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FOREWORD

HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

HOISTING

Heavy parts (25 kg or more} must be
lifted with a hoist, etc. In the DISAS-
SEMBLY AND ASSEMBLY section,
every part weighing 25 kg or more is
indicated clearly with the symbol o)

o If a part cannot be smoothly removed from

the machine by hoisting, the following checks

should be made:

1) Check for removal of all bolts fastening
the part to the relative parts.

2) Check for existence of another part caus-
ing interference with the part to be re-
moved.

WIRE ROPES

1) Use adequate ropes depending on the
weight of parts to be hoisted, referring to
the table below:

Wire ropes
(Standard "Z" or "S" twist ropes
without galvanizing)

Rope diameter Allowable load
mm kN tons
10 9.8 1.0
11.2 13.7 1.4
12.5 15.7 1.6
14 21.6 2.2
16 27.5 2.8
18 35.3 3.6
20 43.1 4.4
22.4 54.9 5.6
30 98.1 10.0
40 176.5 18.0
50 2746 28.0
60 392.2 40.0

* The allowable load value is estimated to

be one-sixth or one-seventh of the break-
ing strength of the rope used.

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

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

71% 41%
SAD00479

100% 88% 79%

3) Do not sling a heavy load with one rope

4)

alone, but sling with two or more ropes

symmetrically wound onto the load.
Slinging with one rope may cause
turning of the load during hoisting,
untwisting of the rope, or slipping of
the rope from its original winding
position on the load, which can re-
sult in a dangerous accident.

Do not sling a heavy load with ropes form-
ing a wide hanging angle from the hook.
When hoisting a load with two or more
ropes, the force subjected to each rope
will increase with the hanging angles. The
table below shows the variation of allow-
able load kN {kg} when hoisting is made
with two ropes, each of which is allowed
to sling up to 9.8 kN {1000 kg} vertically,
at various hanging angles.

When two ropes sling a load vertically, up
to 19.6 kN {2000 kg} of total weight can be
suspended. This weight becomes 9.8 kN
{1000 kg} when two ropes make a 120°
hanging angle. On the other hand, two
ropes are subjected to an excessive force
as large as 39.2 kN {4000 kg} if they sling
a 19.6 kN {2000 kg} load at a lifting angle

of 150°. é
19.6 ¢
16.7 ﬁ

(2000} ( 1&6)
196 1900 300 137 (2
2000) (

Load capacity {KN(Ka)}

9.8
(1000)

30 60 90 120 150

Liftine anele (desree) SAD00480
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CONVERSION TABLE

FOREWORD
kgm to ft. Ib
1 kgm =7.233 ft. Ib
0 1 2 3 4 5 6 7 8 9

0 0 7.2 14.5 21.7 28.9 36.2 43.4 50.6 57.9 65.1
10 "72.3 79.6 86.8 940 | 101.3 | 1085 { 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 2025 | 209.8
30 217.0 | 2242 | 2315 | 2387 | 2459 | 253.2 | 260.4 | 267.6 | 2749 | 282.1
40 289.3 | 2966 | 303.8 | 311.0 | 3183 | 325.5 | 332.7 | 340.0 | 347.2 | 354.4
50 361.7 | 3689 | 376.1 | 383.4 | 390.6 | 397.8 | 405.1 | 4123 | 4195 | 4268
60 434.0 | 441.2 | 4485 | 4557 | 462.9 | 470.2 | 477.4 | 4846 | 491.8 | 499.1
70 506.3 | 513.5 | 520.8 | 528.0 | 535.2 | 5425 | 549.7 | 556.9 | 564.2 | 571.4
80 578.6 | 585.9 | 593.1 | 600.3 | 607.6 | 6148 | 622.0 | 629.3 | 6365 | 643.7
90 651.0 | 658.2 | 665.4 | 672.7 | 6799 | 687.1 | 694.4 | 701.6 | 7088 | 716.1
100 7233 | 7305 | 737.8 | 745.0 | 7522 | 759.5 | 766.7 | 7739 | 7812 | 788.4
110 795.6 | 8029 | 810.1 | 817.3 | 8246 | 831.8 | 839.0 | 846.3 | 853.5 | 860.7
120 868.0 | 875.2 | 882.4 | 889.7 | 896.9 | 904.1 | 911.4 | 918.6 | 9258 | 933.1
130 940.3 | 9475 | 9548 | 962.0 | 969.2 | 976.5 | 983.7 | 990.9 | 998.2 | 1005.4
140 1012.6 | 1019.9 | 1027.1 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7
150 1084.9 | 1092.2 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 1128.3 | 1135.6 | 1142.8 | 1150.0
160 1157.3 { 1164.5 [ 1171.7 [ 1179.0 | 1186.2 | 1193.4 | 1200.7 | 1207.9 | 1215.1 | 1222.4
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 1301.9 | 1309.2 | 1316.4 | 1323.6 | 1330.9 | 1338.1 | 1345.3 | 1352.6 | 1359.8 | 1367.0
190 1374.3 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 1410.4 | 1417.7 | 1424.9 | 1432.1 | 1439.4
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GENERAL

WEIGHT TABLE

Serial No. 53001 and up Unit: kg
Machine model WA380-3 Machine model WA380-3
Serial No. 530031n d up Serial No. 530(:“ d up

Engine 730 Bucket cylinder 175
Radiator 165 Engine hood (with side panel) 191
Torque converter 54 Front frame 1,465
Transmission 700 Rear frame 1,230.
Center drive shaft 25 Bucket link 56
Front drive shaft 22 Bellcrank 309
Rear drive shaft 10 Boom {including bushing) 1,090
Front axle 1,021 Bucket (with BOC) 1,629
Rear axle 97 Counterweight 1,455
Axle pivot 111 Fuel tank 178
Wheel (each) 110 Battery (each) 44
Tire (each) 207 Floor, Cab assembly 677
Steering valve 24 Floor freme assembly 375
Steering cylinder (each) 25 Cab 302
Hydraulic tank 193 Air conditioner unit 14
Hydraulic, Steering, Switch, PPC pump 46 Operator's seat 38
Main control valve 7 ROPS canopy 398
Boom cylinder (each) 164 ROPS cab 635

01-8
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STRUCTURE AND FUNCTION TORQUE CONVERTER

TORQUE CONVERTER
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1. Turbine 6. Housing Specifications
2. Drive case 7. PTO gear (drive) Model: TCA37-2A
3. Stator 8. Pump Type: 3 element,1 stage,1 phase
4, Pilot 9. Output shaft (Transmission  Stall torque ratio: 3.37
5. Stator shaft input shaft)
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U42303

STRUCTURE AND FUNCTION

TRANSMISSION

FORWARD 3RD

14
‘YP'

27

1

32
S — i) z
31
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Operation

In forward 3rd, forward clutch (8) and 3rd
clutch (11) are engaged. The motive force
from the torque converter transmitted to in-
put shaft (9) is transmitted to output shaft
(14).

The clutch discs of forward clutch (8) and
3rd clutch (11) are held by the hydraulic pres-
sure applied to the clutch piston.

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

17

SAW00441

Since 3rd clutch (11) is engaged, the motive
force transmitted to 1st and 3rd cylinder gear
{32) is transmitted from 3rd gear (27) via the
3rd clutch, then to output shaft (14) via 2nd
and 4th shaft (17), idler gear (31) and output
gear (34).
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U42303

STRUCTURE AND FUNCTION TRANSMISSION CONTROL VALVE

PRIORITY VALVE

Function

+ The priority valve regulates the pump's dis-
charge pressure and provides the pilot oil
pressure and parking brake release oil pres-
sure.

NN
-—

* If the pressure in the circuit reaches a level a /
above the measured oil pressure, the prior- 2 \gm F .
ity valve acts as a relief valve, releasing the % pame
pressure to protect the hydraulic circuitry. 7 -
\6/ 77/
7
Operation Tomain  Topilot
1. The oil from the pump enters port a and reliefvalve valve  gunoose

separates into the oil flowing to 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 ¢ overcomes
the force of return spring (3), priority valve
{2) moves to the left and the oil flows to port
d.

Tomain  To pilot
relief valve valve SAW00458

3. If the oil pressure at port ¢ reaches a level

above the measured value, priority valve (2)
moves further to the left and is connected to % .
the drain circuit from port e, protecting the 2 A LLL pLOmmp
hydraulic circuitry. \ 7
—— & [ A) W c
Ts—— d 2,

¥y &

Tomain  To pilot
relief valve valve SAW00459

10-31



U42303

STRUCTURE AND FUNCTION

TRANSMISSION CONTROL VALVE

Function

* The modulation valve consists of a fill valve
and an accumulator. It controls the pressure
and flow of the oil flowing to the clutch and
increases the clutch pressure.

Operation
1. The diagram shows the clutch fully en-
gaged (point A).

2. When shifted from forward to reverse
(point B)

+  When the directional lever is switched from
forward to reverse, the pressure of the clutch
circuit decreases while oil is filling the re-
verse clutch, so quick return valve (2) moves
to the left.

« This causes, the oil in the accumulator to
drain from quick return valve (2) port a. At
this time, the pressure in chamber b and
chamber ¢ decreases, the force of spring (3)
moves fill valve (4) to the left, and port d
opens.

Clutch pressure A D

b /_Gearshity _
C

B

= sec.
{Clutch fully engaged) SAW00450
Quick rturn valve

To clutch
circuit

LLLL Yy Ll
4

il 2z 2
g LLLLPTZL2L 2L 7 "R ‘_|_l —po—
O O %
7
/
Fill valve " 1» Accumulator
From priority From torgue
valve converter outlet
valve SBW00475
To clutch

circuit ZZZ 77
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U42303

STRUCTURE AND FUNCTION

DIFFERENTIAL

Outline

.

The motive force from the engine is trans-
mitted to the front and rear axles via the
torque converter, the transmission and the
propeller shaft.

In the axle, the motive force is transmitted
from bevel pinion (1) to bevel gear (5), shifted
90° and reduced, and transmitted to sun gear
shaft {2) via pinion gear (4).

The motive force of the sun gear is further
reduced by planetary gear-type final drive,
and transmitted to the axle shaft and wheel.

When moving straight forward

When moving straight forward, the speed of
rotation of the left and right wheels is equal,
so pinion gear (4) in the differential assem-
bly does not rotate, and the motive force of
carrier (6) is transmitted equally to the left
and right sun gear shafts (2) via the pinion
gear (4) and side gear (3).

When slewing

.

When slewing, the speed of rotation of the
left and right wheels is unequal, so pinion
gear (4) and side gear (3) in the differential
assembly rotate according to the difference
in the left and right rotation speeds, and the
motive force of carrier (6) is transmitted to
the sun gear shafts (2).

T

—
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U42303

STRUCTURE AND FUNCTION

STEERING VALVE

Engine at high speed
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[:- — - To cut-off valve

Steering
pump
L

Switch
pump

{Main control valve)

—

The extra oil from the switch pump is not
needed, so the steering pump pressure rises
until notch (g) closes, and shuts off the
merge passage at port B.

The pressure difference on the two sides of
notch (c) is controlled only by notch (f), so
the excess oil from the steering pump is
drained from notch (f} to the drain circuit
{when this happens, notch (g) is completely
closed).

SLW01225

The oil from the steering pump passes
through notch (c) and notch (d), pushes up
load check valve (4}, and flows to the cylin-
der. The oil returning from the cylinder
passes through notch (e) and flows to the
drain circuit.

Notch (g} is closed, so the oil from the switch
pump is sent from port B to the main con-
trol valve.
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U42303

STRUCTURE AND FUNCTION

STEERING VALVE

When pilot poppet (4) opens, the pressure
at the back of poppet (1) drops, so poppet
(1) moves and is seated with pilot poppet
(4).

Compared with the pressure at port A, the
internal pressure is low, so relief valve pop-
pet (2) opens. When this happens, the oil
flows from port A to port B, and prevents
any abnormal pressure from forming.

Acting as suction valve

.

When negative pressure is formed at port A,
the difference in area of diameters d3 and d4
causes check valve poppet (3) to open. When
this happens, the oil from port B flows to
port A, and prevents any vacuum from form-

ing.

|

SEWO00094

U]
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SEWO00085

SEWO00096
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STRUCTURE AND FUNCTION

BRAKE PIPING

BRAKE PIPING

SOV NOUIAEWN=

Front axle {with multi-disc brake)

. Right brake valve

. Left brake valve

. Accumulator charge valve
. Hydraulic oil tank

Accumulator

Hydraulic pump (series of four pumps}
Accumulator

Rear axle (with multi-disc brake)

. Transmission valve
. Emergency parking brake vaive

10-82

($)}

SBW00508

Outline

.

When the brake valve is activated, the oil
sent from the pump passes through the ac-
cumulator charge.valve, shuts off the drain
circuit in the valve, actuates the piston, and
activates the front and rear brakes.

U42303



U42303

STRUCTURE AND FUNCTION

ACCUMULATOR CHARGE VALVE

Serial Ne. 50035 and up

A. To PPC valve
ACC. To brake valve
PP. To brake valve
P. From pump

T. Drain

il
. il
\
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§ X
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ACC Z 4
D~ ;z/x
74
\ J Ef
A L A
K
+ AN e ‘
é 'SAM ) B
I
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|
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Function

» 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 specified
pressure, the oil from the pump is connected
to the drain circuit to reduce the load on the

pump.
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U42303

STRUCTURE AND FUNCTION

PARKING BRAKE SOLENOID VALVE

PARKING BRAKE SOLENOID VALVE
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SLW00522

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.

Coil

Valve assembly
Body

IN port

OUT port

oPwn =

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.

10-99



STRUCTURE AND FUNCTION HYDRAULIC TANK
HYDRAULIC TANK
fn_o\o___j©
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1. Breather Sewaoesz
2. Filter bypass valve
3. Oil filler
4. Qil filter
5. Sight gauge
6. Hydraulic tank
Outline

The oil sent to the cylinders from the hydraulic
tank via the pump and through the work equip-
ment control valve merges with the oil of the
various parts in the return circuit. Some of this
oil is cooled by the oil cooler, flows into the
tank, is filtered by oil filter (4), and returns to

hydraulic tank (6).

10-108

Oil filter (4) is of a type which filters all
the oil in the circuit. If the oil filter is
clogged, the filter bypass valve is acti-
vated, preventing the oil from returning
directly to the tank and causing damage
to the oil filter. In addition, the filter by-
pass valve is also activated when a
vacuum is generated in the circuit.
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MAIN CONTROL VALVE

STRUCTURE AND FUNCTION
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U42303

STRUCTURE AND FUNCTION

MAIN CONTROL VALVE

BOOM SPOOL AT LOWER POSITION

w
122]
<
o<

Accumulator

*

From PPC valve

ﬁ From work equipment pump

E F\
Dy
/Jc u
7B
S B / ;Aéédq
3 77474 E 5
A
1%
2 D\'
}
Cut - off

valve

Operation

When boom lever (4) is pushed, oil flows
from PPC valve port L to port M and port T,
and the oil at port S flows to the drain cir-
cuit. The oil pressure at port T pushes boom
spool (3) and sets it to the LOWER position.
The oil from the pump passes through the
bucket spool (2) bypass circuit and flows to
the boom spool (3) bypass circuit. The by-

e @ From switch pump

SLWO00556

pass circuit is closed by boom spool (3),
so the oil pushes open check valve (5).
The oil from check valve (5) flows to port
E and to the cylinder rod side.

The oil on the cylinder bottom side enters
drain port F from port D and returns to
the tank, causing the boom to lower.
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"STRUCTURE AND FUNCTION

BUCKET POSITIONER AND BOOM KICK-OUT

« When the boom rises and reaches the set
position for the kick-out, in other words, the

detector (steel plate) is in position on the
detection surface of the proximity switch, an boom kick-out
electric current is sent to the solenoid by the )
action of the proximity switch and relay cir-

/,

1

Proximity switch for

To battery relay

)

101\ 101
02 H2
103/ 30}

cuit. As a result, the solenoid is actuated,
and the cam is pulled away from the cam Kick-out solenoid

detent, so the boom spool is returned to the laj
HOLD position by the return spring. '

Proximity switch

Detector

Action of proximity switch

Boom lever

‘l Kick-out relay

Position

When detector is in position
at detection surface of
proximity switch

When detector is separated
from detection surface of
proximity switch

Proximity switch ~
actuation display

Lights up

Goes out

Proximity switch load circuit
(relay switch circuit)

Current flows

Current is shut off

Relay switch load circuit
{solenoid circuit)

Current flows

Current is shut off

10-140

U42303



U42303

Connect CN L33 and CN £32.
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U42303

STRUCTURE AND FUNCTION

MAIN MONITOR

MAIN MONITOR DISPLAY FUNCTION

Display . . . .
category Symbol Display item Display range Disptay method
When there is Display flashes (for detailé, see
Check Check abnormality display on MAINTENANCE MONITOR
maintenance monitor DISPLAY FUNCTION)
“ ” E;‘S;?:; cy steering When actuated Display flashes
:)ri:(s"r‘n%szggienﬁtzited' Display flashes and buzzer
Caution neutral sounds
Caution When th i Display flashes (buzzer may
bn?)rma?irte gis lav on also sound) (for details, see
f'n o tenang’e mpn.{m MAINTENANCE MONITOR
n onl DISPLAY FUNCTION)
@ Hi beam When operated Display lights up
<] > ;ll':frtnrs'g;&a;l When operated Display lights up
Display lights up
e . Buzzer sounds when parking
g O) Parking brake When operated brake is applied and shift lever
is not at N
Pilot . Emeraen teeri When normal (oil is
mergency steering flowing in hydraulic Display lights up
normal .
circuit)
Lights up
Lighting up time changes
| according to engine water
Preheating When preheating temperature when starting
switch is turned ON (for details,
see PREHEATING OUTPUT
FUNCTION)
Speed Digital display (display switches
pzze o BE Travel speed 0 -89 km/h between tachometer and
meter speedometer)
Shift - _ .
indicator g Shift indicator 1-4,N Digital display
» When controlier detects
failure and action by Digital display
Failure operator is needed, Buzzer sounds
action EE&E Failure action code | CALL is displayed, (For details of the travel data
code or CALL and E (][] dispfay mode, see TROUBLE

{action code) are
displayed in turn

DATA DISPLAY MODE)
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STRUCTURE AND FUNCTION

WORK EQUIPMENT CONTROL SYSTEM

REMOTE POSITIONER FUNCTION

1.

Boom RAISE/LOWER position stop

* The controller always detects the direc-
tion of operation of the lever from the
pressure switch installed to the boom

PPC valve and the angle (position) of the .

boom from the boom angle

potentiometer.

1) RAISE kick-out (RAISE lamp ON)
When the boom lever is placed in
the RAISE detent and the boom rises
to the set position, it slows down
and then stop, and at the same time,
the detent is released. If the boom is
at any position other than the RAISE

detent, it will rise as normal.

2) LOWER boom stop (LOWER lamp
ON)
If the boom lever is placed at the
FLOAT or LOWER position and the
boom goes down to the set position,
it will slow down and stop. If the
lever is placed at HOLD, the boom
will stay stopped. If the lever is
moved back slightly, the boom will
go down again.
The RAISE position (which the op-
erator can set to the desired posi-
tion) and the LOWER stop position
differ according to the model. For
details, see Table 1.

Table 1
Stop -
Rosition) RAISE | LOWER
Model
WA320-3 |0° - 44.8°| -27°
WA380-3 |0° - 40.5°} -27°
WA420-3 0°-39° | -26°
WA470-3 0°-38° | -26°

The setting of the control can be
changed in the order given below
by pressing the mode positioner
RAISE/LOWER selector switch. When
the lamp is lighted up, the boom
will automatically stop at that posi-
- tion.

RAISE ® RAISE O RAISE © RAISE O
— - -
LOWERO LOWER @ LOWER @ LOWER O
Lamp ON: @ Lamp OFF : O

2. Setting remote positioner (setting RAISE

stop position)

When the RAISE lamp is ON, set the stop
position as desired. The setting position is
retained even when the key is turned OFF.
1) Setting stop position

i) Operate the boom lever to decide
the position (above horizontal), then
return the lever to the neutral.

ii) Press the remote positioner set
switch.

iii) The RAISE lamp will go out and the
remote positioner set lamp will flash.

~ (25sec)

iv} When the remote positioner set lamp
goes out and the RAISE lamp lights
up, the stop position is written to
memory.

2) Setting horizontal stop position
i} Operate the boom lever to move

the boom to a position above
horizontal, then return the lever
to the neutral. ‘

ii) Press the remote positioner set
switch.

iii) The RAISE lamp will go out and
the remote positioner set lamp
will flash.

iv) While the lamp is flashing, press
the remote positioner set switch.

v) The remote positioner set lamp
goes out immediately and the
RAISE lamp lights up, and the
horizontal angle is set. (This hori-
zontal angle is the standard for
the machine, so the work equip-
ment may not necessarily be
horizontal to the ground for rea-
sons such as the weight of the
work equipment or the angle of
the machine.)
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STRUCTURE AND FUNCTION SENSORS

FUEL LEVEL SENSOR

A
4
E
Y
Structure of circuit
SEW00293
1. Connector Function
2. Float ' « The fuel level sensor is installed to the side
3. Amm face of the fuel tank. The float moves up
4. Body : and down as the level of the fuel changes.
5. Spring As the float moves up and down, the arm
6. Contact actuates a variable resistance, and this sends
7. Spacer a signal to the maintenance monitor to dis-

play the fuel level. When the display on the
maintenance monitor reaches the specified
ievel, the warning lamp flashes.

10-177
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STRUCTURE AND FUNCTION

KICK-DOWN ELECTRIC CIRCUIT DIAGRAM

Kick-down switch operated
(When operating or traveling in F2)
{(When kick-down switch is pressed ON)

Parking switch
——— OFF ., ON
—\' & (Released) (¢ (Applied)
HL Speed R F 2% 51
. Solenoid Solenoid Solenoid Solenoid 4
j 3) (4) 2} 1 3
CN37 CN38 CNT15 CNT16 CNT17 T S
[ e o1
5 T 2] (12 1334%¢
! ol lg*
IRER s
o P P A e |
Nearal |3 o
1stsignal |12
2nd signal | 12 —— -
O
5 L —— ‘ *
5 ransmission| 3
E -oft
€ | [swhch 160 ——
g — [—
[ S]
10 £ = 0=
——— " "g"g" E_E
Fsignal |, ‘ E LEoE
Rsignal | s 20A - £e2sg¢
) o )
* a &h ¢
———
= i i i
JL — p D] 1 |
_ ) - =
{ N I —a=T ] 1
i . i
oz R Sl ] i
Q g o [ o o] o o0 ]
561234561234 [56123 @2 165321 65321 6532165321 65321
ElfTE W o 6
! D @
Press®p —{ Backup s soenoid |
Kick-down CNLES CNL6T CNLes  buzer CNL6S CNL58 CNLS3 CNLST  lamp cutoffswitch  CNLS9
switch Kick-down REVERSE FORWARD Transmission ~ Neutralizer Stoplamp  Neutral  switch Parking brake
relay relay relay cut-off relay relay relay relay safety relay
SLW00616

*  When the kick-down switch is pressed, elec-

tric current flows from the battery @ —
speed lever 2 —» FORWARD relay terminal 3
- 4 — kick-down switch — kick-down relay
terminal 5 - 6 — ground.
As a result, the kick-down is actuated, and
kick-down relay terminals 1 and 2 and ter-
minals 3 and 4 are closed. A circuit from
kick-down relay terminal 1 - 2 — kick-down
relay terminal 5 - 6 — ground is formed, so
the kick-down relay continues to be actu-
ated even if the kick-down switch is returned.
(Self-hold circuit of kick-down relay)

*+  When the kick-down relay is actuated and
terminals 3 and 4 are closed, electric cur-
rent flows from the battery @ — kick-down
relay terminal 3 - 4 — solenoid 4 — ground,
and solenoid (4) is actuated. Solenoids {1)
and (4) are actuated, so the transmission is
set to F1.

In this way, if the kick-down switch is pressed
when the speed lever is at F2, the transmission
will shift to F1. At the same time, it will be held
in F1 by the self-hold function of the kick-down
relay even when the kick-down switch is re-
leased. However many times the kick-down
switch is pressed, the transmission will stay in
F1. :

Solenoid actuation table
Solenoid F1|F2 |[F3|F4 | N |R1 |R2 |R3 R4

FORWARD (|(1)|® |O 1O | O

REVERSE 2) C|C OO
H-L select {(3) o0 O jC
Speed select|{4) | @ O O O
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STRUCTURE AND FUNCTION ELECTRIC PARKING BRAKE CONTROL

PARKING SAFETY RELAY
NEUTRALIZER RELAY

Relay actuation table
! Terminal No.
! Current 3(5|6
: between 1 and 2
! Z ' ON oo
== OFF o Q
[¢]
o
6
‘| o
3 g
20
Internal connection diagram
1. Case SEW00321

2. Base
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE

STANDARD VALUE TABLE FOR ENGINE

Machine model WA380-3
Engine S6D108
Item Measurement conditions | Unit Standard value Permissible value
High idling 2,450 + 50 2,450 = 100
Engine speed Low idling rpm 760+58 760"_128
Rated speed 2,200 2,200
Exhaust temperature All speed
: °C Max.650 700
(Turbine inlet temp.) {intake air temp. 20°C) )
Intake resistance At rated output mmHg 950 - 1,200 750
At sudden acceleration Max. 5.5 75
Exhaust gas color [530;;:
At high idling n Max. 1.0 2.0
Valve clearance Intake valve mm 0.34 -
(cold) Exhaust valve 0.66 —
Qil temperature:
Compression pressure 40 - 60°C MPa ) Min. 2.9 2.4
(SAE30 oil) (engine speed: (kg/cm?) (Min. 30) (24)
250 - 300 rpm)
Bl At rated output
owby pressure .
(SAE30 oil) (Water temperature: mmH20 Max. 80 160
Operating range)
{(Water temperature:
Operating range)
At high idling 0.29 - 0.49 0.21
(SAE30) (3.0 - 5.0) (2.1)
. At low idling MPa Min. 0.12 0.07
Oil pressure (SAE30) |(kg/cm?) (Min. 1.2) (0.7)
At high idling 0.25 - 0.44 0.18
(SAE10W) (2.5 - 4.5) (1.8}
At low idling Min. 0.1 0.07
(SAE10W) {(Min. 1.0) (0.7)
Oil temperature \(,i\g;?éi soﬁ)leggnr)ange °C 90 - 110 120
[}
Fuel injection timing Before top dead center (degree) 22 +1 22+ 1
Deflection when pressed
with finger force of
Fan belt tension approx. 6 kg. mm 5-10 5-10
{Alternator pulley
- Fan pulley)

20-2
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TESTING AND ADJUSTING ADJSTING VALVE CLEARANCE

ADJUSTING VALVE CLEARANCE

1. Lift and remove the engine hood.

2. Disconnect the two dust indicator wires (1), then
disconnect intake connector (2).

3. Remove air cleaner assembly (3).

4. Remove intake connector (4}, then remove cyl-
inder head cover (5).

5. Turn the crankshaft forward, watch the function
of the 6th cylinder's intake valve, and line up
the "1.6TOP" line (6) on the crank pulley with
the pointer (7).

6. If the 1st cylinder is at the upper compression
dead point, adjust the valves indicated with "e"
in the valve layout table, then turn the crank-
shaft 360° in the forward direction and adjust
the valves indicated with "c".

* Valve arrangement
Cylinder no. 1 2 3 4 5 6

Intake valve |®@ ® C ) O o

Exhaust valve ) o ® @] ® -

To adjust, insert filler gauge F between locker
lever (8) and valve stem (9), adjust the ad-
just screw (10) so that it turns gently, then
tighten locknut {11).
« Valve clearance (when cold)
intake side: 0.34
Exhaust side: 0.66
Locknut: 44.1 £ 4.9 Nm (4.5 = 0.5 kgm)
* Set the 1st cylinder to the upper compres-
sion dead point, adjust the 1st cylinder, turn
120°, and adjust the valve clearance for all
cylinders in this way in the order of ignition.
¢ Order of ignition: 1-5-3-6-2-4
* After tightening the locknut, check the vaive
clearance once again.

20-12
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TESTING AND ADJUSTING

TESTING AND ADJUSTING FAN BELT TENSION

TESTING AND ADJUSTING
FAN BELT TENSION

Testing the fan belt tension

1. Apply a force of approximately 6 kg to the fan
belt midway between the fan pulley and alter-
nator pulley and check its deflection "a".

+ Belt deflection a: 5 to 10 mm

Adjusting the fan belt tension

1. Loosen the alternator assembly installation bolt
and nut (1) and belt tension adjustment bolt (2).

2. Move the alternator using a pipe, etc., check the
belt (3) tension, then first tighten the adjust-
ment nut, then the alternator installation bolt.

20-22
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TESTING AND ADJUSTING METHOD OF OPERATING EMERGENCY MANUAL SPOOL

METHOD OF OPERATING
EMERGENCY MANUAL SPOOL

Outline

The transmission valve is controlled electrically, but
if there should be any failure in the electrical sys-
tem, or if there is any failure in the solenoid valve
or spool and the machine cannot move, it is possi-
ble to operate the emergency manual spool to move
the machine.

AThis operation of the spool is designed only for
use if the machine cannot be moved because of
a failure in the transmission control, and it is
necessary to move the machine from a danger-
ous working area to a safe place where repairs
can be carried out.
This spool must not be operated except when
there has been a failure.

AWhen carrying out this operation, keep strictly
to the order of operation and pay careful atten-
tion to safety when moving the machine.

ATo prevent the machine from moving, lower the
bucket to the ground, apply the parking brake,
and put blocks under the tires.

AAlways stop the engine before operating the
spool.

1. Remove cover (1) from the left side of the rear
frame.

2. Remove lock plate (2) from emergency manual
spool (3) of the transmission valve.
* The lock plate can be removed simply by
loosening the mounting bolts.

3. Operate emergency spool (3) to the operating
position according to the direction of movement
of the machine (forward or reverse).

» REVERSE: Push in the spool until it enters
the detent.
a = Approx. 8 mm

+ FORWARD: Pull the spool until it enters the

detent.
b = Approx. 8 mm

20-32
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TESTING AND ADJUSTING MEASURING BRAKE PERFORMANCE

MEASURING BRAKE
PERFORMANCE

* Measurement conditions

* Road surface: Flat, horizontal, dry paved surface
+ Travel speed: 20 km/h when brakes are applied
* Delay in applying brakes: 0.1 sec

+ Tire inflation pressure: Specified pressure

Measurement method
1. Start the engine and move the machine.

2. Set the speed lever to the highest speed posi-
tion and drive the machine.

3. When the travel speed reaches 20 km/h, depress
the left brake pedal with the specified operating
force.

Specified operating force: 265N (27 kg)

* Before carrying out this operation, determine
the run-up path and the point for applying
the brakes, then apply the brakes when the
machine reaches that point.

* Switch the transmission cut-off switch ON
when carrying out this operation.

4. Measure the distance from the point where the
brakes were applied to the point where the ma-
chine stopped.

* Repeat this measurement three times and
take the average.

A A A
Stopping point Point where braking Point where operator put
effect started foot on brake pedal
(operation point)

Stopping distance Run-up path

TDW00113

U42303
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TESTING AND ADJUSTING

MEASURING WORK EQUIPMENT HYDRAULIC PRESSURE

MEASURING WORK
EQUIPMENT HYDRAULIC
PRESSURE

*

Measurement conditions

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

Hydraulic oil temperature: 45 — 55°C

Engine speed: High idling :

Work equipment relief valve pressure measuring
procedure

*

*

Raise bucket tip "a" 30 to 50 mm and ground the
bucket at point "b", then stop the engine.

After operating the levers, check that both points
"a" and "b" on the bottom of the bucket are
touching the ground.

ALoosen the oil supply cap to release the pres-

sure inside the hydraulic oil tank, then operate
the control levers two or three times to release
any pressure remaining in the piping.

Remove bucket cylinder circuit oil pressure
measuring plug (1).

Install hydraulic test kit C to the measuring port.

* Check that there is no oil leakage from any
joints.

* Use a hose which is long enough to reach
the operator's seat.

Start the engine, raise the boom about 400 mm,
tilt back the bucket using the contro! lever, and
measure the pressure when the relief valve is
activated.

* Be careful not to apply any sudden pressure
to the pressure gauge.

AWhen removing the hydraulic pressure gauge,

release the pressure inside the circuit in the same
way as when it was installed.

a b TEW00149
5
00 5 L N
""\!5(&-4 0

/2

TBWO00623
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TESTING AND ADJUSTING ADJUSTING BOOM, BUCKET ANGLE POTENTIOMETER

ADJUSTING BOOM, BUCKET
ANGLE POTENTIOMETER

« The work equipment control system is equipped Boom angle
with a sensor adjustment function to compen- potentiometer
. . CNF28
sate for any error in the mounting of the E l B
. . . oom angle SIG
potentiometer and to make it possible to detect L] YPower source 5V
the correct position data for the work equip- /Network (-)
ment. Bucket angle
Always carry out adjustment when the control- potentiometer CNF29
ier, potentiometer, or work equipment are re- 1 L & L
ucket angle SIG
placed. [—g—L— )Power source 5V %:
/ Network (<)
1. Potentiometer output voltage range :
When correctly installed
Boom angie signal input (CNL27 (9) - (19)):
_ 03-47V
Bucket angle signal input (CNL27 (9) — (20)):
0.6-43V CNFR3 CNLRM1 CNL27
2. Method of adjusting sensor %< %< X %< Z\éﬂ?ﬁmem
1) Set the work equipment to the following pos- ©) 9 50 controller
ture.

Boom: Max. height
Bucket: Max. dump

2) Keep the remote positioner set switch and
auto leveler set switch pressed continuously TEW00178
for at least 3 seconds at the same time.
When the remote positioner set tamp and
auto leveler set lamp light up, release the
switch. {Sensor adjustment mode)

3) The remote positioner set lamp and auto 7 SEBER
leveler set lamp will light up for 2 seconds tevel set RAISE position set

and then both lamps will go out. (Offset & D D D

written to memory)

Auto leveler Remote positioner

3. If the lamps flash in Step 2-3) Auomede @V
The potentiometer output is not within the range ) D @ D
that can be offset, so adjust the installation of L ®LOWER )

the potentiometer. The range which can be ad-
justed is as shown in the table with the posture TDW00179
in Step 2-1). In addition, the condition of the

lamp corresponds to each potentiometer. Unit: V
Boom angle Bucket angle
4. If the potentiometers have been adjusted from Model potentiometer | potentiometer
the condition in Step 3, always carry out Step 2 (between CNL27| (between CNL27
again and check that the lamps are actuated as (9) - (190 (9) - (20))
in Step 3) (set lamps light up for 2 seconds and WA320 0.51 - 0.72 3.34 - 3.95
then go out). WA380 0.51 - 0.75 3.41-4.02
WA420 0.45 - 0.75 3.35 - 3.96
WA470 0.55 - 0.76 1.12 - 1.72
20-61



TROUBLESHOOTING

PRECAUTIONS WHEN CARRYING OUT MAINTENANCE

5)

6)

7)

Change hydraulic oil when the temperature
is high.

When hydraulic oil or other oil is warm, it
flows easily. In addition, the sludge can also
be drained out easily from the circuit to-
gether with the oil, so it is best to change
the oil when it is still warm. When changing
the oil, as much as possible of the old hy-
draulic oil must be drained out. (Do not drain
the oil from the hydraulic tank; also drain
the oil from the filter and from the drain
plug in the circuit.) If any old oil is left, the
contaminants and sludge in it will mix with
the new oil and will shorten the life of the
hydraulic oil.

Flushing operations

After disassembling and assembling the
equipment, or changing the oil, use flushing
oil to remove the contaminants, sludge, and
old oil from the hydraulic circuit.

Normally, flushing is carried out twice: pri-
mary flushing is carried out with flushing
oil, and secondary flushing is carried out
with the specified hydraulic oil.

Cleaning operations

After repairing the hydraulic equipment
(pump, control valve, etc.) or when running
the machine, carry out oil cleaning to re-
move the sludge or contaminants in the hy-
draulic oil circuit.

The oil cleaning equipment is used to re-
move the ultrafine (about 3u) particles that
the filter built into the hydraulic equipment
cannot remove, so it is an extremely effec-
tive device.

20-110
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TROUBLESHOOTING

METHOD OF USING TROUBLESHOOTING CHARTS

3)

4)

5)

6)

7)

Operate the machine and check the trouble-
shooting items other than those in 1).
Operate the machine and check the items in
the same way as in 1), and if the symptom
appears, mark that item. (In the chart on the
right, the symptom appears again for item
5). v

Find the appropriate cause from the cause
column. In the same way as in Step 2), if the
symptom appears, the © marks on that line
indicate the possible causes. (For item No.5
in the table on the right, the possible causes
are b or e.)

Narrow down the possible causes.

There is one common cause among the

causes located in Steps 2) and 4). (One cause

marked © appears on the line for both items.)

This cause is common to both the symp-

toms in troubleshooting Steps 1) and 3).

* The causes which are not common to

both troubleshooting items (items which
are not marked © for both symptoms)
are unlikely causes, so ignore them.
{In the example given on the right, the
causes for Troubleshooting Item 2 are ¢
or e, and the causes for Troubleshooting
Item 5 are b or e, so cause e is common
to both.)

Repeat the operations in Steps 3), 4) and 5)

until one cause (one common cause) re-

mains.

* If the causes cannot be narrowed down
to one cause, narrow the causes down
as far as possible.

Remedy

if the causes are narrowed down to one com-
mon cause, take the aciton given in the rem-
edy column.

The symbols given in the remedy column
indicate the following:

X: Replace, A: Repair, A; Adjust, C: Clean

iy

Remedy
A X
Problems
1 O10O O O
— 2 Ol |@
3 Oof 10
4 O O
5  J @

|::\pplicable troubleshooting item located in Step 3).
— Applicable troubleshooting item located in Step 1).

X
Siofo]
2=——1— 10— 1@
3 ®l O]
4 ol Ol |
e e

°/ /
Remedy yAN
Probloms xX/c X A /X4 Action to take

1 O|0]0|0] |
2———1-F1o]- 1@
3 o] O]
4 O Ol
s —- | foFi-1e
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TROUBLESHOOTING

CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No. M type connector
of
pins Male (female housing) Female (male housing)
1
2 =
2 2
TEWO00241 TEWO00242
3 gil—
4
(I
TEWO00243 TEWO00244
3\ 1
4 ‘
b %
4 2
TEWO00244 TEWO00246
4 1
FEdE]
° ooy ]

TEW00247

TEWO00248
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TROUBLESHOOTING

S-4

S-4 Engine stops during operations

General causes why engine stops during
operations
+ Seized parts inside engine
» Insufficient supply of fuel
» Overheating
* If there is overheating and insuffi-
cient output, carry out troubleshoot-
ing for overheating.
* Failure in power train
* If the engine stops because of a fail-
ure in the power train, carry out trou-
‘bleshooting for the chassis.

Legend .

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

Causes

Confirm recent repair history

Degree of use Operated for long period

Abnormal noise was heard
and engine stopped suddenly

Condition when engine Engine overheated and stopped

stopped Engine stopped slowly

O
O

There was hunting and
engine stopped

Questions

Fuel gauge lamp lights up

Fuel tank is found to be empty

Olo] O |0

Replacement of filters has not been carried out according to
operation manual

@

Non-specified fuel has been used

When feed pump is operated, there is no response or it is heavy

0|0

OlO

Mud is stuck to fuel tank cap

Engine turns, but stops when transmission control lever is
operated

©)

Does not turn at all

Try to turn by hand using Turns in opposite direction

barring tool Moves amount of backlash

Shaft does not turn

Check items

Rust and water are found when fuel is drained

Metal particles are found when oil is drained

olo
Olo

Remove oil pan and check directly

Remove head cover and check directly

When gear train is inspected, it does not turn

Turns when pump auxiliary equipment is removed

When fuel filter, strainer are inspected directly, they are
found to be clogged

When feed pump strainer is inspected directly, it is found to
be clogged

Troubleshooting

Check feed pump directly

When control rack is pushed, it is fond to be heavy or does
not return

Carry out troubleshooting in chassis volume

Remedy

Replace

Replace

Replace

Replace

Replace

Replace

Add
Clean

Clean

Replace

Repair
Clean
Replace
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TROUBLESHOOTING S-14

S-14 Water temperature becomes too high

General causes why water temperature becomes too high

f Causes

(overheating)

Lack of cooling water (deformation, damage of fan)
Drop in heat dissipation efficiency
Defective cooling circulation system

Rise in oil temperature of power train

* Carry out troubleshooting for chassis.

Legend

(O Possible causes (judging from Questions and check items)
@ : Most probable causes (judging from Questions and Check items) =
/\ : Possible causes due to length of use (used for a long period) g?
@ : items to confirm the cause. q?o

Confirm recent repair history
Degree of use Operated for long period ANA AA

Suddenly overheated @ O O
O

Always tends to overheat @ @

Condition of overheating

0|0

Rises quickly

Water temperature gauge

Questions

Does not go down from red @)
range

Radiator water level sensor lights up @

Fan belt whines under sudden load @

Cloudy white oit is floating on cooling water ' (@)

Cooling water flows out from overflow hose O

Excessive air bubbles inside radiator, water spurts back O

Engine oil level has risen, oil is cloudy white O O

There is play when fan pulley is rotated ©

Radiator shroud, inside of underguard are clogged with dirt or mud © @
When light bulb is held behind radiator, no light passes through @

Water is leaking because of cracks in hose or loose clamps (@)

Check items

Belt tension is found to be slack @

Power train oil temperature enters red range before engine @
water temperature

Temperature difference between top and bottom radiator o
tank is excessive

Temperature difference between top and bottom radiator o
tank is slight

When water filler port is inspected, the core is found to be clogged ) o

When a function test is carried out on the thermostat, it does o
not open even at the cracking temperature

When water temperature is measured, it is found to be normal o

Troubleshooting

When oil cooler is inspected directly, it is found to be clogged [ )

When measurement is made with radiator cap tester, set ®
pressure is found to be low

Carry out troubleshooting for chassis

When compression pressure is measured, it is found to be low [ )

Remove oil pan and check directly

Remedy

Replace | @

Replace
Repair
Repair

Replace

Repalce

Add
Repair

Replace

Replace

Replace

)
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TROUBLESHOOTING

M-4

M-4 Abnormality in shift indicator

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

* Check that the transmission shifts.

Cause Remedy
{a) Stays at N even when directional lever is at F
Y .
! YES Defective main monitor Replace

Is voltage
between CNLO8 | |
(7) and chassis Defective contact, or
ground normal? disconnection in wiring | After inspection,
1)20-30V NO harness between CNLO8 | repair or replace
2) Turn starting (female) (7) and CNLO4 (2)

switch ON.
3) Directional

lever: F

(b} Stays at N even when directional lever is at R

1 YES

Is voltage
between CNLO8
(8) and chassis
ground normal?

Defective main monitor

Defective contact, or
disconnection in wiring

120-30V NO
2) Turn starting

switch ON.
3) Directional

lever: R

(c) Does not display N even when directional
lever is at N and displays R when directional
lever is at F

-1 YES

harness between CNL08
(female) (8) and CNLO4 (4)

Defective main monitor

Is voltage
between CNL08
(8) and chassis
ground normal?

Contact of power source
with wiring harness
between CNLO8 (female) (8)

110-5V NO
2) Turn starting

switch ON.
3) Directional

lever: N

20-258

and CNLO4 (4), or defective
control lever

Replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace

U42303



TROUBLESHOOTING

M-10

M-10 Abnormality in front working lamp

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* A'ways connect any disconnected connectors before going on the next step.
* Before starting troubleshooting, check that the monitor lighting is lighted up.

{a) Neither monitor display nor front working lamp light up

YES

Cause

Remedy

1 YES
Is voltage
b1etwe:n hCNL.BO Is voltage
(T)and c a55|s|7 YES|between CNL60
ground normal? (6) and chassis 4 YES
10-3V ) ground normal? Is voltage
2) Turn starting N0-3V between CNLO6
switch ON. Is voltage between 2) Turn starting  NO (1) and chassis
CNL60 (2), (5) and : round normal?
~ . H switch ON. g .
NOQ|chassis ground
normal? no-3Vv NO
2) Turn starting
120-30V ) switch ON.
2) Turn starting
switch ON. NO

(b) Working lamp lights up but monitor display does not light up

1 YES

Is voltage

between CNLO5
(17) and chassis
ground normatl?

Defective contact, or
disconnection in wiring
harness between CNL60 (1)
— CNLO5 (17), CNCL1 (7)

Defective front working
lamp relay

Defective contact, or
disconnection in wiring
harness between CNL06
(1) and CNL60 (6)

Defective main monitor

Defective contact, or
disconnection in wiring
harness between CNL60
(2), (5) - CNFS5 (1)

Defective main monitor

Defective contact, or
disconnection in wiring

120-30V NO
2) Turn starting
switch ON.

{c) Monitor lights up but working lamp does not light up

harness between CNLO5
(female) (17) and CNL60 (1)

Defective contact, or
disconnection in wiring
harness between CNL60

20-268

(1) = CNCL1 (7) - front
working lamp, or blown
working lamp bulb

After inspection,
repair or replace

Replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace

After inspection,
repair or replace
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TROUBLESHOOTING

M-18

M-18 Abnormality in emergency steering normal display

* 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
(a) Emergency steering normal display does not light up
YES Defective emergency Reol
1 steering normal sensor eplace
Is there continuity
between CNT10
1 d
:;r)wgle) (Man 2 YES Defective main monitor Replace
! Is voltage

1) Disconnect between CNLO5 -

CNT10. No](10) and chassis Wiring harness between
2) Turn starting ground normal? CNLOS (female) (10) - After inspection,

switch ON NO CNTL1 (2) - CNT10 (female) repair or replace

’ 120-30V (1) short circuiting with
2) Turn starting chassis ground
switch ON.

(b) Emergency steering normal display stays lighted up

YES

1

Is there continuity
between CNT10
(male) (1) and
(2)?

1) Disconnect
CNT10.

2) Turn starting
switch ON.

2

Defective main monitor

Defective contact, or
disconnection in wiring
harness between CNL0O5S

3 YES
Is voltage
YES| between CNLO5S
1(10) and chassis
ground normal?
NO

Is there continuity
between CNT10
{female) (2) and

1N0-2V

— 2) Turn starting

(female) (10) - CNTL1 (2) -
CNT10 (female) (1)

Replace

After inspection,
repair or replace

. switch ON.
chassis ground? Defective contact, or
1) Disconnect disconnection in wiring . .
CNT10. NO harness between CNT10 After. mspectll::é
{female) (2) - CNTL1 (8) - | EPairorrep
chassis ground
Defective emergency
NO steering normal.sensor Replace
Emergency steering normal
Emergency steering
CNLO5 CNTL1 CNT10 kel gt fvie
g 10 2 1 ({J
/J7 8 2 ©
TDW00307

20-278
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K-4

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

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 Cause Remedy
* Before starting troubleshooting, check the engine
oil level again.
2 YES Defective maintenance Reol
Is there continuity monitor module eplace
YES|between CNL18 | | Defective contact, or
1 | |(female) (13) and disconnection inwiring | o . L
Is there continuity chassis ground? harness between CNL18 hafness or 9
between CNE10 1) Turn starting NO (female) (13) - CNLR4 (4) - replace
(male) (1) and switch OFF. CNERT1 (3) - CNE10 P
chassis ground? 2) Disconnect (female) (1)
1) Turn starting CNL18. Defective engine oil level Reol
switch OFF. NO sensor eplace
2) Disconnect
CNET0.
CNL18 CNLR4 CNER1 CNE10 Engine oil lever sensor

=

)@

oX

TDOWO00316
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TROUBLESHOOTING

K-10

K-10 Night lighting does not light up when lamp switch is turned ON
(only lighting of maintenance monitor does not light up)

* 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 Repl
Is voltage harness of lamp holder eplace
between CNL21 | |
(female) (1) and Defective contact, or Repair wiri
(2) normal? disconnection in wiring epair wiring
harness or

120-30V NO harness between CNL21 replace
2) Disconnect (female) (1) and CNFS2 (5)

CNL21.
3) Turn starting

switch ON.
4) Turn lamp

switch ON.

Fuse box
Lighting —~s
CNL21 CNFS2 10A
+24V
1 5
C g CNLO02 Lamp switch
2 2 > @ | D
CNLR5 5
TDWO00326
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Cause

Remedy

YES

10

Is voltage 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.

Defective neutral relay

Defective contact, or
disconnection in wiring
harness between CNL57
(female) (3) - CNLR4 (8) -
CNRO1, 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 - slow 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




TROUBLESHOOTING

(a) Problem in common circuit for transmission (always stays in 2nd)

Cause Remedy
1 YES Problem in H-L circuit and
speed circuit -
Is voltage between » Go to E-8 (b), E-8 (c)
CNLO4 (5)(6)(7)(8)
and chassis as
shown in table? Defective speed lever Replace
1) Connect NO switch P
T-adapter to
CNLO4.
2) Turn starting switch ON.
3) Shift speed lever and check.
®:20-30V
O: 0-05V
rranomission Between _ |Between _ |Between Between
range CNO4(5) - chassis |CN04(6) ~ chassis|CN04(7) — chassis | CN04(8) — chassis
1 o O O O
2 O  J @) O
3 O O ® O
4 O O O [ J
(b) Problem in H-L circuit
Cause Remedy
YES . .
2 Defective H - L solenoid Replace
Is voltage Defecti
YES Jbetween CNTO3 dissonnection i wiring
g::;z::)zg )_Z%%? 3 YES harness between CNL04 After. inspectlion,
: Is voltage (female) (7) - CNTL1 (5) - | Fepair or replace

1

Is there continuity
between CNT03
(female) (2) and
chassis?

1) Disconnect
CNTO3.

2) Turn starting
switch OFF.

20-366

1) Disconnect

CNTO3. NO
2) Turn starting

switch ON.
3) Speed lever: 3rd

between CNLO4
(7) and chassis 20

-30v?

CNTO3 (female) (1)

Defective speed lever

1) Connect NO
T-adapter to
CNLO4.

2) Turn starting
switch ON.

3) Speed lever: 3rd

switch

Defective contact, or
disconnection in wiring
harness between CNT03

NO

{female) (2) and chassis
ground

Replace

After inspection,
repair

U42303
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Cause

Remedy

Defective contact, or
disconnection in wiring
harness between CNT02
(female) (2) and chassis

Defective REVERSE
solenoid

Defective REVERSE relay

Defective contact, or
disconnection in wiring
harness between CNLO4
(female) (4) and CNL67
(female) (5)

Defective directional lever
switch

Defective contact, or

disconnection in wiring
harness between CNL67
(female) (6) and chassis

Defective contact, or
disconnection in wiring
harness between CNL67
(female) (2) - CNTL1 (4) -
CNTO2 (female) (1)

Defective contact, or
disconnection in wiring
harness between CNL66
(female) (1) and CNLE7
(female) (1)

After inspection,
repair or replace|

Replace

Replace

After inspection,
repair or replace

Replace

After inspection,
repair or replace:

After inspection,
repair or replace

After inspection,
repair or replace|

20-377



TROUBLESHOOTING E-10, E-11

E-

10 Kick-down works only when kick-down switch is ON (Kick-down
switch relay does not hold in position (self-holding function) )

* When connecting or disconnecting the T-adapter {(or socket adapter) or short connector to carry
out checks, always turn the starting switch OFF before starting.
* When connecting the T-adapter (or socket adapter), connect to the connector specified as CNOA( ).
* After checking, connect the disconnected connectors and disconnect the T-adapter immediately to
return to the original condition before going on to the next check.
Cause Remedy
1 YES . .
Defective kick-down relay | Replace
Is problem Defective contact, or
removed when disconnection in wiring Aft
relay is replaced? harness between CNL66 inserection
{female) (4) - CNL68 pection,
1) Replace kick- ~ NO (female) (1) or CNL68 repair or
down relay {female) (2) - CNL68 replace
{CNL68) with (female) (5)
REVERSE
solenoid relay
(CNL67).
2) Start engine.
E-11 Kick-down operation cannot be canceled
(a) Not canceled even when directional lever is moved from F to N or R
Cause Remedy
1 YES Defective FORWARD Replace
solenoid relay P
Is problem
removed when B
relay is replaced? Contact of wiring harness | After
between CNL66 (female) inspection,
1) Replace NO (3) and (4) repair or
FORWARD replace
solenoid relay
{CNL66} with
REVERSE
solenoid relay

(CNL67).
2) Start engine.

20-388
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T-4 Excessive time lag when starting machine or shifting gear

Ask the operator the following questions.

» Was there excessive time lag? Was there
any abnormality in the travel speed or
thrusting force? Was there any lack of
power when traveling up slopes?

Yes = Go to T-2 Travel speed is slow,
thrusting power is weak, lacks
power on slopes

Checks before troubleshooting

+ Is the transmission oil level correct?
Is the type of oil correct? ,

+ s there any oil leaking from the joints of
the piping or valves?

Transmission / Trans-  /Accumulator,
controt valve/ mission / valve

[efo]e[a]e]t[a] n ]

Remedy /A /C/A /A /AN A
No.| Problems XIOJXIX[XIX[X] X
1 | Time lag is excessive in every transmission range o000
2 | Time lag is excessive in certain transmission ranges O O
3 | Clutch pressure is low in every transmission range O O
4 gizfszi?,l pressure is low in transmission ranges where time lag is e 'e) e

20-407
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TROUBLESHOOTING T-16, T-17, T-18, T-19

T-16 When boom is raised, it moves slowly at a certain height

Checks before troubleshooting

» Can any deformation be seen in the boom cylinder?

Cause

» Swelling or internal damage to boom cylinder tube

* For other abnormalities when the boom is raised, go to "T-15 Boom movement is slow or
boom lacks lifting power."

T-17 Bucket cannot be pushed with boom cylinder (bucket floats)

See "T-15 Boom movement is slow or boom lacks lifting power."

Checks before troubleshooting

* Is the stroke of the boom spool in the main control valve properly adjusted?
Cause

+ Defective seating of suction valve at boom cylinder rod end of main control valve
+ QOil leakage from boom cylinder piston seal

T-18 Excessive hydraulic drift of boom

Ask the operator the following questions.
+ Did the problem suddenly start?
Yes = Dirt caught in valve, broken part
+ Did the problem gradually appear?
Yes = Worn parts
Checks before troubleshooting
* Is the boom spool at the neutral position?
Yes = Seized link bushing, defect in spool detent
Troubleshooting and Cause
* When measuring the hydraulic drift, is there any sound of oil leakage from inside the boom
cylinder?
Yes = Defective cylinder packing

T-19 Boom shakes during operation

When digging or leveling operations are carried out with the boom control lever at HOLD, the

bucket and boom move up and down to follow the shape of the ground.

Troubleshooting and Cause

Measure the hydraulic drift of the boom and check if it is possible to lift the chassis with the boom

cylinder.

1. If the hydraulic drift of the boom cylinder is outside the standard value, go to "T-18 Excessive
hydraulic drift of boom."

2. If the chassis cannot be raised with the boom cylinder, go to "T-17 Bucket cannot be pushed
with boom cylinder.”

3. If the hydraulic drift of the boom is normal, operate the boom several times, and operate the
boom cylinder to the end of its stroke. Is it now possible to raise the chassis with the boom
cylinder?

Yes = Vacuum had formed inside cylinder ,

* However, if this problem appears frequently, the suction valve at the boom cylinder rod end is

defective.

20-417
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(a) Error code [d0] is displayed

1

YES

Is resistance between
CNAL1 (female) (21)
‘fand chassis ground
normal?

2

YES

1) Disconnect

| |between CNAL1

Is there continuity

CNAL1.
2) DC resistance: NO|(female) (21) and 3 YES
: X >
20-40Q chassis ground? Is there continuity
1) Disconnect between CNAF4
CNAL1. NO| (female) (2) and
2) Disconnect chassis ground?
CNAF4, 1) Di
3) Connect short ) C;:zc;rlnect NO
connector to .
CNAF4 (female).
(b) Error code [d1] is displayed
YES
1
Is resistance between
CNAL1 (female) (20) YES
and chassis ground
normal? 2
X Is there continuity
R gﬁz?_r;nect | |between CNAL1
2)DC resi.stance: NO (fema_le) (20) an?d 3 ES
20-40Q chassis ground? Is there continuity
1) Disconnect between CNAF5
CNAL1. NOJ (female) (2) and
2) Disconnect chassis ground?
CNAF5. -
1) Disconnect NO

20-454

3) Connect short
connector to
CNAF5 (female).

CNAFS.

Cause Remedy
Defective controller Replace
Defective solenoid Replace

Disconnection in wiring
harness between CNAL1
(female) (21) — CNSAS (4)
- CNAF4 (female) (1)

Disconnection in wiring
harness between CNAF4
(female) (2) - CNTL1 (8) -
CNCL1 (12) - chassis
ground

Defective controller

Defective solenoid

Disconnection in wiring
harness between CNAL1
(female) (20) - CNSAS (5)
— CNAF5 (female) (1)

Disconnection in wiring
harness between CNAF5
(female) (2) - CNTL1 (8) -
CNCL1 (12) - chassis
ground

After inspection,
repair or replace

After inspection,
repair or replace

Replace

Replace

After inspection,
repair or replace

After inspection,
repair or replace

U42303
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TROUBLESHOOTING OF WORK EQUIPMENT
CONTROLLER SYSTEM
(W MODE)

QUTLINE ettt st e e e et e be e b e eas e e st e besta e st e s e eaeasas e stasne et seneesaneeneeeneeneeenennen 20-503
To FUNCHION wt ettt et e b e b et a b e b sasss e ss e b e e st e sssaseenseensssmeeesesaeeneens 20-503
2. When carrying out troubleshOotiNg ..ottt a e ne s 20-503
3. Failure Code table ...ttt st st et e e s 20-503
4. Table of troubleshooting MOAES 8NA CAUSES ....cocueeeeeeieiiireeiireieeees et eesaeseseesestesaaeseeseseeen 20-504
W- 1 Failure code [40]

Abnormality in bucket dump SOIENO0IA SYSTEMT c.cuiiciviiiiiecieee et 20-506
W- 2 Failure code [41]

Short circuit in power source when bucket DUMP, TILT solenoids are OFF ............ rerenenn 20-507
W- 3 Failure code [42]

Abnormality in bucket tilt SOIENOIA SYSEM .cuicuiiiieiceiceeee ettt r st eeeees 20-508
W- 4 Failure code [43]

Abnormality in damping SOIEN0IA SYSTEM ..cuicviiieeiieieeeeee et re s e st e e 20-509
W- 5 Failure code [44]

Short circuit in power source at hot end of damping solenoid ......ccceceeeevevenreeereeecreeeeeen. 20-510
W- 6 Failure code [45]

Short circuit in power source at return end of damping s01enoid ....ocevevceeeeeeeeeeeeeeeeeren. 20-510
W- 7 Failure code [48] '

Abnormality in bucket lever kick-out relay SYStEM ......ccoceeecieiiieiiiciiiceceee et 20-511
W- 8 Failure code [49]

Abnormality in boom lever kick-0ut relay SYStemM ... ivieeeii it eee e seeaas 20-513
W- 9 Failure code [50]

Abnormality in auto-leveler relay SYSIEM ..ottt e e eee e s eaesenneens 20-514

W-10 Failure code {51]

Disconnection in boom RAISE, LOWER detection pressure sWitCh....ceeevveeeveeeeeeeeeeeeenennn, 20-515

W-11 Failure code [62]

Abnormality in boom angle potentiometer System ..., 20-516

W-12 Failure code [53]

Abnormality in bucket angle potentiometer SYSEM ......ccoceceeeeevueecieeee e eeeeenens 20-516
W-13 Failure code [54]

Abnormality in model selection Wiring harness ......ccccceeeeeeecieeeceiccceeecee e 20-518
W-14  Sensor CanNNOt DE A0JUSIEA ........eucueeeeeeereeeeeeeees s eeeeeseeeseeesesseeseeseeseseessees e s ees e s e e eeeseeo. 20-519
W-15 Does not carry out auto-leveling

(@) AUtO-1eVeler SWItCh SYSTEM ....ccciiiiceeeeeieeee ettt et ereeeeeeeeeeessaeeaaasseesnsessssssases 20-520

(b) Auto-leveler LED SYStEIM c.....iiii ettt et ss e e e eeeeeseeesennesssnanarenann 20-520

(c) Bucket lever neutral SWItCh SYSEEM .......oooviiiiiiiii ettt eeeseeeeeeeeereessaeseeeas 20-521

(d) Engine speed SigNal SYSEM c.....occiivcviviieieeeereticrectere et sste s e s st sesseseses e e e eeneeeseneseen 20-522

20-501
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TROUBLESHOOTING

W-7 Failure code [48] Abnormality in bucket lever kick-out relay

system

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

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

* When disconnecting connectors to connect the T-adapter (or socket adapter), always turn the
starting switch OFF.

Cause Remedy
2 YES SA
Is voltage
YES | between CNL26 Wiring harness between
(female) (21) and CNL26 (female) (21) - Repair or
chassis normal? CNL51 (female) (5), CNL51 || " .
1 replace wiring
R NO (female) (3) - CNL48 h
Is voltage 1) Disconnect (female) (1) short arness
between CNL2§ | CNLZG,.CN!,SL and CNL48. circuiting with +24V
(11) and chassis 2) Short circuit CNL51 (female) (3), (5).
normal? 3) Max. 1V
4) Turn starting switch ON.
1) Insert T-adapter.
2) Turn starting Defective controller Replace
switch ON. NO
3)20-30V Defective CNL51 auto
4) Turn auto mode .
ON leveler relay, or defective
’ contact, or disconnection Repair or
YES| in wiring harness - -
1
5 between CNL26 (female) (o nes 0
Is resistance (21) — CNL51 (female) (5),
YES | between CNL48 CNL51 (female) (3) -
(female) (2) and CNL48 (female) (1)
4 | |chassis normal?
Is resistance - Defective contact, or .
YES | between CNL48 K g;:iignect disconnection in wiring Re‘;a”' or
[|(male) (1) and (2) 2) Max. 1Q NO| harness between CNL48 ;ep ace wiring
normal? ’ (female) (2) and chassis arness
1) Disconnect .
3 CNL48. — ?e?;ictlve CNL48 bucket Replace
Does failure code 2)50-1100Q
A appear immediately | |
when auto mode is 7 YES
switched ON? - - Defective controller Replace
Is insulation
1) Turn auto mode YES | between CNL51
OFF. 6 | {(female) (3) and Wiring harness between
2) Set bucket to Is insulation chassis normal? CNL51 (female) (3) and Repair or .
max. dump. b CNL51 NO CNL48 (female) (1) short | replace wiring
3) Turn starting — fet\NeIen d 1) Disconnect circuiting with chassis harness
switch OFF,  NO|tfemale) (5) an CNL51 and CNL48. | ground
. chassis normal? 2) Min. 1 MQ
then turn it on : Wiring harness between
again. 1) Disconnect - CNL51 {female) (5) and Repair or
4) Turn auto mode CNL51 and NO CNL26 (female) (21) short | replace wiring
ON. CNL26. circuiting with chassis harness
2) Min. 1 MQ ground

20-511
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TROUBLESHOOTING

(c) Bucket lever neutral switch system
* Insert the T-adapter into CNL26, turn the starting switch ON, and check that the voltage
between CNL26 (11) and (9) is 20 - 30 V.

Cause Remedy
YES DefectiQe controller Replace
Defective contact, or
disconnection in wiring
_ 1 vEs| harness between CNL26 | Repair or
Bucket lever LS;:;‘;:U&%LZ? (female)} (13) - CNF20 replace wiring
Ny (female) (1), (2) - CNL27 harness
neutral switch — g;rlr_mzaée)((fﬂ) alm)i u Is insulation {female) (11), or short
signal s normzlf;‘a e YES|between CNL27 circuit
- (female) (11) and .
1) Disconnect 2 | |¢chassis normal? Wiring harness between
CNL27 and Is continuity CNL26 (female) (13) and | Repair or
CNL26. | |between CNF20 1) Disconnect CNF20 (female) (1), (2) replace wiring
2) Lever at NOJ{male) (1) and (2) CNL27 and NO| short circuiting with harness
neutral: normal? CNL26. chassis ground
Max. 1 Q - 2) Min. 1 MQ .
3) Lever at other 1) Disconnect Defective t?ucket lever Replace
than neutral: CNF20. NO neutral switch
Min. 1 MQ 2) Lever at neutral:
Max. 1 Q
3) Lever at other
than neutral:
Min. 1 MQ
Work equipment controller CNLR11 CNFR3 CNF20  gycket neutral switch
CNL27 D\ d D\ @ DANIO
Buci:at neutral switch > 1 2 2 2 2 2 @

CNL26

Power source of sensor> 13

TAWO00498
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TROUBLESHOOTING W-22

CNDIODE

Bucket relay

j/ CNL48
\ ®
2)
Work equipment controller CNL32 &
CNL26 ® 3 t
Proximity switch 2 4 5 /O—)
Auto leveler relay output 11 5 6
Bucket lever kick-out 3
output 1
B 9 ——=a= To battery
Proximity switch relay
CNL50
Power GND = 1
2
) 3
® /OJ
CNL33 3
2
@ Auto leveler relay
3 CNL51
8 1 [ . d
_l : »
2 /O—l
6
7777
CNL17 Bucket positioner
solenoid
O,
————== To battery Power GND —a—2)
CNLR2 CNFR2 CNFO05
1 1 1
3 3 2 To proximity
switch for bucket
=
TDW00364
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DISASSEMBLY AND ASSEMBLY

STARTING MOTOR

REMOVAL OF STARTING
MOTOR ASSEMBLY

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

1. Open engine hood side cover and lock in posi-
tion.

2. Disconnect hose (1).
3. Disconnect wiring (2).
4. Disconnect wiring connector (3).

5. Remove starting motor assembly (4). X 1

INSTALLATION OF STARTING
MOTOR ASSEMBLY

+ Carry out installation in the reverse order to
removal. :

* When installing the starting motor assem-
bly, install ground connection (5) securely.

DLWO01859

U42303
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DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD

REMOVAL OF CYLINDER HEAD.
ASSEMBLY

wN =

Lift off engine hood assembly.
Drain engine coolant.
Remove radiator upper tube (1).

Remove water temperature sensor connector
(2) from clip and disconnect.

Disconnect spill hose (3), loosen clamp of hose

(4), then remove thermostat connector (5).

* Thermostat connector (5) is tightened to-
gether with the cylinder head hanger, so
after removing the connector, secure hanger
{6) with the bolts.

Remove mounting bracket (7) at top of water

pump assembly.

Remove muffler assembly (8) together with

bracket. .

Remove intake hose (9).

Disconnect dust indicator connector (10), and

remove air cleaner assembly (11) together with

mounting bracket.

* There are 4 spacers between the mounting
bracket and the exhaust manifold, so be care-
ful not to lose them.

Serial No. 50001 - 52999 Serial No. 53001 and up

S
< s
*S
g‘

P4

A \}\.\\'\\

222>

e

DBW00019

DBWO00020

DBWO00023

DBW00021
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DISASSEMBLY AND ASSEMBLY RADIATOR

INSTALLATION OF RADIATOR
ASSEMBLY

+ Carry out installation in the reverse order to
removal.

* Run the engine to circulate the water through
the system. Then check the water level again.
‘

* Temporarily install the radiator stays.
Mounting bolt :
110.3 £ 12.3 Nm (11.25 + 1.25 kgm)
* Install the fan guard so that the clearance
between the fan and fan guard is uniform.

Hose clamp : 5.9+ 0.5 Nm (0.6 + 0.05 kgm)
|
* Fit the O-ring securely into the groove and
be careful that it does not get caught when
assembling.
* Install the hoses without twisting or interfer-
ence.
Joint nut : 196 + 49 Nm (20.0 + 5.0 kgm)
{width across flats: 41 mm)

* Be careful not to damage the radiator fins.
% Install the radiator from the counterweight
slowly.
* Install so that the clearance from the fan is
uniform.
Radiator mounting bolt :
176 + 19.6 Nm (18.0 + 2.0 kgm)
* Tighten the mounting bolts of the radiator
stay fully.

+ Refilling with oil
1) Tighten drain valve and add transmission
oil through oil filler to the specified level.
* Run the engine to circulate the oil
through the system. Then check the oil
level again.

W Transmission : 35 ¢

2) Tighten plug at top of hydraulic tank filter
and plug of pump piping, then add hydrau-
lic oil through oil filler to specified level.

30-27
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DISASSEMBLY AND ASSEMBLY TORQUE CONVERTER, TRANSMISSION

5) Sling bulkhead (7), remove mounting bolt,
then remove bulkhead.

4. Remove hose clamp (8), then remove pipes (9)
and (10) at top of hydraulic and steering pump.

5. Disconnect hoses (11) and (12) mounted at bot-

tom of hydraulic and steering pump.

* The hose flange and spacer are tightened

together, so be careful not to lose them when
disconnecting hoses (11).

6. Disconnect transmission cooler hose (13).

DBWO01910

7. Sling hydraulic and steering pump assembly (14),
remove mounting bolts, then lift off.

DBWO01911

30-37
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

5. Hydraulic piping
1) Remove PTO lubrication tube (11).
* Be careful not to crush the tube during
the operation.
* After removing the tube, fit a cover to
protect the thread.
2} Remove clamp of hose (9).

6. Oil filter
1) Remove mounting bracket of oil filter (12),
then remove together with bracket, filter, and

hose.

7. Rear housing
1) Remove torque converter pilot cap (13).
2) Install tool A1 to rear housing {14) and sling.
* Install tool A1 securely so that it does
not come off.

3) Using forcing screws, raise rear housing (14),
then use tool A1 to lift it off.
* Remove slowly and be careful not to
damage the seal ring.
* When removing, install a guide bolt to
front housing (15), then lift off horizon-
tally.

- .
Rear housing, torque converter
assembly : 190 kg

DBWO00176

30-47
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

5)

6)

Insert gear (66) in shaft spline portion, and
secure with snap ring (65).

Coat mounting bolts with thread tightener,

and install shroud (64).

* Woash and remove all oil and grease from
the mounting bolt hole and mounting
bolt. ,

* Insert the shroud from immediately
above the gear, then turn over and as-
semble.

* Check that the gear does not interfere
with the shroud.

Mounting bolt :

110.3 £ 12.3 Nm (11.25 + 1.25 kgm)

0 N\ Mounting bolt :

Thread tightener (LT-2)

3. Parking brake retainer

1)

Press fit bearing cup (62) to parking brake

retainer (60).

* Press fit the bearing cup fully to the
stepped portion of the retainer, and check
that there is no clearance.

2) Turn over front housing (15).

* When turning over, be careful that the
output shaft does not become at an an-
gle.

* Set a stand under the top of the front
housing. '

* After turning over, hold the output shaft
bearing cone in the bottom bearing cup.

DBW00208

60

DLWO00214

30-57
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

15. Hydraulic piping

1)

2)

Install PTO lubrication tube {11).

* Be careful not to crush the tube during
the operation.

Assemble clamp to hose (9} between torque

converter oil filter and torque converter

charging pump.

16. Charging pump

1)

2)

Assemble O-ring to charging pump (10), and
install to transmission.
* Be careful not to get the O-ring caught.
Mounting boilt :

110.3 £ 12.3 Nm {11.25 + 1.25 kgm)
Install hose and flange (8) and (9) to charg-
ing pump (10) and rear housing.
* Be careful not to get the O-ring caught.

Hose, flange {pump end) :
30.9 + 3.4 Nm (3.15 + 0.35 kgm)

Hose, flange (housing end) :
66.2 + 7.4 Nm (6.75 + 0.75 kgm)

Hose joint :
177 + 29 Nm (18.0 + 3.0 kgm)

17. Transmission control valve

1)

2)

3)

Install guide bolt to mount portion of trans-

mission control valve (7).

* Wash and remove all oil and grease from
the control valve mounting bolt hole and
mounting bolt thread.

Align with guide bolt and assemble gasket,

then fit control valve (7) temporarily.

Coat mounting boits of control valve (7) with

thread tightener and tighten.

* Tighten the mounting bolts in turn on
diametrically opposite sides and be care-
ful not to tighten too much.

* The length of the mounting bolts is dif-
ferent, so be careful when using them.

{0 \= Mounting bolt :
Thread tightener (LT-2)

Mounting bolt :
34.3 £t4.9 Nm (3.5 + 0.5 kgm)

DBW00173
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CLUTCH PACK

6. End plate
1) Install tools B3 and BS5, then tighten tool B4
to push in end plate (77).
2) Assembile ring (78), and remove tool B3.
* Check that the disc rotates smoothly by
hand.

7. Thrust washer
Assemble washer (24), thrust bearing (23}, and
thrust washer (22).

8. REVERSE gear
Align spline groove on inside of plate with a
screwdriver to assemble gear (17).
* If the gear spline does not match, turn lightly
when assembling. Never use force to push
itin.

9. Needle bearing
Assemble needle bearing (21) and thrust washer
(20).
* Check that the end face of the thrust washer
is below the surface of the stepped portion
of the shaft.

10. Bearing
1) Assemble spacer (19), then press fit inner
bearing (18) and spacer (16).
* Press fit completely so that there is no
clearance.
0 \o Thrust washer : Transmission oil
2) Assemble snap ring (15).

3) After press fitting bearing, check that clear-
ance "a" between thrust washer and spacer
is within standard value.

* a=0.106-0.991 mm

B5

’ B4

DBWO00271

21

vz

| 2
23

|~ 24

DLW02268

DLW02269

DLW02270
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DISASSEMBLY AND ASSEMBLY

12. 4th gear

13.

1)
2)

3)
4)

Assemble in same way as for 2nd gear.

Assemble needle bearing (58), spacer (57),

and snap ring (56) to 4th gear (53), then

assemble 4th gear (53).

Assemble top needle bearing (54).

Assemble thrust washer (52).

* Check that the end face of the thrust
washer is below the surface of the
stepped portion of the shaft.

Bearing
Assemble idler gear (50), then press fit bearing
(51).

*

Press fit completely so that the idler gear is
in tight contact with bearing (51) at the
stepped portion of the shaft.

After press fitting the bearing, check that
clearance "f" between the thrust washer and
the idler gear is within the standard value.
* f=0.17-143 mm

=il

DLWO02274

14. Clutch pack operation test
Blow in compressed air through oil hole in shaft
and check that each clutch works properly.

*

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

TRANSMISSION CLUTCH PACK

= —] |

—

DLW02260

DBWO00306

DBWOQ307

DBW00308

30-87



DISASSEMIBLY AND ASSEMBLY | TRANSMISSION ACCUMULATOR VALVE

7. Remove plugs (18) and (19) from cover (10).
Plug : 5 mm (width across flats)

* Do not remove the plugs unless necessary.

* If plugs (18) and (19) have been removed,
coat the thread with thread tightener as
shown in the diagram below, then tighten
the plugs.

* Be careful not to let the thread tightener
drip on to the hatched portion when coating
with thread tightener.

s\ Plug : Thread tightener (LG-1)

%

6 ~7mm 2-3mm

DAWO00327

ASSEMBLY OF
TRANSMISSION
ACCUMULATOR VALVE
ASSEMBLY |

1. Using pads, set accumulator valve cover (10) in
vice.

* Be careful not to tighten the vice on the
cover with excessive force.

2. Assemble spacers (18), (17), and (16), stoppers
(13), (15), and (13}, and springs (12), (14), and
(12) to accumulator valve cover {10}, then insert
valves (11) from top of each spring.

3. Fit O-rings (20) and (21) in each groove of accu-
mulator valve body (9).

* Assemble the O-ring securely in the body
groove.

4. Assemble accumulator valve body (9) perpen-
dicularly from above cover (10}, then temporar-
ily install with guide bolts.

* Assemble the body carefully and be sure
that the O-ring does not fall out.

5. Push in accumulator valve body (9), and remove
guide bolts, then secure with standard bolt.

& wm] Mounting bolt :
54 + 19.6 Nm (5.5 + 2.0 kgm)
*  Mounting bolt : 8 mm (width across flats)

[
(o)

—
N

(((((((((«}((«(((«(«@&@6\

DBW00328
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DISASSEMBLY AND ASSEMBLY

FRONT AXLE

INSTALLATION OF FRONT
AXLE ASSEMBLY

* Carry out installation in the reverse order to
removal, ”
% 1

* Raise the front frame with the bucket, and
remove block (D when the frame is slightly
raised. "

2 :
Mounting bolt :
927 + 103 Nm (94.5 + 10.5 kgm)

(Width across flats : 36 mm)

I

X

3

Drive shaft mounting bolt :
110.3 £ 12.3 Nm (11.25 + 1.25 kgm)

IS

* Be careful not to tighten the tube nut too
far.

Tube nut : 80.9 + 12.3 Nm (8.25 + 1.25 kgm)

5

X
* Use the bolt as a guide to align the mount-
ing position.
Mounting bolt :
132.4 + 14.7 Nm (13.5 + 1.5 kgm)
(Width across flats : 41 mm)

Bleed the air from the brake system and carry

out an actuation check.
- % For details, see TESTING AND ADJUSTING,
Bleeding air.

30-108
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DISASSEMBLY AND ASSEMBLY

DIFFERENTIAL

6) Remove side gear (22) and thrust washer
(23).

7) Turn over bevel gear and flange half assem-
bly {15), then remove mounting bolts (24),
and remove flange half (25).

Bevel gear, flange half assembly : 50 kg
Bevel gear : 24 kg
Flange half : 25 kg

8) Use a puller to pull out bearing cups (26)
and (27) from plain half (14) and ftange half
(25).

9. Coupling

1) Remove mounting bolt (28), then remove
holder (29}, coupling (30), and O-ring (31).
* Do not remove the protector press fitted

to the coupling unless necessary.

2) Remove oil seal (32).

31" 28 29
30
32
DLWO00379
30-118

DBWO01985

15

24

DBW01986

27

DBWO1987
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DISASSEMBLY AND ASSEMBLY

DIFFERENTIAL

13. Checking for brake oil leakage

1) Install bleeder screw.

2) After screwing in tool C3 of each piston
press-fitting tool C2 fully, turn back one turn.

3) Install tools C5 and C6 to brake tube mount
(47), then bleed air inside cylinder.

- 4) - Operate tool C7, and raise pressure to 1.4

14.

15.

MPa (14 kg/cm?).. -

* After raising pressure to 1.4 MPa (14 kg/
cm?), leave for 5 minutes and check that
the drop in pressure is less than 0.35
MPa (3.5 kg/cm?).

5) If the result of the inspection shows that
there is no oil leakage, raise the pressure
further to 4.9 MPa (50 kg/cm?).

* After raising pressure to 4.9 MPa (50 kg/
cm?), leave for 5 minutes and check that
the drop in pressure is less than 0.1 MPa
(1.0 kg/cm?).

* If there is oil leakage, remove the brake
piston, check the O-ring and other parts
for damage, then assemble again.

* After checking for brake oil leakage, in-
sert the piston fully.

Coupling
Tighten mounting bolts of coupling (30) fully.
{0\ Mounting bolt : Thread tightener (LT-2)

Mounting bolt :
549 + 59 Nm (56.0 + 6.0 kgm)

Differential cover

1) Wash and remove all oil and grease from
mounting surface of differential cover (5) and
differential housing (13), then coat with gas-
ket sealant.

* Guide bolt: 14 mm, P =2, L = 40 mm

* When installing the differential cover,
screw the mounting bolts into the forc-
ing screw holes, and raise.

* Temporarily assemble the bleeder screw
so that gasket sealant does not get into
the mounting hole of the bleeder screw.

* See the diagram on the right for details
of coating.

+ Coat continuously with a bead diam-
eter of 2 -3 mm.

+ The shape of the differential cover at
portion % is different, so coat and
take care that the bead does not
come off.

30-128
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Bead diameter of 2-3mm

5
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DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

3. Housing, shaft
1) Stand shaft (17) upright and install tool D4.
* Adjust the height of the seal support with
the adjustment bolts, put the top surface
of tool D4 in light contact with seal (22),
then set so that the clearance is uniform.
* Set tool D4 securely so that it does not
come off.
2) Assemble oil seal (22) to oil seal sleeve {19).
* When assembling the oil seal, be ex-
tremely careful not to damage the lip
surface.
0\ Lip of oil seal : Grease (G2-LI)

* When raising axie housing (16}, coat the
oil seal press-fitting portion of the hous-
ing with oil. :

70 \= Oil seal press-fitting portion

Oil (axle oil)
3} Raise axle housing (16) to a horizontal posi-
tion, then insert to shaft carefully.

* Stop axle housing (16) before press fit-
ting the oil seal.

4) Align axle housing (16) with oil seal press-
fitting portion, then lower housing slowly.

* Use the weight of the axle housing to
insert it.

30-138
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

5. Disconnect hoses (5) and (6), and cable (7).
* Disconnect hose (5) at the connecting por-
tion at the rear frame end, then disconnect
hose (6) at the valve end.

6. Disconnect stop valves as follows.
1) Disconnect hoses (1) and (2) from the steer-

ing valve.

2) Remove blocks (3) on the front and rear
frame sides.

3) Remove adjustment brackets {4) for stop e Ve a- |
valves on the left and right sides. -ﬁ"ﬁ-‘wb! »'m

4) Remove left and right stop valves (5).
* Remove the left side stop valve (5) and
under spacer. Then put them aside on

o i 11

the right side of the frame. 5
4 DKW03803
7. Disconnect frame as follows.
1) Adjust height of rear frame (10) and set block

@ in position.
* Set block ) under the frame on the left
and right sides.
2) Adjust height of front frame (11), then set

<

block @ in position, and assemble rollers 3)
between frame (11) and block @). N
* Set block @ and rollers @ under the 1 \ \\
frame on the left and right sides. \\
* Adjust the height of the frame carefully. _ AN 10

DBW02083

3) Set support @ under counterweight (12).
* Block the left and right rear tires securely
to prevent them from moving.
* Choose a support with adjustable height
for support @).
4) Remove safety bar.

DLW03804

30-148
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DISASSEMBLY AND ASSEMBLY

STEERING VALVE

3) Remove demand spool (5).
* Remove slowly, taking care not to dam-
age the spool.
* If shims are fitted, check the number and
thickness of the shims, and keep in a
safe place.

4) Remove plag (6).

4. Removal of steering spool
1) Remove 2 bolts (7).
* Remove on the opposite side in the same
way.

2} Remove case (8) and spring (9).
* Remove on the opposite side in the same
way.

30-158
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DISASSEMBLY AND ASSEMBLY

ORBIT-ROLL VALVE

14. Remove 2 bearing races (15) and thrust needle

15.

16.

17.

18.

19.

20.

21.

22.

23.

(16) from spool and sleeve.

Pull out spool and sleeve assembly (17) from

housing (10) in the direction of the arrow.

* To prevent the spool and sleeve assembly
from catching in the housing, rotate the spool
and sleeve assembly slowly to the left and
right when pulling out from the housing.

Pull out pin (18) from spool and sleeve assem-
bly (17).

Push spool (20) inside sleeve (19) slightly to
front, and remove 6 centering springs (21) from
spool (20) carefully by hand.

Turn spool (20) siowly and pull out from rear of
sleeve (19) (in the direction of the arrow).

Remove O-ring (22) from housing.
Remove set screw (23) from housing.

Screw a threaded bar into check sheet (24), and
pull out check sheet (24).

Remove O-rings (25) and (26) from check sheet
(24).

Tap housing, and remove ball (27) and retainer
(28).

30-168
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DISASSEMBLY AND ASSEMBLY

RIGHT BRAKE VALVE

DISASSEMBLY OF RIGHT
BRAKE VALVE ASSEMBLY

(TANDEM) N

1. Bracket assembly
1} Remove seat (1), pedal stopper {(2), and boot ®'\3

(3) from brake valve. 5
- 4
2) Remove mounting bolts (5) of bracket as- %&,

sembly (4), then remove bracket assembily.

104 4-11p

52/
©
~
T
o~

l ﬁ"
s |
- | I
oN
51¢
25.75
51.5 =

6 6
Jig D DEW01091

3) Remove oil seal (6) from upper portion of __-®
brake valve. 6 %
DEW01030
2. Valve

1} Install valve to jig @) with bolts (5), and se-
cure jig in vice.
* Make match marks before disassembling
the valve.
2) Remove valve mounting bolts (10), then re-
move S cylinder assembly (7).

Vice

DEW01092

3) Remove plug (13) of S cylinder assembly,

then remove spring (14) and O-ring. = 14 13
4) Remove spring {11) and O-ring (12), then — =
remove P cylinder assembly (8). 13 L a=p 7
* Remove spring (15) inside the plunger ) 10
of the P cylinder assembily. I 1
10/%1- e
7 | 12
PIiimiE
8 [ 15
|
" DEW01093 DDW01034
5) Remove holder (16), springs (17), {18), and
(19} and O-ring (20) from T flange assembly 16
(9). - 20 el 17
* The cylinders, plungers, and spools in- 9 A 18
side the T flange assembly and the S : 19

and P cylinders form sets, so be careful
not to mix the parts for any set.

* Fit seals to prevent dirt or dust from en-
tering, and be careful not to damage the
cylinders or flange assembly.

DEW01095

DDWO01096

30-178
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DISASSEMBLY AND ASSEMBLY

ACCUMULATOR CHARGE VALVE

ASSEMBLY OF ACCUMULATOR CHARGE VALVE ASSEMBLY

DVWO05102

30-184-4
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DISASSEMBLY AND ASSEMBLY

MAIN CONTROL VALVE

REMOVAL OF MAIN CONTROL
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.

* Raise the boom, and set support @) under
boom (1), then remove front cover (2).
Set the support securely.

AOperate the control levers several times to re-
lease the remaining pressure in the hydraulic
piping. Then loosen the oil filler cap slowly to
release the pressure inside the hydraulic tank.

* Remove the cover at the front of the hydraulic
tank.

» Loosen plugs (3) at top of hydraulic tank filter
and plugs (4) of pump piping to prevent oil in-
side tank from flowing out.

DBW02151

/ DBW02152

1. PPC hoses % 1]
Disconnect following hoses from main control
valve.

* Hose (5) for bucket spool between PPC valve
{P4) and main control valve (J)

+ Hose (6) for boom spool between PPC valve
(P2) and main control valve (K)

* Hose (7) for bucket spool between PPC valve
{P1) and main control valve (H)

* Hose (8) for boom spool between PPC valve
{P3) and main control valve (l)

* After disconnecting the hoses, move them
towards the rear of the machine.

* After disconnecting the hoses, mark them
with tags to distinguish them.-

2. Hydraulic hoses
Disconnect following hydraulic piping.
* After removing each hose and tube, move
them to the side.
»+ Hose (9) between steering valve and main
control valve

DBWO02153
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DISASSEMBLY AND ASSEMBLY

PPC VALVE

INSTALLATION OF PPC VALVE
ASSEMBLY

Carry out installation in the reverse order to
removal.

* Adjust the linkage.
For details, see TESTING AND ADJUSTING.

Refilling with oil
Tighten the plugs at the top of the hydraulic
tank filter, and add hydraulic oil through oil filler
to the specified level.
Plug at top of filter :

11.8 £ 1.0 Nm (1.2 + 0.1 kgm)
* Run the engine to circulate the oil through

the system. Then check the oil level again.

30-203
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DISASSEMBLY AND ASSEMBLY BOOM CYLINDER

6. Disassembly of cylinder head assembly

+ Steering cylinder assembly 17
1) Remove snap ring (17), then remove dust 18
seal (18).
2) Remove rod packing (19), then remove bush- (
ing (20) from cylinder head (2). 2 20
3) Remove O-ring and backup ring (21).
21 i 19

DEW01253

+ Boom, bucket cylinder assembly

1) Remove snap ring (22), then remove dust
seal (23).

2) Remove rod packing {24), then remove bush-
ing (25) from cylinder head (2).

3) Remove O-ring and backup ring (26).

DEWO01254

30-213
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DISASSEMBLY AND ASSEMBLY

FUEL TANK

REMOVAL OF FUEL TANK
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.

Open the inspection cover and apply the lock.

1. Grill
1) Loosen mounting bolts of grill (1), then fit
grill to engine hood (2) temporarily, and re-
move light wiring from engine hood (3-1)
clip portion.
2) Disconnect wiring connector (3), and remove
grill (1).

2. Draining fuel
Loosen drain valve (4) and drain fuel.

3. Drain valve
Remove engine oil drain valve (5) from fuel tank.
* Remove the drain valve, then tie with wire
and move to the side.

DLWO03840

DBW02208

DBW02209
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DISASSEMBLY AND ASSEMBLY

MAIN MONITOR

7. Remove 8 mounting bolts (12) of main monitor
(11).
* When removing the main monitor, be care-
ful not to subject it to any strong shock.

8. Disconnect wiring connectors (13), (14), (15), and
{16) from main monitor, and remove main moni-

tor (11). B 1]

INSTALLATION OF MAIN
MONITOR ASSEMBLY

» Carry out installation in the reverse order to
removal.

* Fit the connector lock securely.

DEWO01309

DEW01310

30-233
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DISASSEMBLY AND ASSEMBLY

DRY RECEIVER

REMOVAL OF DRY RECEIVER
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.

* Open inspection cover (1-1) on top of the bulk-
head. '

1. Carry out oil return operation for compressor,
then use a gauge manifold and release refriger-
ant slowly from compressor high-pressure and
low-pressure valves. ’

« Procedure for oil return operation
Set fan switch to maximum position, run engine
at low idling, and operate air conditioner for 5

- minutes.
2. Disconnect hoses (1) and (2).
* After disconnecting the hoses, fit covers to
the joint.
3. Remove mounting U-bolts (3), then remove dry
receiver (4) from bracket.

INSTALLATION OF DRY
RECEIVER ASSEMBLY

+ Carry out installation in the reverse order to
removal.
Hose mounting bolt :
5.4 + 1.5 Nm (0.55 + 0.15 kgm)
* To prevent dirt, dust, or water from entering,
do not remove the covers from the air con-
ditioner hoses until immediately before in-
stalling.
0 \o Hose joint : Compressor oil
U-bolt : 18.6 + 7.8 Nm (1.9 + 0.8 kgm)
* Be careful not to tighten the U-bolts too far.

+ Filling with gas

* Fill the air conditioner with gas. (R134a)

* Before filling with refrigerant, always use the
repeat vacuum method to completely evacu-
ate. .

* 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.

* Check that the refrigerant level is correct.

* Check the oil level in the compressor.

(Specified oil level: 150*'¢ cc ND-OIL8)

DBW02232

DBW02240

Amount of bubbles in
receiver sight glass

Remedy

Correct

Almost completely
transparent; even if there
are bubbles, becomes
transparent when engine
speed is raised or
lowered

Low

Continuous
stream of bubbles
passes

Connect charging
hose to compres-
sor, then add
refrigerant until
condition be-
comes normal
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MAINTENANCE STANDARD

TRANSMISSION

FORWARD/REVERSE Clutch
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Unit: mm
No. Check item ~Criteria Remedy
Standard Tolerance Standard | Clearance
size Shaft Hole clearance limit
Clearance between . -0.27 +0.06 0.02 -
1| piston and cylinder (iMnen| 110 -0.32 -0.07 0.38 0.43
{forward/reverse)
-0.20 +0.13 0.02 -
(outer)} 140 -0.25 0 038 | 043
Clearance at forward/
2 | reverse clutch shaft bear- 55 ""88?2 _g 015 _0'(_)31025 -
ing press-fitted section (R) +o. . ’
Clearance at forward/
3 | reverse clutch shaft bear- 50 +88§‘;’ 8 012 —0'9(2)1016 —
ing press-fitted section (F) . - :
Clearance at forward/
4 | reverse clutch shaft spacer 56 Igg?g _8 030 ’0'%1050 —
press-fitted section (R) ) ) : Replace
Clearance at forward/
5 | reverse clutch shaft spacer 50.5 +gg%g 8 030 -o.og%gs —
press-fitted section (F) . - -
Clearance at forward/ reverse N =
6 | clutch shaft bearing end i 50 1883‘11 :88?48 093 1074 ' -
spacer press-fitted section ) ) )
Standard size Tolerance Repair limit
Separator piate thickness 17 +0.05 1.6
7
Separator plate distortion — 0.1 0.15
Friction plate thickness 2.2 +0.08 1.95
8
Friction plate distortion — 0.1 0.25
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MAINTENANCE STANDARD

DRIVE SHAFT

DRIVE SHAFT

40-20

1102 12 Nm
(11.25 + 1.25 kgm)

277 £+ 32Nm
{28.25 = 3.25 kgm)

110+ 12Nm
(11.25 = 1.25 kgm)
110+ 12Nm

110+ 12Nm
(11.25 = 1.25 kgm)

(11.25 = 1.25 kgm)

927 + 103 Nm
(94.5 + 10.5 kgm)

™.

~

110 + 12 Nm
(11.25 + 1.25 kgm)
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MAINTENANCE STANDARD ‘ STEERING VALVE

STEERING VALVE

fd(j::‘, -
0o e}
e ——— =
] _
° q
4 3
SLW01253
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit

1 Steering spool feturn Free length {installed lengthjinstalied load| Free length [installed load
spring 56.9 N 471N
37.2 320 (5.8 kg) - (4.8 kg)

. 9.3t49 N 7.
2 | Load check valve spring 20.9 13.2 {0.95:0.5 kg) - (O.E? l:\é;)
Replace
Demand spool return 136.1 N _ 1147 N
3 | spring 75.1 68.5 (13.88 kg) (11.7 kg)
. . 182.4 N 145.1 N
4 | Relief valve spring 24.0 22.19 (18.6 kg) - {14.8 kg)
23N 1.8 N

5 | Check valve return spring 21.6 17.0 (0.23 kg) - (0.18 kg)
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