAA450-3 20-(%35



TROUBLESHOOTING

S-3

S-3 Engine does not pick up smoothly

General causes why engine does not pick
up smoothly

+ Insufficient intake of air / Causes /
« Insufficient supply of fuel
- Improper condition of fuel injection
« Improper fuel used
3
‘§ g
g
S e/ 8] /&
S/ < < Y
</ 51818 1€ [5/o/F
§/5/28/5/5/s /] |58/
£l5/5/e/8/8/2/8/8)8/8
L/8/EINIqlS)/5/5/S/]/8
EINEIIEGRH N NEN
&/ 2/c/5/6/2/8/%/3/S
/&8s /8 /28 /x/E /s
5/2/5/o Dig/O/s /oS
o/F/a/S/5/S5/S/e/8/s/8
S/5/8/5/8/</5/8/2/S/8
Legend o/3/8/2/5/s/S/5/3/8/9
O : Possible causes (judging from Questions and check items) = _f JNEEEHNNE
© : Most probable causes (judging from Questions and Check items) 8/8 é’ 5 =/2/5 2 c':” é’ gf
A : Possible causes due to length of use {(used for a long period) S &S & 5 S8 S/ &/
@ : ltems to confirm the cause. S/GIGIG/BISISI§/G/5/S
Confirm recent repair history
Degree of use | Operated for long period |A|A|A AN JAN
Réplacement of filters has not been carried out according to
g operation manual - o|0|0
< | Non-specified fuel has been used [)e]le][e]
©
8 Engine 0il must be added more frequently (@]
Rust and water are found when fuel is drained 0|0
Dust indicator is red Q
Noise of interference is heard from around turbocharger (@]
Engine pick-up suddenly became poor O (©) Q10
Color of exhaust Blue under light load (@]
olor of exhaust gas
g Black © @] ] O
Clanging sound is heard from around cylinder head (@]
g Mud is stuck to fuel tank cap (@)
8 | There is leakage from fuel piping [©]
3 High idling speed under no load is normal, but speed olo o
2 | suddenly drops when load is applied
(8]
There is hunting from engine {(rotation is irregular) e][e]le)] @)
When exhaust manifold is touched immediately after olo
starting engine, temperature of some cylinders is low
Blow-by gas is excessive (@)
When air element is inspected directly, itis found tobe clogged | @
When fuel filter, strainer are inspected directry, they are ®
found to be clogged
When feed pumnp strainer is inspected directly, it is found to Py
be clogged
g
= | Speed of some cylinders does not change when operating ®
8 | on reduced cylinders
£
S | When control rack is pushed, it is found to be heavy, or ®
o | does notreturn
S
'g When compression pressure is measured, it is found to be low [ J ®
When turbocharger is rotated by hand, it is found to be heavy o
When valve clearance is checked directly, it is found to be PY
outside standard value
When fuel cap is inspected directly, it is found to be clogged [ J
When feed pump is operated, operation is too light or too heavy [ ]
clelels! 81818 u5|clsl8
remedy | S| 8| 3| 8| 3| 8[8|3| 8] 3|2
oloiv|e|g|e|g|<|o|=|e

20-306
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TROUBLESHOOTING

S§-13

S-13 Oil level rises

* If there is oil in the cooling water, carry
out troubleshooting for “Qil is in cooling
water”,

General causes why oil level rises

» Water in oil (cloudy white)

* Fuel in oil {diluted, and smells of diesel

fuel) /

» Entry of oil from other component

§/ 7
-]
§/& |5/
5 2 s/ &/ (=)
</ 5 £/8/8 £
S/ & g/9/ 2 E=]
Fls S5/ Q
F/@ s/ 2
S/ /& N
13 o /< 5 <
§/3/2/ 82/ /8
§/5/8/5/5/8 g
O/ ¢/ a/s/ 5/ 5/ /8
S/2/§/5/5/8/a/§ g/
£ 2
NNEHEREEHES
o/s/&§/9/8//8/S/8/ 5/ S
5/%/s5/a/~/ 8 Sle/2/ s
Q/X/ £ E/lo/ g/ 8[T
S|IE&15/§/8/8/§/&/5/5/8
L T S
Legend 35:933\03;@550
(O : Possibie causes (judging from Questions and check items) 28 :f’ § év é? f’ §’ § £ f:’
© : Most probabie causes (judging from Questions and Check itemns) S/8/8/%/S/8 o/2/2/3/&
/\ : Possible causes due to length of use (used for a long period) .g,’ ;6‘ 5 é’ IS E ,.‘? 5,- 5,- &,g: _g
by - oy b3 bt
. - & > (~] o @ &
@ : items to confirm the cause. o /8/§/5/5/&/2/8/8/8/S5
«» | Confirm recent repair history
c "
S | Degree of use Operated for long period A AIANA A
L
174
“3’ There is oil in radiator cooling water @ O O O O
@] L
Exhaust gas is white © O O
When engine is first started, drops of water come from muffler @
Leave radiator cap open. When engine is run at idling, an @ O
abnormal number of bubbles appear, or water spurts back
Water pump breather hole is clogged with mud @
» | When water pump breather hole is clean, water comes out @
E -
£ | il level goes down in clutch, TORQFLOW transmission, or o
% damper chamber
51
5 Qil level goes down in hydraulic tank : @)
Engine oil smells of diesel fuel O10|0
Fuel is added more frequently @ @ @
Pressure-tightness test of oil cooler shows there is leakage | @
Pressure-tightness test of cylinder head shows there is leakage @
o> When compression pressure is measured, it is found to be low o
c
;g Remove water pump and check directly .
.g Check rear seal directly o
)
-g When pump auxiliary equipment is removed, seal is found °
o | to be broken
£
[
Remove head cover and check directly [ )
Remove injection pump and check directly o
There is improper contact of thermostat seat valve ‘
Remove oil pan and check directly o0
olesiolo| o .foj.io|@
remeay | & |5 |S18|5(8(5815(8 |8
TV 1eisis|E|2|s|2|5le 8|8
xle|lc|c|T (e |C |z |F ||

20-316
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TROUBLESHOOTING

M-2 When starting switch is turned ON and engine is started -
immediately, all lamps stay lighted up

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

Cause Remedy

1 YES . . .
Defective main monitor Replace

Is voitage
between CNLOS
(4) and chassis
ground normai?

Defective contact, or
disconnection in wiring After inspection,
120-30V NO harness between CNLOS | repair or replace
2) Turn starting (female) (4) and CNL57 (3}

switch START.

Neutral relay

f [
Main menitor ;?"t)?gr,:mg - CNL57
" MW@ G)(G)()|] CNL4
CNLO5 @( N Seeed cantrol
Starting motor @ o switch
CNLRb

Neutral retlay @ >
2
' !CNRIO
: CNLOS Rear frame GND

3 < Starting switch

TWW02004

WAA450-3 20-5107



TROUBLESHOOTING M-8

r i i ho or there is fluctuation
(d} Preheating time becomes shorter, e Cause Remedy
3 VES Defective main monitor Replace
Is voltage
YES|]between CNLO5 | |
2 | {{3) and chassis Defective contact of wiring
e rosictancs b ground normal? harness between CNLO5 | After inspection,
YES gl\‘l'fjs (f:::‘ea'le) P 11 1) Max. 01V NO {3) - CNLRS (3) - CNR11 - | repair or replace
and chassis ground 2) Turn starting chassis ground
1| [normal? switch ON. Defective contact of wiring
Is resistance harness between CNLOS . -
A N
between CNEOs | | T STERERRETe | (female) (7) ~ CNLR4 (2) - | After inspection,
{male) and chassis value as shown in O CNER1(8) - CNEOS, or | FePair or replace
ground normal? table below? leak from chassis ground
2) Turn starting
R Arg temperature switch OFF. Defective engine water
and resistance temperature sensor Replace
value as shown
in table below?
2) Turn starting
switch OFF.
Table (Tolerance = 0.5 kQ)
Temperature(°C) -10 -8 -6 -4 -2 0 2 4
Resistance value(kQ)| 7.7 7.1 6.5 6.0 5.5 5.1 4.7 4.3
Main monitor Preheating
1 ——j¢—=— Starting motor SWR2 sisnal s
low blow
CNLO5 | CNLR4  CNER Lo »
Starting motor >|9 )@ )@ aé_l CNEOS
; { Yl
CNLOB —J—_ CNEO7
- CNL56 Glow plug
Preheating relay @

p—d

D060 Starting

Preheating relay I d
CNLOQ switch

D( @

TWW02009

WA450-3 2051] 7



TROUBLESHOOTING M-16

M-16 Condition of monitor switches is not stored in memory

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

Cause Remedy

1 YES . . i
Is voltage Defective main monitor Replace
between CNLO7 | |
(10) and chassis Defective contact, or
ground normai? disconnection in wiring After inspection,
120-30V NO harness between CNLO7 repair or replace
2) Turn starting (female) (10) and CNLOS (2}

switch ON.

Starting switch ACC

CNLO7 CNLO9
é 10 2 < Starting switch

9 > —————®= To battery relay

TDOW00302

WAA450-3 20-427
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TROUBLESHOOTING

K-4 When starting switch is turned ON (engine stopped), CHECK items

flash

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

(a) Engine oil level display flashes

* Before starting troubleshooting, check the engine

oil level again.

2 YES

Cause

Remedy

Is there continuity

YES|between CNL18

1

Is there continuity
between CNE10
{male) {1) and
chassis ground?

1) Turn starting
switch OFF.

2) Disconnect
CNE10.

WA450-3

chassis ground?

(female) (13) and []

1)} Turn starting NG
switch OFF.
2) Disconnect
CNL18.
NO
CNL18 CNLR4 CNER1 CNE10

| @

Defective maintenance
monitor module

Defective contact, or
disconnection in wiring
harness between CNL18
{female) (13) - CNLR4 (4) ~
CNER1 (3} - CNE10
(female) (1)

Defective engine oil level
sensor

) @

O {

Replace

Repair wiring
harness or
replace

Replace

Engine oil lever sensor

TDWO00316

20-505
©)



TROUBLESHOOTING

K-10

K-10 Night lighting does not light up when lamp swifch is turned ON

* Before carrying out troubleshooting, check that there are no blown lamp bulbs.
* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on the next step.

Cause Remedy
1 YES Disconnection in wiring Reol
Is voltage harness of lamp holder eplace
between CNL21 | |
(female) (1) and Defective contact, or Repair wiri
{2) normal? disconnection in wiring h:p:;;:v::ng
- NO harness between CNL21 r

N20-30V {female) (1) and CNFS2 (5) | "ePlace
2} Disconnect ‘emale an

CNL21.
3) Turn starting

switch ON.
4) Turn lamp

switch ON.

Fuse box
Lighting -
CNL21 CNFS2 10A
1 3 +24V
CNLO2 Lamp switch
2 r@ D
—77\7 5
TOW00326
WAA450-3 20-515



TROUBLESHOOTING

E-1

Cause

Remedy

YES

10

Is voitage between
_|both battery relay
terminals and
chassis 20 - 30 V?

1) Turn starting
switch ON.

2) Check voltage  NO
between chassis
and both
terminals
connected by
thick cable.

WAA450-3

Defective neutral relay

Defective contact, or
disconnection in wiring
harness between CNL57
(female) (3) - CNLR4 (8) -
CNR01, 02 (diode) - CNER1
(10} - CNE13 (female) (1)

Defective contact, or
disconnection in wiring
harness between starting
switch terminal C - CNLO9
{3) - CNL57 (female) (5)

Defective starting switch

Defective contact, or
disconnection in wiring
harness between starting
switch terminal B - CNLO9
(1) - CNFS3 (4) ~ fuse -
CNFS3 (6) - CNLR5 (1) -
CNR17 - slow blow fuse
30A - battery relay

Defective contact, or
disconnection in wiring
harness between CNLO4
(female) (3) and CNL57
(female) (1)

Defective directional lever
switch

Defective contact, or
disconnection in wiring
harness between battery
relay - stow blow fuse 80A
- CNR15 - CNLR6 (1) -
CNFS1 (2) - fuse — CNFS2
(8) —~ CNLO4 (female) (1)

« If answer is NO for both
terminals: Defective
contact or disconnection
in wiring harness between
battery and battery relay

« If answer is NO for one
terminal: Defective battery
relay

Defective contact, or
disconnection in wiring
harness between CNL57
{female} (2) and chassis
ground

Replace

After inspection,
repair or replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace

After inspection,
repair or replace

After inspection,
repair or replace

20-605



TROUBLESHOOTING

TABLE OF FAILURE MODES AND CAUSES

4. Table of failure modes and causes

Cause of failure Related equipment
£ £
g = :‘E_’% SE_Z El w e
sl elis|slsle| |Bl |8 |35 %
|3 2SI E||Slel 8 28] ¢
SHEEEEEEHEEEREER
ElE|3|o 55582 %% 5w 2|S £
ElE|Slalol?| 2|2 2|B|2| L322 35
el 2 2inl2|6i2 G| SlSlw| 3 S22 8 » D
‘Gmm-~m>_mm.9:°mw¢u§o g >
N>l 82|20 c|v|B| D cig |l oL
v e 2iSlelslEl ol ol O 28 Dal8 =5
TiBi2igls|leisi{g|8l8lci2o|N|w |2 ]
ooq,u,'z-CS%m'—;-ﬂ.u=x.9_’“’ QT
clst2 =le sl a2l BlE|ISI2ET]2] ca
229,8:‘5'8&‘:”’-501352:3 22
Failure mode 28| 8|2|E|8z 2|33 58|58 23
wlelt|n|Z2|8|vn|=|a|Z|g|=|z|<|2|5I2] £ 8
. 1
Failure code 12(13(14|16 1(1) 20(21(22| 23| —|[—|—|—|~—|—]— —
Impossible to travel Q|0 Q10 0|0 Q| [14,15,18
Auto-shift does not work 0|0 0]1®)
Position of directional lever and direction of travel e}
do not match
Machine travels forward when directional lever is O
not at F position
Machine travels in reverse when directional lever O
is not at R position
Transmission does not shift down in accordance
with travel speed 0|0 O
Transmission does not shift up in accordance with ' olo
travel speed
Transmission stays in same range as speed lever o
regardless of travel speed
There is excessive shock when shifting gear O O O
There is shift hunting when traveling O
There is shift hunting when shifting gear O O
Transmission range cannot be controlled with o
speed lever
Shift cannot be held O 12
Transmission does not shift to 1st with kick-down switch O 13
No power for scooping operations when kick-
down switch is ON
Transmission is not cut off when left brake is
O 14
operated
Machine can travel when parking brake is applied O 15
Buzzer does not sound when trave! direction is
switched between forward and reverse when O 16
traveling at high speed
Buzzer does not stap O 16
Main monitor does not display transmission
controller information O 17
(alarm buzzer, failure code, etc.)
Model selection does not work O

WA450-3
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TROUBLESHOOTING

A-11

A-11 Failure code [23] Abnormality in engine speed signal

* Check that there is no error given for the engine speed signal for the electric engine throttle

controller.
* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on the next step.
* Before disconnecting connectors to connect the T-adapter {(or socket adapter), always turn the
starting switch OFF.
Cause Remedy
Is continuity 2 YES Defective controller Replace
YES| between CNL31
1 (female) (5) and || Defective contact or
1 (12) normal? disconnection in wiring Repair wiring
Is insulation 1) Disconnect NO :'f:rmn:f; ?gn:;;\_cgggg 4 harness or replace
between CNL31 CNL31, CNEO4, (female) (2), {3)
(female) (5), (12) and CNLO7. ’
- chassis normal? 2) Short circuit Short circuit with ground in
1) Disconnect CNEO4 (female) no
CNL31, CNEO4, (2) and (3). wiring harness between o
4 CNLOT CNL31 {female) (5), (12) - Repair wiring
) ;In B . NO CNLO7 {female) (3), (2}, harness or replace
) Min. between CNL31 (female) (5),
(12) - CNEO4 (fernale} (2), (3}
Transmission
controller
1
CNL31 CNTL2 CNTO6 Travel speed sensor
Travel soeed signal (+) (4 (]: (I) VW~
— |
Engine speed sisnal (+) (5}-——~ — (2} (Z)
Trave! speed sisnal -}/ (12
Main monitor
r
CNLO7
:I) Travel speed meter (+)
@ Travel speed meter {-)
:g) Tachometer (+)
CNLR3 CNER2 CNE04 Engine speed sensor
! 6 (D 3
8 @ (®
TWW02018
WA450-3 20-713
)



TROUBLESHOOTING T-2

T-2 Travel speed is slow, thrusting power is weak, lacks power on

siopes

Checking for abnormalities

« Measure digging operations and speed
when traveling on level ground and on
slopes, and check if there is actually an
abnormality or whether it is just the feel-
ing of the operator.

Checks before troubleshooting

- Is the transmission oii ievel correct?
Is the type of oil correct?

< s the transmission filter or strainer
clogged?

< Is there any oil leaking from the joints of
the piping or valves?

+ Is there any dragging of the wheel brake
or parking brake?

+ Is the tire inflation pressure and tread
pattern normal?

« Is the method of operation correct?

Charging/ Torque
pump converter

Remedy
No.| Problems

Abnormality in all transmission ranges

Abnormality in certain transmission ranges O

When oil temperature is low, abnormal noise comes from
charging pump

O

©)
O

Torque converter oil overheats

Abnormality in high idling and low idling speeds

0|0
0|0
O|0|0|O

Torque converter relief pressure is low

olie
O|0|0] |O

Low in every transmission range

Transmission . . .
Low in certain transmission ranges O

1
2
3
4
5
6 | Abnormality in each stall engine speed
7
8
9

clutch pressure

10 Indicator is unstable and fluctuates violently O

11 | Transmission oil level changes

12 m;eetfl particles stuck to transmission strainer or torque converter O O
1

13 Cut-off valve does not cut-off even when hydraulic pressure in
work equipment circuit is high.

20-804 WA450-3



TROUBLESHOOTING

T-13 Parking brake is not released or brake drags

Checks before troubleshooting

Is the emergency parking brake cancel
switch OFF?
(it is always canceled when this switch
is ON)
Is the parking brake always applied au-
tomatically when the engine is stopped?

No.

Problems

Remedy

When parking brake switch is turned OFF, parking brake is not
released

When parking brake switch is OFF and engine is stopped, parking
brake is not applied

When parking brake switch is ON, parking brake effect is weak O O

20-814

When emergency parking brake switch is turned ON, parking brake is not released
In such a case, the probable cause is following.

a. Defective operaction of emergency parking brake cancel valve

b. Breakage in wiring harness in line for emergency parking brake cancel switch
¢. Insufficient gas pressure in brake accumulator, damaged piston seal

T-13
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30 DISASSEMBLY AND ASSEMBLY
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DISASSEMBLY AND ASSEMBLY FUEL INJECTION PUMP

REMOVAL OF FUEL INJECTION
PUMP ASSEMBLY

1. Remove coupling cover (1) of fuel injection
pump.

2. Disconnect accelerator cable (2) and stop motor ;
cable (3). [ Aty

3. Disconnect fuel hoses (4), (5), (6), and (7). Z
* After disconnecting fuel supply hose (4), V4 5
bend it and tie it with wire to prevent the 4 DEWO00407

fuel from leaking.

4. Disconnect fuel injection pipes (8) and (9).[x 1|

5. Remove lubrication tubes (10) and (11).

6. Remove 2 lock bolts {12) of cross coupling and
laminate coupling.
* Before removing the bolts, mark the mount-
ing position of the laminate coupling and
cross coupling.

7. Remove fuel injection pump assembly (13).

12 13 DEWD00409

30-12 WA450-3
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DISASSEMBLY AND ASSEMBLY

INSTALLATION OF CYLINDER

HEAD ASSEMBLY

<« Carry out installation in the reverse order to
removal.

Air cleaner intake connector clamp:
8.3 = 0.5 Nm (0.85 = 0.05 kgm)
Fuel injection pipe sleeve nut:
29.4 = 5 Nm (3.0 = 0.5 kgm)

Spill pipe mounting bolt:
245 = 5Nm (2.5 = 0.5 kgm)

* Screw in the exhaust manifold mounting
bolts 2 — 3 threads by hand, tighten mount-
ing bolts @ - @), then tighten the other
mounting bolts. :

Exhaust manifold mounting bolt:

66.7 = 7.9 Nm (6.8 = 0.8 kgm)

Head cover mounting bolt:
9.8 =1 Nm (1.0 = 0.1 kgm)

* Tighten the nozzle holder mounting bolts in
turn uniformly.

Nozzle holder mounting bolt:
21.6 = 3 Nm {2.2 = 0.3 kgm)

* Check that the ball of the adjustment screw
is fitted securely in the socket of the push
rod.

* Adjust the valve clearance. For details, see
TESTING AND ADJUSTING, Adjusting valve
clearance.

Rocker arm assembly mounting bolt:

66.2 = 7.4 Nm (6.75 = 0.75 kgm)

Locknut:
66.2 = 7.4 Nm (6.75 = 0.75 kgm)

Rocker arm housing mounting bolt:
66.2 = 7.4 Nm (6.75 = 0.75 kgm)

* Adjust the crosshead as follows.

i} Loosen the locknut and turn the adjust-
ment screw back.

ii) Press the top of the crosshead lightly
and screw in the adjustment screw.

iii) When the adjustment screw contacts the
valve stem, screw it in a further 20°.

iv) Tighten the locknut to hold it in position.

Locknut:
66.2 = 7.4 Nm (6.75 = 0.75 kgm)

3022
@

CYLINDER HEAD

DEW00442
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DISASSEMBLY AND ASSEMBLY

ENGINE

INSTALLATION OF ENGINE
ASSEMBLY

« Carry out installation in the reverse order to
removal.

Compressor hose:

7.9 - 11.8 Nm (0.8 - 1.2 kgm)
Accelerator cable mounting bolt:
53.9 = 5 Nm (5.5 = 0.5 kgm)

Condenser hose:
19.6 — 24.5 Nm (2.0 - 2.5 kgm)

4
Receiver hose:
B 3.9 - 6.9 Nm (0.4 - 0.7 kgm)

* Clean the connection and mating surface of
the drive shaft before installing.

Drive shaft mounting bolt:
112.8 = 9.8 Nm (11.5 = 1.0 kgm)

* Be careful of the direction of installation of
the cushions and spacers at the engine
mount when assembling.

Mount bolt:
926.7 = 103 Nm (94.5 = 10.5 kgm)

* When connecting the engine to the torque
converter, adjust the height so that the
torque converter shaft and ring gear go in
smoothly.

Never try to use force when connecting.

* Use new parts for the torque converter and
flywheel housing O-rings.

+0 o O-ring at mating surface of torque con-

verter and engine flywheel:
Soapy water

« Refilling with oil
Tighten drain plugs (1) and (2) at the top of the
hydraulic tank filter, and add hydraulic oil
through the oil filler to the specified level.

Plug at top of filter:
11.8 = 1 Nm (1.2 = 0.1 kgm)

30-32
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER, TRANSMISSION

* Align the pin hole securely. 65 63
Mounting bolt of bracket (65): E/ —,—fé
279.5 = 29.4 Nm (28.5 = 3.0 kgm)
Mount bolt (63):
926.7 = 103 Nm (94.5 = 10.5 kgm)
« Adjust so that the clearance at center bolt
{64) is clearance a. LU g
* Clearance a: 1.0 - 1.5 mm . =L
Set bolt (64): N = T
122.6 = 24.5 Nm (12.5 = 2.5 kgm) '\
70 \o Set bolt: Thread tightener (LT-2) DEW00527 , DEW00528

k=il
h
s
{
f

+ Refilling with oil
Tighten drain plugs (1) and (2) at the top of the
hydraulic tank filter, and add hydraulic oil
through the oil filler to the specified level.

Plug at top of filter:
11.8 = 1 Nm (1.2 = 0.1 kgm)

« Bleeding air
1) Bleed air from brake line.
For details of the procedure for bleeding the
air, see TESTING AND ADJUSTING.
2) Bleed air from steering line.
For details of the procedure for bleeding the
air, see TESTING AND ADJUSTING.

«  Fill the air conditioner with new refrigerant.

* Precautions when filling air conditioner line
with new refrigerant

1) Keep the temperature inside the room at
above 3°C.

(If the temperature is below 3°C, the system
will not work.)

2) Use R134a as the refrigerant.

3) When filling with refrigerant, always use the
repeat vacuum method to completely evacu-
ate. (Attainment of vacuum: Min.750 mmHg.)

4) Charge with 1.5 - 1.6 kg of refrigerant.

5) Do not use the can of refrigerant upside-
down or use any other mistaken method. Be
careful not to let liquid freon get into the
refrigerating system.

6) Do not operate the compressor before charg-
ing with refrigerant.

30-42 WA450-3



DISASSEMBLY AND ASSEMBLY

2)

3)

4)

5)

6)

Install eyebolt to output shaft (10) and lift off
output shaft.

Output shaft (including gear): 33 kg

Remove snap ring (12) of output gear (11),
then remove inner bearing (13) using puller,
and remove output gear from shaft.

Using puller, remove inner bearing (14) on

opposite side of output shaft.

* When setting the puller in position, use
a block at the end face of the clutch shaft
when carrying out the operation.

AThere is oil on the shaft and gears, so be
careful not to let them slip.

Remove bearing outer race (15) from trans-
mission case.

Remove oil seal (16) and dust seal (17) of
rear coupling.

7. Transmission case

1)

2)

Remove O-rings (17-1) and (18) from trans-
mission case.

Remove bearing (19) and snap ring (20) of
driven gear from case.

30-52

TRANSMISSION
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CLUTCH PACK

REVERSE, 2ND CLUTCH ASSEMBLY
1. Disassembly of REVERSE clutch pack

*

Lift the clutch pack assembly with lifting tools
A1 and A2, and install to stand @.

REVERSE, 2nd clutch assembly: 90 kg

1)

2)

3)

8)

Seal rings

Remove 3 seal rings (1) installed to shaft.
Bearing, thrust washer

i) Install puller to end face of shaft, and

remove bearing (2).

* When setting the puller in position,
install a block to the end face of the
clutch shaft before carrying out the
operation.

ii) Remove thrust washer (3) and spacer (4)
from shaft.

Needle bearing, REVERSE gear

i} Remove needle bearing (5) and REVERSE
gear (6) from shaft.

ii) Remove thrust washer {7) and spacer (7-
1.

End plate
Push end plate (8) with tool @, remove snap
ring (9), then remove end plate from clutch
case (10).

30-62
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DISASSEMBLY AND ASSEMBLY TRANSMISSION CLUTCH PACK

REVERSE, 2ND CLUTCH ASSEMBLY

When assembling the REVERSE, 2nd clutch, al- ;'E
ways check dimension “D” of the REVERSE FORWARD/1st clutch )]
clutch case. 0t
* D:90.5 mm ' \ I
D'_‘E |- =
f
I 1
0 —= I
%\H DDW02348

1. Assembly of REVERSE clutch pack
1) REVERSE piston
Install piston seals (15) and (16) to REVERSE

piston {14), then install inside clutch case. 1 14
* Replace the piston seal rings with new | /
parts. ! 2 l t_p
16
DEW00604
* After assembling the seal rings to pis-
ton, set to tools A4 and A5 and settle for
at least 5 seconds. ) ‘ Piston
* Carry out the settling operation for each Piston
piston.

0 \o Outer circumference of seal ring, con-
tact surface: Oil (EO10-CD)

A{ \AS

DEW(00659 DEWO00€60

2) Clutch plates
Install separator plates (12), disc plates (11),
and wave springs (13) inside clutch case (10).
* Before assembling clutch disc plates (11),
put them in a soaking bath for at least 2
minutes.
Qil: EO10-CD (APl 10W-CD Class or
above)

DEW00623

30-72 WA450-3



DISASSEMBLY AND ASSEMBLY

PARKING BRAKE

ASSEMBLY OF PARKING
BRAKE ASSEMBLY

1. Parking brake

1)

2)

3)

4)

Press. fit bearing outer race to retainer (16),
and bearing inner race to output shaft (11).

Install output shaft to transmission case, then

insert shim (18) in retainer (16), and tighten

with mounting bolts {17).

* Keep the output shaft horizontal when
raising it.

Adjusting shim

i) Assemble shim of standard value, then
tighten retainer (16) with 3 bolts. _
* Standard shim thickness: 1.2 mm

Mounting bolt:
112.8 = 9.8 Nm (11.5 = 1.0 kgm)

* Assemble retainer (16) so that the 4
casting holes are at the bottom.

ii) Adjust shim so that rotating torque of
output shaft is 9.8 — 98.1 Ncm (1 - 10
kgcm).

* When doing this, check that there is
no end play.

Install springs (14) and (15} to retainer, then

install piston (13) and spline hub (12) to out-

put shaft (11).

70 M= Tip of spline hub: Grease (LM-G)

30-82
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CONTROL VALVE

8) Lower R cover

i)

ii)

3092
@

Remove mounting bolts (25) of lower R

cover (24), then remove cover and gas-

ket (26).

Remove R return spring (27) and sleeve

(28) of directional valve, return springs

(29) and {(30) of H-L selector valve and

range selector valve, and spring (31) of

priority valve from valve body.

* After removing, cover with tape to
prevent dirt or dust from entering
the valve.

24 29
25 30 31
26
ot ool Il o
27
~ =5 o ll
28 OLLO ) oo
(o)
(o]
o fo Moo Jilife)
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DISASSEMBLY AND ASSEMBLY

DRIVE SHAFT

2. Center drive shaft, rear drive shaft
* Carry out the same operation as in Step 1)
for the front drive shaft.
* When removing the rear drive shaft, push it
in towards the transmission.

3. Spider, bearing
1) Remove bolts (6} of spider and bearing as-
sembly (5), and tap with plastic hammer to
remove.

2) Remove strap (8) of spider (7), and pull out
bearing cap (10).
* Use the same procedure for the front,
center, and rear drive shafts.

30-102
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DISASSEMBLY AND ASSEMBLY

* Pay attention to the direction of the packing,
fit it securely in the groove, and assemble
so that the lip is not turned over.

* Check that the slit in the bushing is facing
the side. :

0 = Rear axle mount: Grease (G2-LlI)

* Set so that the chamfered side of the bush-
ing is on the axie housing side, and assem-
ble so that the clearance is clearance b.

* Pay attention to the direction of the packing,
fit it securely in the groove, and assemble
so that the lip is not turned over.

* Install the bushing and packing to the front
support in the same way as for the rear
support.

* Clearance ¢: Min. 0.5 mm

* Use new parts for the O-rings and packing.
* Pay attention to the direction of the packing,
fit it securely in the groove, and assemble
s0 that the lip is not turned over.
0 \o Retainer mounting boit:
Thread tightener (LT-2)

» Bleed the air from the brake system and carry
out an actuation check. '
* For details, see TESTING AND ADJUSTING,
Bleeding air.
» Add hydraulic oil through the oil filler of the
hydraulic tank to the specified level.

30-112

REAR AXLE

B Clearance b
Packing
Chamfered side
0777
/////////////////////é
DEW00832
Clearance ¢ Packing
Bushing - 14 -
DEW00833
L
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O-ring /
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DISASSEMBLY AND ASSEMBLY

*
*

Use a new part for the O-ring.

Fit the O-ring securely in the groove, and be
careful that it does not get caught when in-
stalling.

+{0 o, Differential mounting bolt:

Thread tightener {LT-2)

Differential mounting bolt:

1765 = 19.6 Nm (18.0 = 2.0 kgm)

» Refilling with oil

Tighten the drain plug and add oil through

the level plug to the specified level.

* Set the machine with the drain plug im-
mediately at the bottom, then add oil
through the level plug.

W Axle oil: 65 ¢

Add hydraulic oil through the oil filler of the

hydraulic tank to the specified level.

Bleed the air from the brake system and

carry out an actuation check.

* For details, see TESTING AND ADJUST-
ING, Bleeding air.

30-122
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DISASSEMBLY AND ASSEMBLY DIFFERENTIAL

11. Adjusting tooth contact
Coat face of 7 or 8 teeth of bevel gear lightly with red lead (minimum). 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
5 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
DEW00910 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. Move bevel gear further
away from pinion

gear and adjust
backlash correctly.
DEW00304 DEW00908

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.

e 4 ‘I\)

— tN

DEWO00905 DEW00309

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

pinion gear. to bring closer to bevel gear.
2. Move bevel gear further
away from pinion
: gear and adjust
3

backlash correctly.

—mp ,‘,M

DEW00306 DEW00908

Bevel gear is too far from| 1. Increase shims at pinion

pinion gear. gear to move away
from bevel gear.

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

iy fm

DEW00907 DEW00909

* 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.

30-132 WA4503



DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

3. Electric wiring

Disconnect the following electric wiring.

1) Disconnect front frame wiring FR1 (4) and
FR2 (5).

2) Disconnect transmission wiring TL1 .(6) and
TL2 (7).

3} Disconnect floor wiring harnesses LR5 (8),
LR6 (9), LR3 (10), LR4 (11), LR1 (12), and LR2
(13).

* After disconnecting the connectors, mark
with a tag to distinguish when installing.

7 DEW00950

4. PPC piping

1) Disconnect hoses (14), {15), {16), {17), and
(18) between PPC valve and main control at
connection inside front frame. 12 13
10 \E 11
‘ 8 9
6 7

30-142 WA450-3
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

Lower hinge " K2
1) Using tools H, I, K1, K2, and K3, press fit ﬂ 4
bearing (62) and spacer {69) to front frame. 62 1
* When press fitting, use tool K3 as a - / ——— 69
« 5o serstul fit the beari i K3
e careful not to fit the bearing at an
angle. N\ K1
* Fill the inside of the bearing with grease. /l\ ~ — K4
* When assembling the bearing, be care- [—TC d:] I
ful not to forget to assemble the spacer. = Block
* The bearing clearance is adjusted, so do m/ DEWO00991

not change the combination with the
spacer.
When replacing, always replace as a set.
2} Press fit dust seal (61) to retainer(60).
* Press fit so that the dust seal lip surface .. | - ) 61
is facing the outside.
0\, Lip of oil seal: Grease {G2-LI)

DEWO00992

Feeler gauge

DEWO00993

3) Tighten retainer (60} with 3 mounting bolts,
select shims so that maximum clearance a

between retainer and hinge is less than 0.1 I 7
mm, then assemble. Cleafgnce
Mounting bolt: [

19.6 = 2 Nm (2.0 = 0.2 kgm)

{(when adjusting shims) J
Mounting bolt: T

~— 7 !
112.8 = 9.8 Nm (11.5 = 1.0 kgm) [‘ﬁ

\

60

DDWO00S94

30-152 WA450-3
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DISASSEMBLY AND ASSEMBLY

6. Align spring groove positions of spool (20) and
sleeve (19), and set on flat plate, then insert
spring (21) in spring groove.

*

Set so that the notches at both ends are at
the bottom.

7. Insert pin (18) in spool and sleeve assembly
{17).

8. Insert spool and sleeve assembly (17) in hous-
ing (10) in the direction of the arrow.

1)

2)
*

3)

Keep pin horizontal and rotate to left and
right a little at a time to insert.

* Be extremely careful not to get it caught.
Make the spool and sleeve assembly flush
with the rear end face of the housing.

If it is inserted beyond the end face, the pin
will fall out.

Check that spool and sleeve rotate smoothly
inside housing. :

9. Install O-ring (22) to housing (10).

10. Fit 2 bearing races (15) and thrust needle (16} in
case (10).

30-162
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DISASSEMBLY AND ASSEMBLY

STEERING DEMAND VALVE

- ASSEMBLY OF STEERING
DEMAND VALVE

1. Fit O-ring to plug (20) and install to valve body.
Plug: 93.2 = 4.9 Nm (9.5 = 0.5 kgm)

2. Assembly of check valve
1) Install poppet {19) and spring (18).

2) Fit O-ring {17) and install to vaive body.
Plug: 63.7 = 4.9 Nm (6.5 = 0.5 kgm)

3. Assembly of steering spool
1} Install poppet (16} and spring {15) to spool.
2) Fit O-ring to cap screw (14) and install to
spool.
0 \o Spool thread: Adhesive (L.octite #271)

Cap screw:
8.8 =+ 1.0 Nm (0.9 = 0.1 kgm)

30-172
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DISASSEMBLY AND ASSEMBLY ' BRAKE VALVE

REMOVAL OF BRAKE VALVE
ASSEMBLY

AStop 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 put blocks under the wheels
to prevent the machine from moving.

[¢:]
o
o
(0]

A T T U S
&4 Loosen the oil filier cap siowiy to reieas
pressure inside the hydraulic tank. Then operate

Al s ke mlimm snidemn] memAd oAb Imssmme anrvsaval

the steering wheel and contro! levers several
times to release the remaining pressure in the
hudranlin ninina
(ER ASIN LV ERLV) Plplllv-

A Release the pressure inside the accumulator by
depressing the brake pedal slowly and repeat-

edly (at least 17 times) until there is no more _ EI
reaction when the brake pedal is depressed. W

1. Covers %}:_!_v‘ =
Remove covers (1) under cab. “"3@ :

2. Piping (right brake valve)

1) Disconnect hoses (2) and (3) between ac-
cumulator and brake valve, and adapt-
ers (4) and (5) at valve end.

2) Disconnect brake valve drain hose and
tube (6) at valve end.

3) Disconnect hose (7) going to left brake ,

valve at valve end.
4) Disconnect tube (8) which goes to front
brake and tube (9) going to rear brake at

valve end. \

3. Piping (left brake valve)
1) Disconnect tube (10) and hose from accu-
mulator to left brake valve at brake valve

end.
2) Disconnect left and right brake valve hoses )

and elbow (11) at brake valve end. ) DNWO3794
3) Remove brake valve drain tube (12) and hose

at valve end.

* After disconnecting the piping, make
marks and fit plugs to prevent the entry
of dirt or dust.

4. Wiring
Disconnect connector of brake valve switch sen-
sor {13).
30-182 WAA450-3



DISASSEMBLY AND ASSEMBLY

BRAKE

DISASSEMBLY OF BRAKE
ASSEMBLY

AStop 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 put blocks under the wheels
to prevent the machine from moving.

ARelease the remaining pressure in the piping.
For details, see REMOVAL OF RADIATOR AS-
SEMBLY.

- Jack up the axle, and set block @ under the
front frame.

1. Tire, wheel
Jack up axle, and insert stand under axle, then
lift off tire and wheel (1).
*  After removing the tire and wheel, set a stand
under the axle housing.

“‘ Tire, wheel: 675 kg (26.5-R25 tire)
2. Draining oil
Set drain plug (2) immediately at bottom, then

remove plug and drain oil from case.

‘
ﬁ Axle oil: 65 £

30-192
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DISASSEMBLY AND ASSEMBLY BRAKE
5) Using eyebolts, instail cylinder assembly (18).
Mounting bolt:
176.5 = 19.6 Nm (18.0 = 2.0 kgm)
DEWO01140
6) Set wheel hub (35) at bottom, and using

tools T4 and T5, tighten uniformly so that it
does not come out.

5. Axle housing

1)

2)

Install O-ring to trunnion and axle housing,
and tighten with bolts.
* Use a new part for the O-ring.
Mounting bolt:

34 = 5 Nm (3.5 = 0.5 kgm)
Install O-ring (15) and retainer (15-1) to trun-
nion (16), and press fit bearing (14).
* Use a new part for the O-ring.

6. Brake, wheel hub

N

Raise brake and wheel hub (13), and set to
axle housing mount, then tighten with
mounting bolts.

* Be careful of the center of gravity and
raise the brake horizontally.

* If itis forced in, the O-ring will be twisted
and damaged, so align the center and
install slowly.

0 \o Mounting bolt:

Thread tightener (LT-2)

Mounting bolt:
926.7 = 103 Nm (94.5 = 10.5 kgm)

30-202
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DISASSEMBLY AND ASSEMBLY ACCUMULATOR CHARGE VALVE

ASSEMBLY OF ACCUMULATOR CHARGE VALVE ASSEMBLY

DVW05102
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT, PPC PUMP

5. PPC valve

1} Remove joints (13) and (14) of rod installed
to PPC valve assembly {12).

2) Remove mounting bolts (15) of PPC valve
assembly, then remove valve assembly.

PPC valve assembly: 3 kg

INSTALLATION OF PPC VALVE
ASSEMBLY

Carry out installation in the reverse order to
removal.

Refilling with oil

Tighten drain plugs (1) and (2) at the top of the
hydraulic tank filter, and add hydraulic oil
through the oil filler to the specified level.

Plug at top of filter:
11.8 = 1 Nm (1.2 = 0.1 kgm)

Bleeding air

Bleed air from PPC line.

For details of the procedure for bleeding the air,
see TESTING AND ADJUSTING.

WA450-3
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DISASSEMBLY AND ASSEMBLY

REMOVAL OF DUMP
CYLINDER ASSEMBLY

AStop 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 put blocks under the wheels
to prevent the machine from moving.

ARelease the remaining pressure in the piping.
For details, see REMOVAL OF RADIATOR AS-
SEMBLY.

1. Disconnect connector (1) of bucket positioner
wiring.

2. Disconnect grease hose (2} at front frame end.

3. Hydraulic piping
1)} Disconnect rod hose (3) at cylinder end.
2} Disconnect bottom hose (4} at cylinder end.
* After disconnecting the hoses, fit plugs
to prevent the entry of dirt or dust.

4. Dump cylinder
1) Sling dump cylinder (7), then remove lock

bolts, and remove pin (5) and pin (6).

* When slinging, be careful of the center
of gravity and sling from two points.

* If there are shims installed, check the
number and thickness of the shims, and
keep in a safe place.

2) Lift off dump cylinder (1).

Dump cylinder: 227 kg

30-228
@

DUMP CYLINDER
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

REMOVAL OF WORK
EQUIPMENT ASSEMBLY

AStop 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 put blocks under the wheels
to prevent the machine from moving.

ARe!ease the remaining pressure in the piping.
For details, see REMOVAL OF RADIATOR AS-
SEMBLY.

1. Bucket link, hinge pin % 1 |
1) Sling bucket link (1), and remove mounting
pin (2).

* Remove the cord ring.
* Secure bucket link {1) to the bellcrank
with wire.

2) Remove bucket hinge mounting pin (3).
* Remove the cord ring.

A Never insert your fingers in the pin hole.

3) Move machine to rear and disconnect bucket
(4).

DEWO01270

DEW01271

2. Dump cylinder pin DX 2
Sling dump cylinder (5), then remove mounting
pin (6), and disconnect cylinder rod and bellcrank
{7).

* Fit a lifting tool to the dump cylinder and fix
it to the rear.

Dump cylinder: 227 kg

30-238
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DISASSEMBLY AND ASSEMBLY

MAIN MONITOR

REMOVAL OF MAIN MONITOR
ASSEMBLY

AStop 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 put blocks under the wheels
to prevent the machine from moving.

ADisconnect the cable from the negative (-) ter-
minal of the battery.

1. Remove dashboards (1) and (2).

2. Remove steering post cover mounting bolts (3)
and (4).

3. Remove steering post cover (5).

4. Remove mounting bolt caps (7} of steering post
cover {6), then remove bolts.

5. Remove mounting bolt caps from steering post
cover (8), then remove mounting bolts (9).
* Tip the steering post cover to the front.

6. Remove bracket (10) at back of main monitor.

30-248
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DISASSEMBLY AND ASSEMBLY

INSTALLATION OF AIR
CONDITIONER CONDENSER
ASSEMBLY

» Carry out instaliation in the reverse order to
removal.

*

*

Do not remove the plugs from the hoses or
condenser connections until immediately
before installing.

Install the hoses without twisting.

{0 \5 Hose, connection:

Compressor oil for new refrigerant
{ND-OIL8)

Condenser top connection:

19.6 - 24.5 Nm (2.0 - 2.5 kgm)

Condenser bottom connection:

11.8 - 14.7 Nm (1.2 - 1.5 kgm)

»  Fill the air conditioner with new refrigerant.

*

1)

2)
3)

4)
5)

6)

Precautions when filling air conditioner line
with new refrigerant

Keep the temperature inside the room at
above 3°C.

(If the temperature is below 3°C, the system
will not work.)

Use R134a as the refrigerant.

When filling with refrigerant, always use the
repeat vacuum method to completely evacu-
ate. (Attainment of vacuum: Min. 750
mmHg.)

Charge with 1.5 - 1.6 kg of refrigerant.

Do not use the can of refrigerant upside-
down or use any other mistaken method. Be
careful not to let liquid freon get into the
refrigerating system.

Do not operate the compressor before charg-
ing with refrigerant.

30258
@
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MAINTENANCE STANDARD TRANSMISSION
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Allowable
Clearance (R) between size Shaft Hole clearance | clearance
21| 3rd/4th clutch bearing and
housing 130 0 +0.030 0- _
-0.018 0 0.048
‘Clearance (F) between
22 | 3rd/ath clutch bearing and 160 _8 025 "'g 030 05055 —
housing ’ :
23 | Clearance (R) between 45 +0.025 0 -0.037 - _
countershaft and bearing . +0.009 -0.012 -0.009
Clearance (R) between _
24 | countershaft bearing and 100 _g 015 +g 030 00 045 —
housing : )
25 | Clearance (F) between 40 +0.025 0 -0.037 - _
countershaft and bearing +0.009 -0.012 -0.009
Clearance (F) between
26 | countershaft bearing and 80 _g 013 +g -030 0_6 043 —
housing ) )
Standard size Tolerance Clearance limit
Inside diameter of seal 0.05
ring fitting face 55 +0' 55.1 Replace
Seal ring groove width 3.2 +0.076 3.5
27 Y
Seal ring width 3.1 +0.05 2.8
Seal ring thickness 2.29 _8 1 2.1
Outside diam;eter of 0 048
28 | sliding face of coupling 105 104.
oil seal (R) —0.087
Outside diam?ter of 0
29 | sliding face of coupling 105 104.8
oil seal (F) —0.087
Standard clearance Clearance limit
Clearance between output
30 ; 0.5-1.4
shaft cover and housing (Standard shim thickness) - Adjust shim
Free turning torque of _ _
31 output shaft 0.098 — 0.98 Nm (0.01 - 0.1 kgm)
WA450-3 40-7



MAINTENANCE STANDARD TRANSMISSION CONTROL VALVE

ACCUMULATOR VALVE

66.2+7.35Nm
{6.75%0.75kem}
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3 4 SDW02767
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Allowable
Clearance between size Shaft Hole clearance | clearance
1 gc%umulator valve and
ody -0.035 +0.025 0.035 -
32 -0.045 0 0.07 0.09
Standard size Clearance limit
2 | Forward accumulator Free length |Fitting height| Fitting load | Free length | Fitting load Replace
valve spring
184.8 165 319N 179.3 303 N
(32.5 kg) (30.9 kg)
1st gear accumulator 785N 745N
3 | valve spring 145 135 (8.0 kg) 140.7 (7.60 kg)
2nd gear accumulator 333N 317N
4 valve spring 157.7 155 (3.4 kg) 153.0 (3.23 kg)

WA450-3
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BRAKE VALVE

MAINTENANCE STANDARD
AR
@ 1s
NG \ 2
3 \g Q
~
N
& gm ] 66.2£7.3 Nm = 1
{6.75 = 0.75 kgm) \
_‘ ,zm. 7.8+2Nm
(0.8 = 0.2 kgm)
-6
& xgm 166.2:+7.3Nm
{6.75 = 0.75 kgm)
5
al.l0
7 — 4
{3 kom 1162 = 245Nm
{155 = 2.5kgm) SDW00350
Unit: mm
No| Check item Criteria Remedy
Standard Tolerance Standard | Clearance
Clearance between pedal size Shaft Hole clearance limit
1 | mount hole and bracket
hole 10 -0.025 +0.1 0.025 - 0.25
-0.075 0 0.175 -
Clearance between roller -0.025 +0.1 0.025 -
2 | and pin 10 -0.075 0 0.175 0.25
Standard size Tolerance Repair limit
3 | Outside diameter of roller 0
30 -05 29.2
Standard size Repair limit Replace
Free length |Test height | Test load |Free length | Test load
4 | Control spring
3.82N
34 335 (0.39 kg) 33
5 | Control spring 46.3 46 (1158'(1;) 45.3
6 | Return spring 86.2 58 (g(_’ésk’;) 78
7 | Return spring 31.5 19.5 (11%7k‘;) 28

40-28
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MAINTENANCE STANDARD

CUT-OFF VALVE
'CUT-OFF VALVE
Oy kan] 662+ 74N
(6.75:0.751211:) I\ 2
IO ik
VA [Lyu— Xil== o 1]
! =
A 2 8, =
= O
A-A
(y Tem] 74:06N Oy kem] 147 10N
(07;100é"k9/cmz] {Istﬁksm]m
Oy kem ] 34.3: 4N
(f‘l.?)it?)ﬁkﬁm’;|

—
| T '-“"-” i
! fm\ ~_ 1 1!

(@)

B-B SWH03794
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Free length |Installed length [installed load| Free length |Installed load
1 { Unload valve spring N N
35.3 28.4
37 30 (3.6 kg) - (2.9 kg) Replace
2 | Check valve spring 33 20 (0?%77 Eg) — (0:11'2 I:g)
WA450-3 40-39
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