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GENERAL DIMENSIONS, WEIGHTS AND OPERATING DATA
Up to SN WA320H20560

DIMENSIONS, WEIGHTS AND OPERATING DATA

N\ ®)
d
c
b H*
. € ;/ 420_001
E
D* B
ct A
Buckets (capacities in accordance to 1SO 7546) m3 2,6 2,9
Specific density t/m?3 1.75 1.6
Bucket weight w/o teeth kg 1.185 1.230
Stat. tipping weights, straight kg 11.730 11.430
Stat. tipping weights, articulated 40° kg 10.100 9.820
Breakout force hydraulic kN 129 124
Hydraulic lifting capacity, on ground kN 145 144
Operating weight kg 13.740 13.785
a Reach at full lift 45° mm 1.032 1.067
b Dumping height 45° mm 2.820 2.785
¢ Lift height, hinge pin mm 3.814 3.814
d Bucket to edge height mm 5.162 5.162
e Digging depth mm 58 58
f Carry height, hinge pin mm 442 442
A Overall length mm 7.257 7.307
B Wheelbase mm 3.030 3.030
C Bucket width mm 2.740 2.740
D Width less bucket mm 2.598 2.598
E Track width mm 2.050 2.050
F Ground clearance mm 380 380
H Overall height mm 3.315 3.315
Modified space due to: Special buckets: Bucket Density
3,8 m® - light material bucket Material contents % | t/m3
Additional
Counter- | Solid Earth 100-115 15-1.6
weight tyres The 2,6/2,9 m3standard buckets shown Clay 110-120 15-1.7
in the table can be supplied with bold Sand 100-110 14-1.8
Weight +325kg |+ 820kg on cutting edge. Gravel 100-110 15-2.0
Dump load Rock 75-100 1.6-2.0
0° +865kg |+ 1345kg
45° +720kg |+ 1180kg
Overall
length +175mm
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GENERAL

LIST OF LUBRICANT AND WATER

LIST OF LUBRICANT AND WATER

LUBRICANTS, FUEL ETC. AND FILLING CAPACITIES

Approx.
WA320-3 iscosi illi
Lubricants, fuel etc. Bl code ***¥) Quality grades Temperature Viscosity f'””.]g )
ranges ranges capacity in
litres
EO 1540 A o ifcn%'t"';zé bjo | 710°1050°C  [SAE 15W-40) vos
Engine Engine oil EO EO 1030 A ' AP| CE or ' [ -25°t020°C  |SAE 10W-30 19 '**)
NRS APICF -42) -40°t0 20°C  [SAE 05W-30
CCMC D4 o
Transmission Engine oil EO EO 10 or, if not available, - SAE 10W (40%)
APICD
Fuchs: RENOGEAR HYDRA ZF 20W-40%)
Universal Komatsu: AXO 75
. Caltex RPM TRACTOR HYDRAULIC FLUID
) transmission and NRS .
Axles with standard hydraulic oil Chevron: TRACTOR HYDRAULIC FLUID
locking differentials Texaco: TDH OIL
type Mobil:  MOBILAND SUPER UNIVERSAL
KWA 012 W-1
KWA 012 W-2
2x25
. . CCMC D4
or engine oil EO EO 30 or, if not available, - SAE 30
APICD
Axles with multi-disc
locking differentials Universal
type transmission and NRS Fuchs: RENOGEAR HYDRA ZF 20W-40%)
KWA 012 W-3 hydraulic oil
KWA 012 W-4
Hydraulic oil HYD HYD 0530 HVLP, HVLP D -35°t0 50° C ISOVG 467%*)
CCMC D4
Hydraulic system, or engine oil EO EO 10 or, if nAoFt’Ia(\:%Iable, -35°t040° C SAE 10W 165
steering, brakes (116**)
. HEES
orhydraulic ol | g0 F HvD 0530 | (toVDMAfid  |-35°t050°C  |SOVC 48
BIO-E-HYD
technology)
Long-life coolant with
. anti-frost and rust Anti-frost and rust
Cooling system prevention SP-C prevention 0
SP-C
CFPP class B upto 0°C
. CFPP class D up to -10°C
3 |
Fuel tank Diesel fuel 3) CEPP class E DIN-EN 590 up 10 -15°C 221
CFPP class F up to -20°C
Grease nipples, Multi-purpose grease : R -10°to 50°C  |NLGI2%)
central lubrication [MPG on a lithium base MPG-A KP2N-20 -35°t0-10°C  |NLGIO
Coolant NRS R134a (CFC-free) 1500 g
Air conditioning Refrigerating machine
oil NRS PAG (polyalkylglycol oil) 150 cm3

*) Works filling

**) Top-up quantity
?) If no engine oil of the API CE or API CF-4 specification is available, API CC or API CD-classified engine oil can be used alternatively. Thg
oil change intervals must be split in half in this case, however.
) If the fuel sulphur content is between 0.5 and 1.0 %, the oil change interval must be 1/2 normal. With a sulphur content of more than 1.0
%, the oil change interval must be 1/4 normal.

**++) Bl codes are the "standard lubricants" for construction machinery and vehicles of the Hauptverband der Deutschen Bauindustrie e.V.
(BI). The brochure "Regelschmierstoffe flir Baumaschinen- und Fahrzeuge" (Standard Lubricants for Construction Machinery and
\Vehicles" can be obtained from bookstores or Bauverlag GmbH, Wiesbaden and Berlin, under the ISBN no. 3-7625-3102-1.

The specified filling capacities are approximate guidelines; test specifications are binding. The selection of the viscosity class
depends on the predominantly existing outside temperature. The temperature limits are to be regarded as guidelines which can be
exceeded up or down for a brief period.

U\DTP\BA320gb\FULL-BI.TBL 02.97
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STRUCTURE AND FUNCTION

POWER TRAIN

POWER TRAIN

1. Transmission
2. Torque converter
3. Engine
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Outline

The motive force from engine (3) passes through
the engine flywheel and is transmitted to torque
converter (2), which is connected to the input
shaft of transmission (1).

The transmission has six hydraulically actuated
clutches, and these provide four speed ranges
for both FORWARD and REVERSE. The trans-
mission speed ranges are selected manually.

4. Front axle
5. Front drive shaft
6. Center drive shaft

vvvvvvvvv

...........

SBW00420

7. Rear drive shaft
8. Rear axle

The motive force from the output shaft of the
transmission passes through center drive shaft
(6), front drive shaft (5) and rear drive shaft (7),
and is then transmitted to front axle (4) and rear
axle (8) to drive the wheels.
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TRANSMISSION

STRUCTURE AND FUNCTION

TRANSMISSION

SAW00430
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STRUCTURE AND FUNCTION

TRANSMISSION

REVERSE 1ST
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Operation

In reverse 1st, reverse clutch (7) and 1st clutch
(20) are engaged. The motive force from the
torque converter transmitted to input shaft (9) is
transmitted to output shaft (14).

The clutch discs of reverse clutch (7) and 1st
clutch (20) are held by the hydraulic pressure
applied to the piston.

The motive force from the torque converter is
transmitted from input shaft (9) via reverse clutch
(7) to reverse gear (24). The direction of rota-
tion is reversed by idler gear (21), and the
motive force is then transmitted to 1st and 3rd

cylinder gear (32) via idler gear (29) and 1st
and 3rd shaft (19). Since the 1st clutch is en-
gaged, the motive force transmitted to 1st and
3rd cylinder gear (32) is transmitted from 1st
gear (25) via the 1st clutch to 2nd and 4th
cylinder gear (33), then transmitted to output
shaft (14) via the 2nd and 4th shaft, idler gear
(31) and output gear (34).
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STRUCTURE AND FUNCTION TRANSMISSION CONTROL VALVE

QUICK RETURN VALVE

Function A
« To allow the modulation valve to raise the clutch Clutch pressure D
pressure smoothly, the quick return valve sends A /

Gear shift_\
the pressure in the accumulator acting on the

modulation valve spool momentarily to the drain 41 &

circuit when the transmission is shifted.

Operation B
1. After engine is started, clutch completely en-
gaged (clutch pressure at point A)

(FORWARD 1st) W sec.

SAW00460

Directional
selector
valve

-L selector

T: valve

Range
selector
valve

] Priority
valve

Parking
555 brake valve

[ — T Mﬂﬂ] 1st clutch

2nd clutch

Qil cooler PPN HHHH

Torque converter 3rd clutch

Qil filter

4th clutch

clutch

(m
il

™ Ml | FORWARD
il

REVERSE
it clutch

4>—@f; Parking
[[K[ﬂ] brake

SBW(0461
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STRUCTURE AND FUNCTION

TRANSMISSION CONTROL VALVE

Beginning of rise in clutch pressure (point C
to point D)

The pressure in the clutch circuit begins to rise
when the oil from the priority valve fills the clutch
piston.

Quick return valve (2) moves to the right, and
the drain circuit in the accumulator is closed.
When the quick return valve's drain circuit closes,
the oil which has passed through port d passes
through fill valve (4) and enters port b, and the
pressure P2 of chamber b begins to rise. At
this time, the relationship between pressures P1
and P2 of the accumulator section is P2 > P1 +
P3 (oil pressure equivalent to spring (3) ten-
sion). Fill valve (4) moves to the right, shutting
off port d and preventing the clutch pressure
from rising suddenly.

The oil at port d flows into the clutch circuit, and
since P2 > P1 + P3 it simultaneously passes
through quick return valve (2) orifice e and
flows into accumulator chamber c. Both pres-
sures P1 and P2 increase. This action is re-
peated, while maintaining the relationship P2 =
P1 + P3 (oil pressure equivalent to spring (3)
tension), and the clutch pressure gradually rises.
The pressure at the torque converter outlet is
released to fill valve port f. The pressure at the
torque converter outlet changes according to
the engine speed.

Thus, because of the relationship P2 = P1 + P3
+ P4 (the pressure at port f which varies ac-
cording to the engine speed), pressure P2
changes by the same amount as pressure P4.
Since pressure P2 increases by the amount of
increase of pressure P4, it is possible to create
oil pressure characteristics corresponding to the
engine speed.

To clutch
circuit
P2

H

b 3 “mmr‘ d "‘1]]]]]]“ P1
From priority From torque converter

valve outlet valve
SBW00477

To clutch
circuit

From priority
valve outlet valve

From torque converter

SBW00478
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STRUCTURE AND FUNCTION

DIFFERENTIAL

TORQUE PROPORTIONING
DIFFERENTIAL

Function

Because of the nature of their work, 4-wheel-
drive loaders have to work in places where the
road surface is bad. In such places, if the tires
slip, the ability to work as a loader is reduced,
and also the life of the tire is reduced. The
torque proportioning differential is installed to
overcome this problem.

In structure it resembles the differential of an
automobile, but differential pinion gear (4) has
an odd number of teeth. Because of the differ-
ence in the resistance from the road surface,
the position of meshing of pinion gear (4) and
side gear (3) changes, and this changes the
traction of the left and right tires.

Operation
When traveling straight (equal resistance from road
surface to left and right tires)

If the resistance from the road surface to the
left and right wheels is the same, the distance
between pinion gear (4) and meshing point “a”
of left side gear (7) is the same as the distance
between pinion gear (4) and meshing point “b”
of right side gear (3).

Therefore the left side traction TL and the right
side traction TR are balanced.

When traveling on soft ground (resistance from road
surface to left and right tires is different)

On soft ground, if the tire on one side slips, the
side gear of the tire on the side which has least
resistance from the road surface tries to rotate
forward. Because of this rotation, the meshing
of pinion gear (4) and side gear changes.

If left side gear (7) rotates slightly forward, the
distance between the pinion gear and the mesh-
ing point “a” of the left side gear becomes
longer than the distance between the pinion
gear and the meshing port “b” of the right side
gear. The position is balanced as follows.
axTL=bxTR

The ratio between the distances to “a” and “b”
can change to 1 : 1.38.

Therefore when the ratio of the distances to “a”
and “b” is less than 1 : 1.38 (that is, the differ-
ence between the resistance from the road sur-
face to the left and right tires is less than 38%),
the pinion gear will not rotate freely, so drive
force will be given to both side gears, and the
tires will not slip.

Because of this effect, the tire life can be in-
creased by 20 — 30%, and at the same the
operating efficiency is also increased.

Ordinary differential

SEW00080

Torque proportioning differential

SEW00081

Spider rotating direction

SEW00082

Spider rotating direction

TR

SEW00083
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STRUCTURE AND FUNCTION PRIORITY VALVE

Operation
1. Steering wheel at neutral

e

When the engine is stopped, spools (3) and (3a) A il 1 7%
are pushed fully to the left by the tension of springs e “& é
(4) and (4a). In this condition, the circuits between o

ports M and N and between ports M1 and N1 are Sve . %
fully open, while the circuits between ports M and Q Z “ i /M% é
and between ports M1 and Q1 are fully closed. INZRZ57% 75
If the engine is started and the steering pump and a8

switch pump start to turn, the oil from the pumps
goes from port M to port N and from port M1 to port
N1, and then enters port A of the steering valve.
The oil entering port A is throttled by orifice a, so
the pressure in the circuit rises.

When this happens, the oil passing through orifices
m and m1 in spools (3) and (3a) enters ports P and
P1. It then compresses springs (4) and (4a), and
moves spools (3) and (3a) to the right in the direc-
tion of the arrow. This stabilizes the condition so
that the circuits between ports M and Q and be-
tween ports M1 and Q1 are almost fully open and
the circuits between ports M and N and between
ports M1 and N1 are almost fully closed. Therefore,
the oil from the steering pump almost all flows to the
oil cooler circuit, and the oil from the switch pump
flows to the work equipment circuit.

Steering wheel turned to left

When the steering wheel is turned to the left, an
angle variation is generated between the spool and
sleeve of the steering valve, and the oil flow is
switched. (For details, see STEERING VALVE.)
The oil from the pump flows from port M to port N
and from port M1 to port N1, and enters port A. The
degree of opening of the sleeve (port A) and spool
(port B) of the steering pump creates a difference
between the pressure up to port A and the pressure
beyond port B. Some of the oil from port B flows to
the Girotor, and then goes to the front right cylinder.
The remaining oil passes through orifice b, flows to
port J, and then enters ports R and R1.

When this happens, spool (3) stabilizes at a position
where the differential pressure between the circuit
up to port A and circuit beyond port B (pressure of
port P — pressure of port R) and the load of spring
(4) are balanced. It adjusts the degree of opening
from port M to ports N and Q, and distributes the
flow to both circuits.

At the same time, spool (3a) stabilizes at a position
where the differential pressure between the circuit
up to port A and circuit beyond port B (pressure of
port P1 — pressure of port R1) and the load of
spring (4a) are balanced. It adjusts the degree of
opening from port M1 to ports N1 and Q1, and
distributes the flow to both circuits.

@ Sleeve hole e
0 oil cooler circuit
7z 3°7Fa",
N
©]
P -
2Nz 27
—
m
ZR
M % -

P1 [t ""{»‘.-_’4‘,’_/‘ ol ]
gl 8] I

m1

From switch pump

From Girotor To right cylinder

7N 7 7%
i
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[ Spool groove, To % /( .
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L From steering pump
To work equipment circuit
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N1 4a
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*
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STRUCTURE AND FUNCTION

CUSHION VALVE

CUSHION VALVE

A—=]

B—=

@©

7 6 5
A-A
1. Valve seat 6. Plug
2. Valve body 7. Spring
3. Spring 8. Spool
4. Poppet 9. Plug
5. Orifice 10. Spring
Outline
e« When there is a reaction to the sudden rise in
the pressure of the steering cylinder, the cush-
ion valve acts to prevent shock by relieving the
momentary high pressure oil to another line.
Function

If high pressure oil suddenly enters from port
R, the high pressure oil compresses spring (3),
and pushes open poppet (4). It then passes
through the center groove of spool (8), goes
through poppet (11) of port L, and flows to port
L.

At the same time, the high pressure oil passes
through orifice (5) and goes to the pressure
chamber of plug (6). When it becomes greater
than the pressure at port L and the force of
spring (7), it pushes spool (8) fully to the left.
This shuts off the flow of high pressure oil from
port R through poppet (4) to port L. This
temporary flow of oil has a cushion effect. The
valve is not actuated any further, so there is no
effect on the steering, and the steering oper-
ates as normal.

SAW00731

11. Poppet

L. Steering cylinder port
R. Steering cylinder port

When the pressure rises slowly and there is no
need for any cushion effect, spool (8) closes
more quickly than poppet (4) opens, so there is
no unnecessary cushion action.
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STRUCTURE AND FUNCTION EMERGENCY STEERING

WIRING DIAGRAM EMERGENCY STEERING
SN WA320H20711 and up

Operating mode with test switch (up to WA320H20782) Operating mode with timer relay (WA320H20783 and up)
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0.5
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0.5GL

50Hz 1 3BHz
ON OFF

50Hz | 38Hz
ON H—\ OFF

K414 Ba3rcz ¢ 19
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o
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0.5RL
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Description Description
H111 Lamp steering oil pressure B305 Flow indicator emergency steering pump
H306 Lamp energency steering B307 Sender air pressure
S109 Switch test emergency steering pump K159 Relay test emergency steering pump
V118 Diode K161 Relay emergency steering pump
XFS Connector fuses K414 Rpm sensor emergency steering pump
XL Connector platform P426 Main Monitor
XR Connector rear frame M160 Emergency steering pump
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ACCUMULATOR CHARGE VALVE

STRUCTURE AND FUNCTION
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STRUCTURE AND FUNCTION BRAKE VALVE

BRAKE VALVE (DUAL CIRCUIT)
Serial Number: WA320H20483 and up

Function: .
e The purpose of the brake valve is to allow a control- ‘ ‘
led increase or decrease of brake pressure when —
the brake pedal is operated. \ jv \
},
51 ‘ i ‘2.4
Operation: j:,‘ } 21
1.1 ‘ 1| ‘
Brakes released: ‘ ‘
4{
. . . /7
e Accumulator pressure is available at inlet ports 1.1 \ 5 \
/ 1.2 of the brake valve. Ports 2.1 / 2.2 are con- ‘ - H 25
nected to the return ports 5.1 / 5.2 and the wheel 5.2 —
brake pressure is released. 4—'\ 2.2
1.2 ‘ [ ‘
L - 7S{ap2 2

1.1 /1.2 From the brake accumulators
2.1/ 2.2 Tothe wheel brakes
2.4 125 Pressure check points
5.1 /5.2 Return ports to the tank
A Pilot pressure from left
brake pedal

Step2 3
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STRUCTURE AND FUNCTION

PARKING BRAKE CONTROL

PARKING BRAKE CONTROL

1. Parking brake switch and valve
2. Transmission control valve
Outline

The parking brake is a wet-type multiple-disc
brake built into the transmission. It is installed to
the output shaft bearing, and uses the pushing
force of a spring to apply the brake mechani-
cally and hydraulic power to release the brake.
When parking brake switch (1) installed in the
operator's compartment is switched ON, parking
brake solenoid valve shuts off the oil pressure
and applies the parking brake. When the park-
ing brake switch is turned OFF, the oil pressure
in the cylinder releases the parking brake.

SEW00129

Transmission (built-in parking brake)
Parking brake emergency release switch

When the parking brake is applied, the neutral-
izer relay shuts off the electric current to the
transmission solenoid valve and keeps the trans-
mission at neutral.

Emergency release switch for the parking brake
is installed for use when moving the machine if
the machine has stopped (the parking brake is
automatically applied) because of trouble in the
engine or drive system.
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STRUCTURE AND FUNCTION HYDRAULIC PIPING

WORK EQUIPMENT HYDRAULIC DIAGRAM
From Serial Number: WA320H20561

up to Serial Number: WA320H20710

[EE

. Hydraulic tank
. Oil filter
. Breather
. Hydraulic pump
. Steering pump
. Switch pump
. PPC, brake pump
. Priority valve (Switch pump)
. Priority valve (Steering pump)
. Steering valve (Orbit-roll)
10A. Safety and suction valve
11. Restrictor valve
12. Cushion valve
13. Steering cylinder
14. Filter
15. Accumulator charge valve
15A. Safety relief valve
15B. PPC relief valve
16. Accumulator
17A. PPC valve
17B. PPC valve attachment spool
18. Qil cooler
19. Brake circuit
20. Main control valve
20A. Boom spool
20B. Bucket spool
20C. Attachem. spool (Opt.)
20D. Main relief valve
20E. Suction valve
20F. Shock and suction valve
20G. Cut-off valve
21. Boom cylinder
22. Bucket cylinder
23. Emergency steering pump
24. Flow valve
25. Divider valve
26. Float valve
27. Safety valve
28. Attachm. cylinder (Opt.)

© 00 ~NOO O wWwN

=
o
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STRUCTURE AND FUNCTION PPCVALVE

PPC VALVE
Serial Number: WA320H20344 up to

Serial Number: WA320H20560
le = [ | e[| T4l
\
[
|
I

I:'.‘—Itf‘[:—_
—"

ol

From PPC pump

To bucket cylinder bottom end
To boom cylinder head end
To boom cylinder bottom end
To bucket cylinder head end
Drain

AW N P

4T UTVTUU

For details, see PPC valce up to
SN WA320H20343
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

3-SPOOL Up to Serial Number: WA320H20343

SAW00539

From work equipment pump
From attachment PPC valve

From switch pump (via steering valve) I
To attachment cylinder J
To bucket cylinder rod side K. From PPC valve port P1
To boom cylinder rod side L. From PPC valve port P3
Drain port (to tank) M. From attachment PPC valve
To boom cylinder bottom side N. From PPC valve port P4
To bucket cylinder bottom side O. From PPC valve port P2
To attachment cylinder

ITOMMOUOW2
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

MAIN CONTROL VALVE

3-SPOOL
Serial Number: WA320H20711 and up

From work equipment pump

From switch pump (via steering valve)
To bucket cylinder rod side

To boom cylinder rod side

To boom cylinder bottom side

To bucket cylinder bottom side

From PPC valve port P1

From PPC valve port P3

From PPC valve port P4

From PPC valve port P2

Checkpoint cut-off pressure (M10x1)
Cut-off pressure valve

Main relief valve

To safety valve

PR

ASTIOMODOWRP
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STRUCTURE AND FUNCTION HYDRAULIC SAFETY SYSTEM

HYDRAULIC SAFETY SYSTEM LOCATION
Up to Serial Number: WA320H20710

Schematic sketch only!
Ports can be in different places!
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%FA I
HH-HH

N
il
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wanot_2
7

1. Hydraulic oil tank 5. Safety valve

2. Float valve 6. Main working hydraulic pipe
3. Restricted connection 7. Oil return pipe

4. Pilot pipe 8. Switch pump pressure pipe
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STRUCTURE AND FUNCTION BUCKET POSITIONER AND BOOM KICK-OUT

* When the bucket tilts and reaches the set posi- E’rogﬂgli(tgtsggtsci{i‘oner
tion for the bucket leveler, in other words, the e ToI battery
detector (steel plate) separates from the detec- @:E@[ reey
tion surface of the proximity switch, electric :L

current is sent to the solenoid by the action of
the proximity switch and relay circuit. Positioner relay
As a result, the solenoid is actuated, and the Positioner solenoid 1
cam is pulled away from the cam detent, so the ] &
bucket spool is returned to the HOLD position @:@? ° °—L§f i

by the return spring.

SEW00196

Bucket lever

Cam

PPC valve SEW00197
Action of proximity switch
When detector is in position When detector is separated
Position at detection surface of from detection surface of
proximity switch proximity switch

Proxmyty S\.N'tCh Lights up Goes out
actuation display
PI’OXImIty.SWItC.h Io.ad cireuit Current flows Current is shut off
(relay switch circuit)
Relay S.W'tc.h Iqad cireuit Current flows Current is shut off
(solenoid circuit)
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STRUCTURE AND FUNCTION

TRANSMISSION AUTO-SHIFT CONTROL SYSTEM

SHIFT CONTROL SYSTEM FUNCTION

INPUT SIGNALS

1.

Directional lever

This selects F (FORWARD), R (REVERSE),
and N (Neutral).

Speed lever

This selects the optimum speed range when
using auto-shift FORWARD or REVERSE. Nor-
mally, if the speed lever is at position 2 or
above, the transmission will be set to 2nd when
the machine starts.

When the auto shift used, and the gear shift
lever is moved 4 > 3 > 2 > 1 when the
machine is traveling with the transmission in
force, the transmission will also shift down im-
mediately 4 > 3 > 2 > 1. (Priority given to
speed lever!)

Engine speed sensor

When the engine is running at low speed (less
than 1450 rpm), the auto shift is stopped. When
shifting between forward and reverse or when
coasting, the present speed range is maintained
and the shift shock is reduced.

When the machine is traveling in 2nd, and the
engine speed changes from low speed (less
than 1450 rpm) to high speed (more than 1450
rpm), the speed range is kept at 2nd to allow the
machine to accelerate more easily.

Travel speed sensor

The speed range is determined according to the
travel speed. In addition, the change in speed is
determined from the pulse count to decide
whether to shift up or down.

Neutralizer

The parking brake actuation signal is input to
the controller and the transmission is shifted to
neutral.

Transmission cut-off signal

When the controller receives the transmission
cut-off signal, it shifts the transmission to neu-
tral. After the signal is canceled, it selects a
speed range that matches the travel speed at
that point.

OUTPUT SIGNALS

1.

Transmission solenoid output

The F and R solenoids correspond to the F and
R positions of the directional lever.

Positions 1 to 4 of the speed lever actuate the
H-L solenoid and speed solenoid to select the
clutches to give the 1st to 4th transmission
speeds. This combination is then output to the
transmission. (See Table 1)

?::geg Solenoid Clutch
FIRHL|SP|F|R |1 (2|3 |4

N O

F1 O O |0 (@)

F2 O O (@)

F3 @) (@) O (@)
F4 O O |0 |0 O
R1 O O O |0

R2 O O @)

R3 O |0 O (@)
R4 O |0 |O (@) O

Hold function (maintaining present speed range)
When the hold switch is turned ON, the existing
speed range is held, and even if the travel
speed goes down, the transmission does not
shift down. However, if the direction of travel is
shifted between forward and reverse, the trans-
mission shifts down, and then it shifts up to the
speed range according to the change in the
conditions. (This prevents any unnecessary shift
down on level ground or unnecessary shift up
when traveling downhill.) (See Table 2, Item 4)
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E.C.S.S.

STRUCTURE AND FUNCTION

E.C.S.S.-SYSTEM STRUCTURE DIAGRAM

Up to Serial Number: WA320H20343
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STRUCTURE AND FUNCTION SENSORS

Fitting a new inductive rpm sender unit

All gear boxes for WA-3H, Cummins - engines in
WA 320/420

e Check that one gear tooth is in the centre of the
sender mounting opening.

e Screw in the new sender (hand tight) until it just touches
the gear tooth.

e Screw out 1 - 1.5 turns and lock.

Komatsu - engines S6 D125 and S6 D108 (WA380/470)

e The fly wheel of the Komatsu engine have 6 pins fitted
on the flywheel side around the circumfrence, on the
side of the flywheel seen from the starter motor side.
These are used to give the rpm signal to the inductive
rpm sender unit.

e To fit a new sender check that one of the pins is in the
middle of the sender unit mounting hole. Screw in the
new sender unit hand tight until it just touches the pin.

e Screw out 1 - 1.5 turns and lock.
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STRUCTURE AND FUNCTION KICK-DOWN ELECTRIC CIRCUIT DIAGRAM

KICK-DOWN ELECTRIC CIRCUIT DIAGRAM (NORMAL)

Normal operation
(directional lever at F, speed lever at 2)

Battery

Speed lever - | —-— + - * -
N e—r - 3
R H HL  Speed R
5 solencid solencid  solenoid  solencid
ﬂ ¢ 3 Q) @ i)
Oi 8 CNT37  CNT38 CNT15  CNT16  CNT17
(}4 a 0o
d 21 21 12 12 12
— CNL 05 %‘j%j%g%”
Neutral ;Z
1st signal | 1207
2nd signal | 13 - | —
0o
CNL 06 Y
é Transmission ;37
2 cut-off
= switch
= o r S5 M
B e ksl
- S geft
Ragral o v o4 208 3 a8
= il = )
| ‘ =17 = 1
1 1 f
CNL 39 g L]
12 551234 56123? 5 3 234 _ég_(éS 21 35 2? g: 21 25321
fsa ] Parki .
B I e R S & e o
) CNL 68 CNL 87 CNL 66 Backup CNL 85 CNL 58 CNL 53 CNL 57 Stop lamp Transmission
Kick-down Kick-down REVERSE FORWARD ~ buzzer Transmission  Neutralizer  Stop lamp Neutral switch cut-off switch
switch relay relay relay cut-off relay relay relay relay
Directional lever set to F Speed lever set to 2
¢ When the directional lever is set to the F posi- ¢ When the speed lever is at position 2, no elec-
tion, electric current flows from the battery @ > tric current flows to solenoids (2), (3), or (4). In
directional lever switch terminal 1 — 2 »> FOR- this condition, the transmission valve is set to F2
WARD relay terminal 5 — 6 - ground. by the action of solenoid (1).
As a result, the FORWARD relay is actuated No current flows to the coil (relay terminals 5 —
and terminals 1 and 2 and terminals 3 and 4 are 6) of the kick-down relay if the kick-down is not
connected. pressed. Therefore, the kick-down relay is not
¢ Next, the current flows from the battery actuated, and the transmission is held in F2.
@®@->parking brake safety relay terminal 5 — 3
—>parking brake switch terminal 3 — 2 - neu-
tralizer relay terminal 1 — 2 - ground, and
neutralizer relay terminal 3 — 5 are connected.
In addition, electric current flows from the bat-
tery @ - transmission cut-off relay terminal 1 —
2 ->monitor, and transmission cut-off relay ter-
minals 3 — 5 are connected. ) )
«  Electric current flows from the battery @ -> Solenoid actuation table
neutralizer terminal 3 — 5 - transmission cut-off Solenoid FL|F2 |F3|F4| N |RL |R2 |R3 |R4
relay terminal 3 — 5 > FORWARD relay termi- FORWARD |1)|O |®@ [0 | O
nal l — 2 = solenoid 1 - ground, and solenoid REVERSE  |@ olololo
(1) is actuated.
H-L select  |(3) Oo|O (o liKe]
Speed select |(4) | O (o] (o] (o]
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STRUCTURE AND FUNCTION PARKING BRAKE CONTROL

ELECTRIC PARKING BRAKE CONTROL

Parking brake: Transmission neutralizer

Neutral relais

Q& Main monitor

12 58
o o o

Battery relay
Battery Transmission controller

Wﬁiﬁl+ T A

¢
]

Starting switch
B
—>
- Alternator
BR = terminal R l
-
Parking brake
switch
Outline
*  When the starting switch is turned ON and the e At the same time the parking brake warning
parking brake is applied, current flows from the light, in the main monitor, is connected to
main battery relay through the neutralizer relay, chassis through the parking brake switch
contacts 1. to 2. and over the parking brake and is switched ON.

switch to chassis.
e The neutralizer relay is now operated, contacts

3. to 5. open and the transmission control unit
puts the transmission in neutral.
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STRUCTURE AND FUNCTION AIR-CONDITIONER

The vaporiser

Liquid coolant is sprayed into the vaporiser and converted to a gaseous state. During this
process, the coolant boils in the vaporiser. The temperature of the coolant can fall well
below the freezing point during boiling. The coolant adopts a very similar behaviour to
boiling water in the vaporiser. The warmth which the coolant requires to evaporate is
withdrawn from its environment. At the end of the vaporising process, the coolant emerges
as steam. The actual vaporiser has been lengthened in order to allow any liquid bubbles
which may possibly have been carried along as a result of the turbulence time to
evaporate as well. This extension is called the after-vaporiser.

End of vaporising zone

i Begin of overheating zone
H___f_nd of vaporiser g g
—
RR..
Vaporised .
overheated v Tanm
coolant

Liqud .  smeerrleeE

coolant

Begin of vaporising zone =

There are two fundamental methods of operation for vaporisers:
- Inundated vaporisers (disc vaporisers)
- Dry expansion vaporisers (round pipe and serpentine vaporisers)

While inundated vaporisers are generally bound to upright installation and coolant flow
and require special measures for ensuring oil return and avoiding cavitation, dry expansion
vaporisers where overheated steam is fundamentally present at the outlet can be installed
in virtually any position without any special measures having to be taken.
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STRUCTURE AND FUNCTION AIR-CONDITIONER

OPERATION
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STRUCTURE AND FUNCTION

AIR-CONDITIONER

CHECKING COOLANT LEVEL

¢ Run the air conditioning system at maximum output
for 5 - 10 minutes. Touch the high pressure section
and the low pressure section of the compressor or
the high pressure pipe and the low pressure pipe
connecting element with your hand. At the same
time, check the flow of coolant (R134a) through the
inspection glass for correct level of coolant.

alass

OUT €—
N —

[,

(L, L H B EY

press. -
swilzh

]

]

] filte
dryer

Cooler condition

Normal

Abnormal

Temperature of high
and low
pressures pipes

High pressure pipie is hot.
Low pressure pipe is cold.
Clear difference in
temperature

High pressure pipe is
warm. Low pressure pipe
is cold. Little difference in
temperature

Amost no difference in
temperature between high
and low pressure pipes.

Sight glass

Almost transparent. All
bubbles disappear if the
engine speed is increased
or reduced.

h,
., O

Bubbles are always visible.
Sometimes becomes
transparent, or white
bubbles appear.

.

-t

._c
'C-'

Opaque substance is
visible in the fluid.

Pipe connections

Properly connected

Some parts contaminated
with oil.

Some parts heavily stained
with oil.

General condition of
cooler

Coolant level correct, no
abnormalities.
Ready for use.

There may be a leak
somewhere.

Call service repair shop for
inspection.

Almost all coolant has
leaked out.

Contact service repair
shop immediately.

CHECKING THE COMPRESSOR OIL LEVEL

» Check, top up or change if:

Compressor, vaporizer, condenser or drier have to be changed.
Coolant leaks from coolant circuit.
Problems occur with the oil in the coolant circuit.

The connectors from compressor or dryer was opened.

10-479



STRUCTURE AND FUNCTION AIR-CONDITIONER

30
15

Wiring Diagram Vasse
Air Conditioner 31

31 3§ 40 41, 4% 43, a4, "
WA 270-3/

WA 320-3 SN H20561 and up
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STRUCTURE AND FUNCTION

AIR-CONDITIONER

Check clutch, /

apply 24 V to compressor
connection

AIR CONDITIONING MODE

- Beep tone
- Control lamp on

- Fan min. stage 1
- Noticeable cooling of air

No coolant in
system

Control faulty?

Compressor
faulty?

Cable set, relay,
pressure switch faulty?,

yes| Look for leaks,
repair and refill

exchange ]
exchange ]

exchange,
repair
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STRUCTURE AND FUNCTION WIRING DIAGRAMS

Throw this page out and
insert foldout from appendix.

(compare page number)
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STRUCTURE AND FUNCTION WIRING DIAGRAMS

Throw this page out and
insert foldout from appendix.

(compare page number)
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Wiring Diagrams

From SN WA320H20711
up to SN WA320H20854
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STRUCTURE AND FUNCTION WIRING DIAGRAMS

Throw this page out and
insert foldout from appendix.

(compare page number)
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STRUCTURE AND FUNCTION WIRING DIAGRAMS

WA320-3 Wiring diagram
active plus Fig. 4
Sect. Description Sect. Description
105 [S70 Switch brake light 85 |E 243 |Turning signal left
88 |S101 |Switch waring lamp 91 |E 244 |Turning signal right
99 |S 331.1 |Switch headlights 96 |K67.1 |Indicator relay 2+1
88 |S 331.2 |Switch turning signal 94 |K67.2 |Indicator relay 3+1
110 [B 279 |Horn back off alarm 93 |K101 |Relay waring lamp
V 118.. |Diode 91,93 |K 163... |Relay turning signal
100 |H29 Lamp main head light 109 |K 385 |Relay back off alarm
89 |H31.1 [Lamp turning signal right
86 |[H31.2 |Lamp turning signal left
94 E1 Headlight left
97 [E2 Headlight right
8 [E5 Turning signal front left
91 [EG6 Turning signal front right
101 |[E 68.1 |Rear light left
100 |E 69.1 |Rear light right
86 |E 68.2 ([Turning signal rear left
89 |E 69.2 ([Turning signal rear right
105 |E 68.3 |Brake light left
106 |E 69.3 |Brake light right
108 |E 68.4 |Reversing light left
109 |E 69.4 |Reversing light right
103 |[E71 Number plate light left
104 [E72 Number plate light right
Connectors
XL Connector platform XM Connector engine
XC Connector cab XR Connector transmission
XF Connector front frame XH Connector engine hood
Fuses
F... Fuse
320EL4b.thl
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE

Cate- o ; Permissible
gory Item Measurement conditions Unit Standard value value
* Hydraulic oil
~|E | Retraction of boom temperature: 45 — 55°C Max. 1 1
3 S | cylinder rod « Leave for 5 minutes after ax. 13.0 5
SE|= stopping engine then
S| 3 . mm
25| © Retraction of bucket measure for next 15 minutes
oo ! * Bucket empty, boom, bucket
©| 2 | cylinder rod horizontal Max. 37.0 37
* No load
> Clearance of bucket 3_5 .
'€G| positioner switch . _—
B Memperature: 45 ~55:c | ™M
2% | Clearance of boom P ‘ 3_5 _
& | kick-out switch
% Accumulator « Hydraulic ol - 20 14
< Working pressure temperature: 45— 55°C 98 5 103
20-7



TESTING AND ADJUSTING STANDARD VALUE TABLE FOR ELECTRICAL SYSTEM

Sys- Name of Connector | Inspection Measurement
tem component No. method Judgment table conditions
Between Lo When engine is running 1) Start engine.
Alternator alternator @ 2 | (half throttle or above) > 27.5 -29.5V
terminalR | 8§35 st If the battery is old, or after starting in cold
and chassis | = > areas, the voltage may not rise for some time.
L If the condition is as shown in the table 1) Turn starting
5 K% below, it is normal. switch OFF.
= a o Normal o 2) Disconnect
S | Engine water XB14 23 y Approx. 2 kQ XB14.
E | temperature sensor Sc perature (25°C) | BetweenXBL4 | ¥
£ ) @ (male) — GND
< | Pre-heating o 5°C Approx. 4 kQ
=
038 If the condition is as shown in the table 1) Turn starting
XT06 ; 5 below, it is normal. switch OFF.
Speed sensor S0 2) Disconnect
s g Between (1) — (2) 500 - 1000 Q XTO6.
If the condition is within the range shown 1) Turn starting
038 in the table below, it is normal. switch OFF.
_ XTO1 ; 5 2) Disconnect
F solenoid S0 Between (1) — (2) 46 — 58 kQ connector.
= [%]
e Between (1) — chassis Min. 1 MQ
If the condition is within the range shown 1) Turn starting
08 in the table below, it is normal. switch OFF.
_ XT02 5 = 2) Disconnect
R solenoid §.§ Between (1) — (2) 46 — 58 kQ connector.
=3 . .
. g Between (1) — chassis Min. 1 MQ
Q
°
= If the condition is within the range shown 1) Turn starting
8 08 in the table below, it is normal. switch OFF.
c XT03 ; 5 2) Disconnect
2 | H-L solenoid S Between (1) — (2) 46 — 58 kQ connector.
@ =9
= 2 | | Between (1) — chassis Min. 1 MQ
c
I
= If the condition is within the range shown 1) Turn starting
08 in the table below, it is normal. switch OFF.
XT04 5 < 2) Disconnect
Speed solenoid §.§ Between (1) — (2) 46 — 58 kQ connector.
=3 . .
g Between (1) — chassis Min. 1 MQ
20-17



TESTING AND ADJUSTING ADJUSTING VALVE CLEARANCE

Mark the vibration damper and rotate the crankshaft
360 degrees.

ABe sure the engine timing pin is disengaged to
prevent damage to the engine timing pin.

cm2005

Set the valves indicated for STEP B.

After tightening the rocker lever lock nut, check the
valve clearance to make sure the valve clearance has
not changed.

Torque Value: 24 Nm

Install the rubber seal into the groove in the valve cover.
Start the installation at the overlap area shown in the
illustration. Do not stretch the rubber seal.

cm2007

Install new sealing o-rings on the capscrews.

Install the valve cover and wastegate sensing tube.

Torque Value: 24 Nm




TESTING AND ADJUSTING

MEASURING ENGINE OIL PRESSURE

MEASURING ENGINE OIL
PRESSURE

Check the oil gauge and sending unit to make sure they
are operating correctly by verifying the pressure with a
manual gage.

Check the following for defects:
*  Electrical wiring broken

»  Sending unit malfunction
*  Plumbing loose or broken

If a sending unit malfunction is found:

» Use a master gauge of known accuracy to verify
the reading of the suspect gauge.

* Connect the line from the master gauge to the main
oil rifle on the fuel pump side of the engine.

* Replace the sending unit if it is defective.

cm2029
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TESTING AND ADJUSTING

MEASURING TORQUE CONVERTER, TRANSMISSION,

PARKING BRAKE OIL PRESSURE

NORMAL TRANSMISSION

Measuring procedure

1.

Priority pressure

1) Measuring port (P1, PT1/8)

2) Start the engine and measure the pressure at
low and high idle.

Torque converter output pressure

1) Measuring port (P2, PT1/8)

2) Start the engine and measure the pressure at
low and high idle.

Pilot pressure
1) Measuring port (P3, PT1/8)
2) Start the engine and measure the pressure.
* Remove hose (1) and elbow (2) and attach
the hydraulic test kit to nipple (3).

Clutch pressure

1) Measuring port (P4, PT1/8)

2) Start the engine, set the forward/reverse lever to
neutral, and measure the pressure when the
gear shift lever is operated.

Parking brake pressure

1) Measuring port (P5, PT1/8)

2) Start the engine and measure the pressure when
the parking brake is released.

8
=
JH=|

i

TBW00436

1//\\\5 — 3 TBW004237
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TESTING AND ADJUSTING TESTING BRAKE OIL PRESSURE

TESTING BRAKE OIL PRESSURE

* Measurement conditions

» Engine water temperature: Within engine water tem-
perature gauge green range

* Testing pressure: 4.9 MPa (50 bar)

AAppIy the parking brake and chocks the tires.

Measuring procedure

1. Stop the engine.

2. Disconnect brake tube (1) on the side to be meas-
ured.

3. Disconnect union (2), install joint e and attach hy- TBWO0616
draulic test kit C

* Use the O-ring installed on the union. (O- ring:
07002-02034)

* Connect the hydraulic test kit quick coupler.

4. Loosen bleeder screw (3) and bleed the air.

* Bleed the air by activating pump w.

5. Tighten bleeder screw (3), activate pump w, in-
crease the pressure to 4.9 MPa (50 bar), then
tighten stop valve d.

6. Let sit for five minutes with pressure applied and
check the pressure decrease.

* Do not move the hose while the pressure is
being measured, as this will cause pressure
fluctuations.

*  After testing, activate pump w and lower the
pressure of hydraulic test kit C before removing
the test kit.

*  When testing is completed, install the brake
tube and bleed the air from the brake circuit.

ANV

TBWO00455

o
YA P e

oY Wt
SO N
Ser T ﬁv 4-
w =" Tewoosss TBW00618
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TESTING AND ADJUSTING

MEASURING PPC VALVE PRESSURE

MEASURING PPC VALVE
PRESSURE

Up to serial number: WA320H20482

*

Measurement conditions

Engine water temperature : Within engine water
temperature gauge green range

Hydraulic oil temperature : 45 to 55°C

Engine speed : High idle

AAppIy the parking brake and blocks the tires.

Measuring

1.

Raise boom (1), set boom prop (2), set the bucket
to an angle of approximately 45° (not to the maxi-
mum dump position) and remove front cover (3).

Set the prop securely.

Stop the engine, loosen the oil supply cap, release

the pressure inside the hydraulic oil tank, then stroke

the bucket control lever between the tilt and neutral
positions at least 40 times to completely release the
accumulator pressure.

* Be sure to stop the engine before operating the
lever.

* After the accumulator pressure is completely
released, set the bucket lever to the dump posi-
tion and check that the bucket does not dump.

Remove the work equipment dump cylinder circuit

pressure measurement plug (4).

Install hydraulic test kit to the measuring port.

» Connect the hose after installing the hydraulic
test kit 90° elbow to the measuring port.

e 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 control lever, and meas-

ure the pressure when the relief valve is activated.

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

When removing the hydraulic pressure gauge, re-

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

TBW00625
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TESTING AND ADJUSTING

WORK EQUIPMENT HYDRAULIC SYSTEM

GAS SIDE TEST AND TOPPING UP THE GAS PRESSURE

Note:

If a filling unit, as shown ,
DFM (9), and a pressure
table are available, then
the test can be carried out
in the machine. To carry
out this care must be taken
to check that there is no
hydraulic pressure on the
hydraulic side of the

accumulators. If the accumulators are to be
checked out off the machine , then there is no
need for the special mounting tool (2).

Accumulator pressure test, gas side:

Follow the following instructions :

a)

b)

d)

f)

Remove the protection cap (10) from the gas
connector M28 X 1.5 on the accumulator (1)
and check that the connector is clean.

Release the gas fill screw (11) using a 6mm
allen key approx. % turn.

Close the release screw (12), on the filling
unit, fully.

Fit the filling unit (9) without the hose (13) to
the gas connection. Check that the O-ring
(14) is in position and sitting correctly in the
grove. Attention ! The check valve (15) only
works when the hose (13) is fitted in position.

After fitting the filling unit (9), feed the key
(16) by turning the handle (17) back and fore
into the gas fill screw (11). Open the release
screw slowly by turning clockwise, so that gas
from the accumulator can enter the filling unit.
The gas pressure can be read on the pres-
sure gauge. At ambient temp, the pressure
read is the gas pressure.

If the pressure, read at ambient temp., is more
than 17 bar, close the gas fill screw (11) using
the handle (17) and the key (16). Open the
release screw (12) and release the gas pres-
sure in the fill unit.

g) Remove the filling unit (9) from the accumu-
lator. Tighten the gas filling screw (11) using
an allen key to 20 +5 Nm.. Fit the protection
cap back on the gas connector (10) M28 x
1.5mm.

20-153
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TROUBLESHOOTING PRECAUTIONS WHEN CARRYING OUT MAINTENANCE

(2) Fix the connector securely.
Align the position of the connector cor-rectly,
then insert it securely.
For connectors with lock stopper
Push in the connector until the stopper clicks

into position. Cliks into position

TEW00199

(3) Correct any protrusion of the boot and any
misalignment of the wiring harness

For connectors fitted with boots, correct any

protrusion or the boot. In addition, if the

wiring harness is misaligned, or the clamp
is out of position, adjust it to its correct
position.

*  When blowing with dry air, there is dan-
ger that the oil in the air may cause
improper contact, so clean with air from
which all the water and oil has been
removed.

TEW00200

Drying wiring harness
If there is any oil or dirt on the wiring harness,

wipe it off with a dry cloth. Avoid washing it in
water or using steam. If the connec-tor must be
washed in water, do not use high pressure wa-
ter or steam directly on the wiring harness. If
water gets directly on the connector, do as fol- /
lows.
(1) Disconnect the connector and wipe off the

water with a dry cloth.

* If the connector is blown dry with air,

there is the risk that oil in the air may

cause defective contact, so avoid blow-
ing with air.

TEW00196

(2) Dry the inside of the connector with a dryer.

If water gets inside the connector, use a
dryer to dry the connector. %
* Hot air from the dryer can be used, but ///

be careful not to make the con-nector
or related parts too hot, as this will cause S
deformation or damage to the connec-
tor.
TEWO00202
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TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

The basic method of using the troubleshooting chart is
as follows.
Items listed for [Questions] and [Check items] that have
a relationship with the Cause items are marked with O,
and of these, causes that have a high probability are
marked with O .
Check each of the [Questions] and [Check items] in
turn, and marked the O or O in the chart for items
where the problem appeared. The vertical column
(Causes) that has the highest number of points is the
most probable cause, so start troubleshooting for that
item to make final confirmation of the cause. / Cause
s¢1. For [Confirm recent repair history] in the [Ques- g
tions] Section, ask the user, and mark the Cause 5
column with A to use as reference for locating §
s
g

—> the cause of the failure. However, do not use g
this when making calculations to narrow down 3'7"
the causes. £
2
S
oy
o
O

$#%2. Use the A in the Cause column as reference for
[Degree of use (Operated for long period)] in
the [Questions] section as reference. As a rule,
do not use it when calculating the points for
locating the cause, but it can be included if
necessary to determine the order for trouble- b
shooting. £/ 8

>>1| Confirm recent repair history

>>2| Degree of use Operatred for a long period YAN VAN AN

20-217



TROUBLESHOOTING CONNECTOR TYPES AND MOUNTING LOCATIONS

From SN WA320H20561
up to SN WA320H20710

WA 320-3H Automatic

K262.1 (K292) K385

K433

K432

e K163.1  K163.2

CNLO3
CNLO9
CNLO1
CNLO2

CNLO6

CNLO7

CNLO8

CNLO5

CNLG63

CNCL1

CNCL2  ¢cNeL3

CNLO4 re320_mc

20-227



CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

TROUBLESHOOTING

No. M type connector
of
pins Male (female housing) Female (male housing)
1
2 =
2
TEWO00241 TEWO00242
3 2
—
3 gull— =
S ] =
1
TEWO00243 TEWO00244
4
TEW00244 TEW00246
4 1
3 TR
oady ]
6 3
TEW00247 TEWO00248
20-237
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TROUBLESHOOTING

S-3 Engine does not pick up smoothly (Follow-up is poor)

General causes why engine does not pick up
smoothly

« Insufficient intake of air / Causes /
» Insufficient supply of fuel
* Improper condition of fuel injection
«  Improper fuel used 2,
Q e
y g
g K o
iS5 @ o o
3 NS
el 1e/s] & 1@/s/F
&g/ /0 @ 5/</) -
9/5/8/o/5/6/9 g/a/¢
Eglt\\bhwgi\
o/ 5/5/NR/s/5)8/R/</F
o/ s é\/ RIT/« mt YIS
JJslalc) o)/ 8)F7/3/6
g/2/ 2 3 /T /| S /s
c/5/5/5/3)5/5/2/5/9/0
Legend fl1E/5/5)/c/8/<c/5/a/5/2F
$/5/2/8/8/5/8/¢/5/F/8
(O : Possible causes (judging from Questions and check items) /388 /s S/5/9/9/8
N s L/ R
@:Most probable causes (judging from Questions and Check items) U{U g f 5 /.S 5 3 & ; az};” 'f’
/\ : Possible causes due to length of use (used for a long period) g‘:,’ g g g;;"’ },’ tqi 5 oof;’ g; QE;Y
. o) NS/ [
: Items to confirm the cause. 0/9/0/9/5/9/5/8/9/9/¢
® 5/0/5/0/8)=)8/£/5/0/a
Confirm recent repair history
Degree of use | Operated for long period  |A|A[A AN AN
Replacement of filters has not been carried out according to
) O|0|0
v | operation manual
c —
G | Non-specified fuel has been used 0O|0|0|O
g Engine oil must be added more frequently (@)
8 Rust and water are found when fuel is drained 0|0
Dust indicator is red O
Noise of interference is heard from around turbocharger (@)
Engine pick-up suddenly became poor O (@) OO0
Color of exhaust Blue under light load @)
olor of exhaust gas
9 Black O ©) O O
Clanging sound is heard from around cylinder head ©)
0 Mud is stuck to fuel tank cap O
GE) There is leakage from fuel piping (@)
= | High idling speed under no load is normal, but speed
X : ) 0|0 O
8 suddenly drops when load is applied
6 There is hunting from engine (rotation is irregular) 0|00 O
When exhaust manifold is touched immediately after
. . . ! 0|0
starting engine, temperature of some cylinders is low
Blow-by gas is excessive (@)
When air element is inspected directly, it is found to be clogged o
When fuel filter, strainer are inspected directry, they are P
found to be clogged
When feed pump strainer is inspected directly, it is found to PY
o be clogged
£ | Speed of some cylinders does not change when operating P
=]
8 on reduced cylinders
JU:) When control rack is pushed, it is found to be heavy, or °
9 | doeseturn
o] - - .
S | When compression pressure is measured, it is found to be low [ ] [ ]
(e] - "
|: When turbocharger is rotated by hand, it is found to be heavy [ ]
When valve clearance is checked directly, it is found to be
) [
outside standard value
When fuel cap is inspected directly, it is found to be clogged [ ]
When feed pump is operated, operation is too light or too heavy [ ]
olo|w [}
clclc|5|2]2]2|8] 5|5 |2
Remedy |8/8|8|c|a|a(a|2|8|2|a
L2120 |o|o|o|T|l0 |0
0|00 || |x|x|<|0|X|x
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TROUBLESHOOTING

S-13

S-13 Oill level rises

*

If there is oil in the cooling water, carry out
troubleshooting for “Oil is in cooling water”.

General causes why oil level rises

Water in oil (cloudy white)
Fuel in oil (diluted, and smells of diesel fuel) /
Entry of oil from other component

Legend
O : Possible causes (judging from Questions and check items)

@  Most probable causes (judging from Questions and Check items) 5/ ¢ RS

/\ : Possible causes due to length of use (used for a long period) 4‘}? 57 wf g;,"

@ : items to confirm the cause. S/ g 5/ 9
Q/Q/ a

Confirm recent repair history

Degree of use Operated for long period

There is oil in radiator cooling water @

Questions

Exhaust gas is white

When engine is first started, drops of water come from muffler

Leave radiator cap open. When engine is run at idling, an o

O

abnormal number of bubbles appear, or water spurts back

Water pump breather hole is clogged with mud

0|0

When water pump breather hole is clean, water comes out

Oil level goes down in clutch, TORQFLOW transmission, or

damper chamber

Oil level goes down in hydraulic tank @

Check items

Engine oil smells of diesel fuel

0|0
0|0
0|0

Fuel is added more frequently

Pressure-tightness test of oil cooler shows there is leakage [ ]

Pressure-tightness test of cylinder head shows there is leakage [ )

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

Remove water pump and check directly .

Check rear seal directly @

When pump auxiliary equipment is removed, seal is found

to be broken

Remove head cover and check directly .

Troubleshooting

Remove injection pump and check directly o

There is improper contact of thermostat seat valve .

Remove oil pan and check directly

Remedy

Repair
Replace
Repair
Replace | @
Replace | @

Replace
Replace
Replace
Replace
Repair

Replace
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TROUBLESHOOTING M-1
M-1 Main monitor does not work
* 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

YES

Is voltage between
CNLO5 (1), (2) and

Defective main monitor

Defective contact, or
disconnection in wiring
harness between CNLO5
(female) (1), (2) and
CNFS2(9)

Defective contact, or
disconnection inwiring
harness between CNLO5
(female) (3)and CNLR2 (11)

Replace

After inspection,
repairor replace

Afterinspection,
repair or replace

Battery relay

Slow blow fuse

(3)normal ? 2 YES
Is there continuity
1)20-30V between CNLO5 | |
2) Turnstarting NO | (female) (3)and
switch ON. chassis ground?
1) Turn starting NO
switch OFF.
2) Disconnect
CNLO5.
Power source
Maintenance monitor Buzzer
CNL05
(— CNFS2 CNFS1 CNLR6
Fuse
Gt (P ) )

CNLR5

CNLO6

) @

5l

CNLO7

Py

T,

I\_»

CNEQ2

CNLR11

i H = -
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TROUBLESHOOTING

(b) Always carries out preheating for 1 minute
* Check that the water temperature is below —10°C.

Isresistance
between CNEO5
(male) and chassis
ground normal?

1) Max.8kQ

2) Turn starting
switch OFF.

3) Disconnect
CNEOS.

2 YES

Cause

Remedy

Isresistance between

YES| CNLO5 (female) (7)

and chassis ground
normal?

1) Max.8kQ

2) Turn starting
switch OFF.

3) Disconnect
CNEOS5.

NO

NO

(c) Preheating stays on

Defective main monitor

Defective contact, or
disconnection inwiring
harness between CNLO5
(female) (7) -CNLR4 (2) -
CNER1 (8) - CNEO5 (female)

Defective engine water
temperature sensor

YES Defective main monitor
1
YE ) )
Does preheating 3 S Defective preheating relay
stop? Isvoltage between
YES|CNLO6 (4) and |
2\ TUrn=tar 2 | [chassisground Wiring harness between
)SVUVTC‘:‘] o normal? CNLO6 (female) (4) and
’ | |Does preheating 1)20-30V NO C_NL56 (2)_sh0rt circuiting
2) Disconnect NO |stop? 2) Turn starting with chassis ground
CNLO6. switch ON. Contact of power source
1) Turn starting with wiring harness between
switch ON. NO CNL56(3)-CNLRA4(7),
CNLO5(19)
2) Remove
preheating
relay.

Replace

Afterinspection,
repair or replace

Replace

Replace

Replace

Afterinspection,
repair or replace

Afterinspection,
repairorreplace
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TROUBLESHOOTING

M-13

M-13 Abnormality in parking brake dragging warning

* 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) When parking brake is applied, buzzer sounds Cause Remedy
(intermittently) even when directional lever is at N, and
caution lamp flashes
1 YES ) . .
Defective main monitor Replace
Isvoltage between
CNLO5 (8) and
chassis ground Defective contact, or
normal? disconnection in wiring Afterinspection,
] NO harness between CNL0O5 repairorreplace
1)20-30v (female) (8) and CNLO4 (3)
2) Turn starting
switch ON.
(b) When parking brake is applied, buzzer does not sound
and caution lamp does not light up even when
directional lever is at position other than N
* Check that the synchronous flash signal is normal.
1 YES Defective main monitor Replace
Isvoltage between
CNLO_5 (8)and Contact of power source with
chassis ground 2 YES wiring harness between Afterinspection,
normal? s resistance CNLO5 (female) (8) and repair or replace
1)0-5V betweenCNLO5 | | CNLO4 (female) (3)
2) Turn starting NO gngfr:se)\lg) and (3)
switch ON. - Defective main monitor Replace
1)3kQ-4kQ NO
2) Turn starting
switch OFF.
3) Disconnect Neutral relay
CNLO5.
Start signal,
neutral signal L
Starting motor —1 |
OEONONOXKO, CNLo4
CNLOS
) @ < N Speed lever
Starting
@
CNLR5
8
Neutral

2 > ﬁ CNR10
Rear frame GND

Starting switch
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TROUBLESHOOTING M-24

M-24 Abnormality in ECSS 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.

Cause Remedy
(a) Display does not change when switch is pressed
Defective main monitor Replace
(b) Monitor display lights up but ECSS function does not
work
Goto
2 YES Defective ECSS controller Troubleshooting
Isvoltage between forECSS
controller

YES|CNDP2 (1) and

1 chassis ground Defective contact, or

Isvoltage between normal? disconnection inwiring Afterinspection,
CNLO§ (7)and 1)0-3V NO ha(rjng;sDbF?;w;en CNLO6 (7) |repairorreplace
chaSS|s’)ground 2) Turn starting an 1)
normal? switch ON.
1)0-3V . . .
Defective main monitor Repl
2) Turn starting NO a ! : eplace
switch ON.
ECSS
CNLOG CNDP2

G o
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TROUBLESHOOTING

(c) Brake oil pressure display flashes

YES

Is there continuity
between CNB13
(male) (1) and
)2

1) Startengine.
2) Disconnect
CNB13.

| (male)(1)and

YES

Is there continuity
between CNB0O8

27

1) Startengine.
2) Disconnect
CNBO08.

YES|

[ (female) (2) and

Isthere continuity
between CNB13

chassis ground?

1) Turn starting
switch OFF.

2) Disconnect
CNB13.

Isvoltage

between CNL18
(11) and chassis
ground normal?

1) Startengine.
2)0-3V

Cause

Remedy

YES

NO

NO

NO

CNL18

CNLR2

CNBR1

Defective maintenance
monitor module

Defective contact, or
disconnection inwiring
harness between CNL18
(female) (11) and CN41
(female) (2), or between
CN41 (female) - CNLR2
(8)-CNBR1(6)-CNB13
(female) (1), or defective
diode

Defective contact, or
disconnection inwiring
harness between CNB13
(female) (2) and CNB08
(female) (1), or between
CNBO8 (female) (2) -

CNBR1 (1) - chassis ground

Defective brake
accumulator charge oil
pressure switch (CNB0O8
end)

Defective brake
accumulator charge oil
pressure switch (CNB13
end)

Replace

Repair wiring
harness,
replace, or
replace diode

Repairwiring
harness or
replace

Replace

Replace

Brake accumulator oil
pressure switch
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TROUBLESHOOTING

K-14

(b) Abnormality in engine water temperature gauge

Cause Remedy
(1) Nothing is displayed in the display area
YES Defective engine water Replace
1 temperatur sensor
Does engine water Contactof chassi d
temperature gauge ontactof chassis groun Lo
display minimum 2 YES withwiring harness E:rzilggg;ng
level? Is there continuity between CNEO6 (female) relace
: (1)-CNER1(6)-CNLR4 p
1) Disconnect petween CNE0D (1)- CNL18 (female) (4)
CNEO6. NO [(female)(1)and
2) Turn starting chassis ground?
switch ON. - Defective maintenance Replace
1) Trunstarting NO monitor module
switch OFF.
2) Disconnect
CNEO6.
(2) Display shows lowest level and does not move
YES Defective engine water
temperatur sensor Replace
1
Doalldisplay 3 YES Defective maintenance Replace
areasonengine Is there continuity monitor module
water temperature YES| betweenCNL18
? _
gauge go out (female) (4)and Defective contact, or o
chassis ground? disconnection in wiring Repairwiring
1) Disconnect Isthere continuity harness between CNEO6 harness or
CNEO6. 1) Trun startin NO
2) Connectshort L betweenCNEOS ) toh ORE (female) (1)-CNER1(6)- | replace
connectorto ~ NO| (female) (2)and he CNLR4(1)-CNL18
CNEO6 (female). chassis ground? 2) Connectshort (female) (4)
3) Turn starting connector to
switch ON. 1) Trun starting CNEO6 (female).
switch OFF. 3) Disconnect Defective contact, or
2) Disconnect CNL18. disconnection inwiring Repairwiring
CNEO06. harness between CNE06 harness or
NO (female) (2) - CNER1(7)- replace
chassis ground
CNL18 CNLR4 CNER1 CNEO08

)

Water temperature sensor

o)

]

@)

77,?@)
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TROUBLESHOOTING

E-8 Transmission does not work normally

(WA320-3H manual gear shift)

* When carrying out troubleshooting of the transmission system, stop the machine on flat ground.

* 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.

Does machine >

Travelsin both
FORWARD and

REVERSE.

If condition is as shownin
Table 2 - 1 (transmission is
alwaysin 2nd)

Checkvoltage
between CNTO3 (1)
(female) and chassis

travel forward and
inreverse?

1) Start engine

2) Turn parking
switch ON—
OFF

3) Operate directional
lever FORWARD
+—— REVERSE

Travelsinonly
FORWARD or
REVERSE, or
doesnottravel
ineither
direction.

and betweenCNT04
(1) (female) and
chassis.

K3
-«

If condition is as shownin
TablelorTable2-2

If conditionis as shownin
TablelorTable2-3

If condition is as shownin Table
2-4orTable2-5o0rTable2-
6 (does not enter 4th)

1) Disconnect
CNTO3 and
CNTO4

2) Turn parking
switch ON

3) Turn parking
switch ON—
OFF

4) Operate speed

lever with
directional lever
at FORWARD,
NEUTRAL, and
REVERSE to
check condition

If conditionis as shownin
Table2-7

If condition is as shownin
Table2-8

If condition is as shownin

Table 2-9 (transmission is
always in 4th)

If conditionis as shownin

Table 3orTable4-1
(REVERSE is normal)

If condition is as shownin

Table 3orTable4-2

(FORWARD is normal)

Checkvoltage
between CNTO1 (1)
(female) and chassis

% Go to applicable item.

and between CNT02
(1) (female) and
chassis.

KA

If condition is as shownin

Table 4 - 3 (does nottravelin

either direction)

If condition is as shownin
Table4-4(REVERSEis
normal)

1) Disconnect
CNTO1 and
CNTO2

2) Turn parking
switch ON

3) Turn parking
switch ON—
OFF

If condition is as shownin
Table 4-5(FORWARDIis
normal)

If condition is as shownin
Table 4 -6 (does nottravel in
either direction)

4) Operate directional lever with speed lever
in all positions (1st to 4th) to check condition

Cause Remedy
Problem in common circuit GotoE-8(a)
for transmission
Problemin H-L circuit GotoE-8(b)
Problemin speed circuit GotoE-8(c)
Problemin 4th circuit GotoE-8(d)
ContactinH- L circuit GotoE-8(e)
Contactin speed circuit Goto E-8(f)
Contactin 4th circuit GotoE-8(g)
Problemin FORWARD
circuit GotoE-8(h)
Problemin REVERSE .
circuit Goto E-8(i)
Problemincommon circuit
for FORWARD and Goto E-8())
REVERSE
Contactin FORWARD
circuit GotoE-8(k)
Contactin REVERSE circuit GotoE-8(l)
Problemincommon circuit
for FORWARD and GotoE-8(m)
REVERSE
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TROUBLESHOOTING

(WA320-3H manual gear shift)

Cause

Remedy

Defective REVERSE relay

Abnormal contact of wiring
harness between CNT02
(female) (1)and CNTL1
(female) (4) with +24V
wiring harness

Abnormal contact of wiring
harness between CNTL1
(female) (4) and CNT02
(female) (1) with wiring harn.
between CNTL1 (female) (3)
-CNTO1 (female) (1), CNTL1
(female) (5) - CNT03
(female) (1),

CNTL1 (female) (6) - CNT04
(female) (1)

Abnormal contact of wiring
harness between CNTL1
(female) (4) and CNL67
(female) (2) with +24V
wiring harness

Abnormal contact of wiring
harness between CNTL1
(male) (4) and CNL67
(female) (2) with wiring
harness between CNTL1
(male) (3)- CNL66 (female)
(2),CNTL1 (male) (6) -
CNLO4 (female) (5)

Abnormal contact of wiring
harness between CNL04
(female) (4) and CNL67
(female) (5) with wiring harn.
between CNLO4 (female) (1) -
CNFS2 (female) (8), CNLO4
(female) (3) - CNL57
(female) (1),

CNLO4 (female) (2) - CNL66
(female) (5), CNLO4 (female)
(5)-CNTL1 (male) (6),
CNLO4 (female) (6) - CNL66
(female) (3), CNLO4 (female)
(7)-CNTL1 (male) (5),
CNLO4 (female) (6) - CN37
(2)orCN38(2)

Defective transmission
control switch

Replace

Afterinspection,
repair or replace

Afterinspection,
repairorreplace

Afterinspection,
repair or replace

Afterinspection,
repair or replace

Afterinspection,
repair or replace

Replace
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TROUBLESHOOTING OF TRANSMISSION
CONTROLLER SYSTEM

(A MODE)

L L I USSR 20-502
L V10T o o RSO SPTSPTPPR 20-502
2 When carrying out troubleShootiNg ..........oooiiiiiiiii e 20-502
3 Failure Code table ...........e e 20-502
4 Table of troubleshooting MOAES aNd CAUSES ...........oiiiiiiiiiiiiiiie e 20-503

A- 1 Troubleshooting code [10] Modulation valve solenoid system

(disconnection, SOt CIFCUIL) .........oiiiiiiiiei e e 20-504
A- 2 Troubleshooting code [11] Short circuit in power source for

modulation valve solenoid SYSIEM ... ... 20-505
A- 3  Troubleshooting code [12] F solenoid signal SyStem ... 20-506
A- 4 Troubleshooting code [13] R solenoid signal SyStem ...........cccuviiiiiiiiiii e 20-506
A- 5 Troubleshooting code [14] Abnormality in H-L solenoid signal system ..........ccccccccon. 20-507
A- 6  Troubleshooting code [16] Abnormality in speed solenoid signal system..............cccccceeeviinnnen. 20-508
A- 8 Troubleshooting code [20] Abnormality in directional lever signal system ..............ccccoiiiienn. 20-510
A- 9  Troubleshooting code [21] Abnormality in speed lever signal system ..........cccccccocn, 20-511
A-10  Troubleshooting code [22] Abnormality in travel speed signal system ............cccccooiiiiiinnn, 20-512
A-11  Troubleshooting code [23] Abnormality in engine speed signal ...........cccccoiiiie, 20-513
A-12 HOId SWItCh SYSIEM ... 20-514
A-13  Kick-down SWILCh SYSIEM .....ooiiiii e 20-514
A-14  Kick-down output signal SYStemM ... e 20-515
A-15  Transmission cut-off Signal SYSeM ..o 20-516
A-17  BUZZEr SIGNAI SYSTEM et e e e e 20-518
A-18  Network signal SYStem ..o 20-519
A-19  Controller POWET SOUMCE SYSTEIM ......uiiiiiiiieiiieieiie et e e e e e e e e st e e e e e e e ensemees 20-520
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TROUBLESHOOTING A-9
A-9 Troubleshooting code [21] Abnormality in speed lever signal
system
Cause Remedy
YES
| Defective controller Replace
4
YES Is voltage
~ | between CNL30 | | | Wiring harness between
(3)and (9) CNL30 (female) (3) - Repair wiri
3 | | normal? CNLO4 (8) - directional | - epairwiring
Is voltage L speed lever switch short r:;gizs or
YES| between CNL30 1) Speed lever circuiting with chassis
1 (14) and - 4th: 20 - 30 V gr(;untq, or dlstco?nectlon,
5 | | @nomar? Other than 4th: etective contac
ov -
Wiring harness between
Is voltage 1) Speed lever 2) Turn starting s
CNL30 (female) (14) -
YES| between CNL30 | | 3rd: 20-30 V swtich ON. NLog temae) ()~ | Repair wiring
(2) and (9) Other th 3rg: ( ) Irectiona harness or
R ther than 3rd: speed lever switch short | replace
normal? ov NO circuiting with chassis
2) Turn starting ground, or disconnection
1) Speed lever ) ’ ’
) 2r?d: 2030V swtich ON. defective contact
! Other than 2nd:
Is voltage oV »
between CNL30 2) Turn starting Wiring harness between
(13) and (9) ] swtich ON CNL30 (femal_e) (2_) - Repair wiring
normal? : CNLO4 (6) - directional harness or
speed lever switch short | rgpjace
1) Speed lever NO circuiting wit_h chassis_
1st: 20 - 30 V grounq, or disconnection,
Other than 1st: defective contact
ov
2) Turr\ starting Wiring harness between
swtich ON. CNL30 (female) (13) - o
CNLO4 (5) - directional Repair wiring
speed lever switch short | harness or
NO circuiting with chassis replace
Fuse 24 V ground, or disconnection,
T defective contact
CNFS2 1
8 . .
Directional
CNLO4 lever switch
CNL30 1 ]
Directional lever F O @) @)
Speed lever 2 2 6 6 Main monitor
Speed lever 4 3 ® ®
. CNLO8
Signal ground © > Transmission
Directional lever N d 3 ©) signal F input
Transmission
Directional lever R 2 4 @ 8 signal R input
Speed lever 1 3 5 >
Speed lever 3 4 @ @ CNLO5

3 < Neutral
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TROUBLESHOOTING OF HYDRAULIC AND
MECHANICAL SYSTEM (CHASSIS RELATED)
(T MODE)

POWER TRAIN

T- 1 Machine does NOt ST ........cooiiiiii e 20-552
T- 2 Travel speed is slow, thrusting power is weak, lacks power on slopes ...........ccccccevviiiiinieenns 20-554
T- 3 Excessive shock when starting machine or shifting gear .............occooii i 20-556
T- 4  Excessive time lag when starting machine or shifting gear............cccccccccoiiiiii 20-557
T- 5 Torque converter oil temperature is high ... 20-558

STEERING SYSTEM

T- 6  Steering Wheel dOEs NOT tUIMN ......ooiiii e 20-559
T- 7 STEEIMNNG IS NEAVY .ottt e e e e et e e e e s e e e e e s e e s e nnnneeees 20-560
T- 8  Steering wheel shakes or there is excessive ShOCK .............eeiiiiiiiiiiiiiiic e 20-561
T- 9  Machine deviates to one side when traveling ...........ooooiiiii e 20-561
T-10  Turning radius is different between left and right ..., 20661

BRAKE SYSTEM
T-11  Brakes do not work or braking effeCt iS POOT ........c.uuiiiiiiiiii e 20662
T-12  Brakes are not released or brakes drag ...........euuueeueeiiiiiiiiiiieiieieeeeee e 20-563

WORK EQUIPMENT

T-14  BOOM OES NOT IS ....eiiiiiiiieii ittt ettt ettt e e ettt e e e es 20-565
T-15  Boom movement is slow or boom lacks lifting power .............ccccoiiiii e, 20-566
T-16  When boom is raised, it moves slowly at a certain height ... 20-567
T-17  Bucket cannot be pushed with boom cylinder (bucket floats) ..........cccccccviiiiiiii, 20-567
T-18  Excessive hydraulic drift of DOOM ..o 20-567
T-19 Boom shakes during OPeration ...ttt et e e e e e e e e e e e e e e aaaaaaaaaeanes 20-568
T-20 Boom drops momentarily when control lever is operated from HOLD to RAISE ..................... 20-568
T-21  Bucket does NOt tilt DACK .........ooiiiii s 20-569
T-22  Bucket movement is slow or tilt back lacks pOWer ... 20-570
T-23  Bucket movement becomes slow during tilt-back operation ... 20-571
T-24  Bucket cannot be pushed with bucket cylinder.............ccoiiiiiiiiiiii e 20-571
T-25  Excessive hydraulic drift of DUCKET...........c.uuiiiiiiiii e 20-571
T-26  Bucket shakes during loading OpPeration ..................eeeuieiiiiiiiiiiiiiiiieeeee e 20-572
T-27  Bucket dumps momentarily when control lever is operated from HOLD to TILT ...........c.c........ 20-572
T-28 Boom, bucket control levers are heavy or do not move smoothl................................ 20-573

Explanation of symbols in Table
The following symbols are used on the Cause column to show the action to be taken to remove the cause.
X: Replace, A: Correct, A: Adjust, C: Clean
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TROUBLESHOOTING

T-8, T-9, T-10

T-8 Steering wheel shakes or there is excessive shock

Checks before troubleshooting

* |s the hydraulic oil level correct?
Is the type of oil correct?

* |s there any abnormality in the steering gear
box mount, column, or linkage?

* Is there any play in the center hinge pin
bearing or steering cylinder pin or bushing?

* |s there any variation in the tire inflation
pressure?

* |s the steering wheel play correct?

Checking for abnormalities
* Operate at a safe place and check how the
steering wheel shakes and under what con-
ditions.
% In cases where the steering wheel is
heavy but does not shake, go to
“T-7 Steering is heavy.”

Remedy /AAa//\ A
No.| Problems XIX[X] X
Chassis shakes when traveling on rough road surface O O O
Shakes when steering is suddenly turned during operation travel O O
O

O

Alw [N e

Chassis shakes when engine is started

O
O

T-9 Machine deviates to one side when traveling

Cause : Defective steering valve
*  Wrong position of spool
: Leakage of oil inside steering cylinder
: Variation in tire inflation pressure

T-10 Turning radius is different between left and right

Cause : Defective adjustment of steering linkage

Distribution to left and right, stopper lock position

(relief sound can be heard from valve when turning is completed)
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TROUBLESHOOTING T-23, T-24, T-25

T-23 Bucket movement becomes slow during tilt-back operation

Checks before troubleshooting
e Can any deformation be seen in the bucket cylinder?

Cause

» Swelling or internal damage to bucket cylinder tube

*  For other abnormalities when the bucket is operated, go to "T- 22 Bucket movement is slow or tilt back
lacks power."

T-24 Bucket cannot be pushed with bucket cylinder

See "T-22 Bucket movement is slow or tilt back lacks power."

Checks before troubleshooting
* Is the stroke of the bucket spool in the main control valve properly adjusted?

Cause
» Defective seating of safety valve (with suction valve) at bucket cylinder rod end of main control valve
* Oil leakage from bucket cylinder piston seal

T-25 Excessive hydraulic drift of bucket
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
* |s the bucket spool at the neutral position?
Yes = Seized link bushing, defect in spool detent

Checking for abnormalities
* Use the Standard Value Table to check if the hydraulic drift of the bucket is actually excessive.

Cause

* Oil leakage inside bucket cylinder

» Defective seating of safety valve (with suction valve) at bottom end
» Defective oil tightness of bucket spool
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TROUBLESHOOTING

(2) Works when bucket is loaded but not when empty

Cause Remedy
Defective pressure switch
YES or defective chassis Replace
2 hydraulic system
Is there continuity
YES|between CNAF7 Contactofchassisground | Afterinspection,
(male) (1) and 3 YES with wiring harness repair or replace
@7 1)s there continuity ?;)twgﬁgiggl‘)z g?\?;;lg)
1) Turn starting NO zznnqlaelir)] (%;\l:;:az (female) (1)
Does controller | | switchON. chassis ground?
LED display 55? 2) Disconnect - Defective controller Replace
CNAF7. 1) Turn starting NO
3) Empty bucket. switch ON.
1) Turn starting
switch ON. Defective chassis _
2) Empty bucket. NO hydraulic system
(3) Works when bucket is empty but not when loaded
YES Defective chassis -
hydraulic system
3 YES Defective controller Replace
Doescontroller | | Isvoltage )
LED display 55? YES |petween CNAL 2 Defective contact, or
(8) and chassis disconnection inwiring
. o | |ground normal? harness between CNAL2 ) )
1) Turn starting (female) (8) - CNSAS (7) - Afterinspection,
switch ON. Isthere continuity 1)0-3V NO CNAF 7 (female) (1), or repair or replace
2) Load bucket. | |between CNAF7 2) Turnstarting between CNAF7 (female)
NO |(male)(1)and switch ON. (2)-CNSAS (8)-CNAL4
(2)? 3) Load bucket. (4) - chassis ground
1) Turn starting Defective pressure switch
switch ON. or defective chassis Replace
2) Disconnect NO hydraulic system
CNAF7.
3) Load bucket.
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041903

DISASSEMBLY AND ASSEMBLY METHOD OF USING MANUAL

METHOD OF USING MANUAL

1. When removing or installing unit assemblies

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

(2) Any special techniques applying only to the installation procedure are marked , and the same
mark is placed after the relevant step in the removal procedure to indicate which step in the installation
procedure it applies to.

(Example)

REMOVAL OF O O O ASSEMBLY ................ Title of operation

A ................................................................. Precautions related to safety when carrying out the
operation

L. XXXX (L) e Step in operation

L. ST PPPPPPRRN Technique or important point to remember when re-

moving XXXX (1).

20 A AA @ e, Indicates that a technique is listed for use

during installation
3. OOOg assembly (3)

N e See Lubricant and Coolant Table

INSTALLATION OF O O O ASSEMBLY ........ Title of operation
e Carry out installation in the reverse
order to removal.

................................................ Technigue used during installation
K Technique or important point to remember when install-
ing AAA(@2.
o Adding water, Oil.........ccceeeeiviiiiiennnns Step in operation
K Point to remember when adding water or oil
W ................................................ Quantity of filling oil and water

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

3. Listing of special tools

(1) For details of the description, part number, and quantity of any tools (Al, etc.) that appear in the
operation procedure, see the SPECIAL TOOLS LIST given in this manual.
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DISASSEMBLY AND ASSEMBLY

ENGINE OIL COOLER

INSTALLATION OF ENGINE OIL
COOLER ASSEMBLY

e Carry out installation in the reverse order to
removal.

Assemble the oil cooler gasket, element, cooler cover
gasket, oil temperature thermostat and cooler cover to
the cylinder block.

Install the filter head and gasket if removed.

NOTE: Be sure to remove the shipping plugs from the
new cooler element.

Torque Value:
Oil Cooler Cover Capscrew 24 Nm
Oil Filter Head Capscrews 24 Nm

Connect the turbocharger oil supply line.
Torque Value: 17 Nm

Install the lubricating oil temperature thermostat.
Torque Value: 50 Nm

NOTE: Fill the filters with clean lubricating oil before
installation.

Install a new oll filter.

Follow the manufacturer’s instructions for tightening.

NI
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DISASSEMBLY AND ASSEMBLY

TURBOCHARGER

INSTALLATION OF
TURBOCHARGER ASSEMBLY

Install a new gasket and apply a high temperature seize
compound to the mounting studs.

Install the turbocharger.
Torque Value: 45 Nm
Use a new gasket and connect the oil drain tube.

Torque Value:

(Exhaust Clamp) 8 Nm
(Drain Tube) 24 Nm

NOTE: New turbochargers must be pre-lubricated be-
fore start-up.

Pour 50 to 60 cc [2 to 3 ounces] of clean engine oil into
the oil supply fitting. Rotate the turbine wheel to allow
the oil to enter the bearing housing.

Connect the oil supply line.

Torque Value: 15 Nm

Loosen the snap ring and align the compressor housing
with the turbocharger air outlet connection.

TubBIora
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DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD

Removal
Drain the cooling system.

 Remove the turbocharger.

 Remove the aftercooler or intake cover.

* Remove the exhaust manifold.

* Remove the fuel lines and injector nozzles.

 Remove the valve cover, rocker lever assem-
blies and push rods.

* Remove the fuel filters.

* Remove the fan hub.

 Remove the alternator.

 Remove the belt tensioner.

For details refer to CUMMINS Troubleshooting and Re-
pair Manual. P/N. 36 66 003-01

NOTE: Insome applications it may be easier to remove
the thermostat housing to gain access to the exhaust
manifold capscrew for No. 1 cylinder.

Remove the thermostat housing/coolant outlet
assembly.

Disconnect the coolant vent tube.




DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD

NOTE: The top of the cylinder head capscrew is identi-
fied with an angle marking. The cylinder head capscrews
must be tightened by using the three-step "torque plus
angle" method, described as follows:

1. Follow the numbered sequence and tighten all
capscrews:

Torque Value: (Step One) 70 Nm

Follow the numbered sequence and check the torque
on all capscrews again.

2. Follow the numbered sequence and tighten only the
12 long capscrews:

Torque Value: (Step Two) 145 Nm

Follow the numbered sequence and check the torque
on all long capscrews again.

3. Torque Value: (Step Three)
Follow the numbered sequence and turn all the
capscrews 90 degrees as indicated on the capscrew
head.

Mz sga

GG T G) @)
f‘i‘.:'m R O Cr' sl € D bR ]
"]r\.l_l. '—_-..' - —_\-'[-.-'.- -\.I-:.d-- -hr..\'.d— __\-\."_'_'li_ T;;—
I '!.I - {k . F\-n. 'L'| -u.;'. Ty "'-r.:!_ ':._li.'.ll; 1 "-...-u- s'

|.

ﬂ'

— - L

-=g— Fromnt

E'u W _,:' h [_l:l_.l‘i"' \'- i:_:l.f': .,‘!-5_ *_I:I_a;“_?:_: [‘\[I:l‘_"" -@I
1

35
e

"I TH THH

50 Dagraes

LU LY ]

30-25/7



041903

DISASSEMBLY AND ASSEMBLY

RADIATOR

INSTALLATION OF RADIATOR

ASSEMBLY

e Carry out installation in the reverse order to re-
moval.

#*1
* Adjust the alternator V-belt.

For details, see TESTING AND ADJUSTING
FAN BELT.

*
#5
*

Connect the wiring connectors securely.

To prevent the hose from twisting, hold the hose
securely with 2 wrenches when tightening.

Air conditioner hose :

st 6

22 + 2.5 Nm (2.25 + 0.25 kgm)

Dry receiver hose bolt :

;i‘
25N

[e0)
»*

%é
o

*

54 £+ 1.5 Nm (0.55 + 0.15 kgm)
The space inside the hood is confined, so lower
slowly and be careful not to hit any internal
parts.

Install the fan guard so that the clearance from
the fan is uniform.

Install the hoses without twisting or interference.

Joint nut : 196 + 49 Nm (20.0 + 5.0 kgm)

#1

£
* *

(width across flats: 41 mm)

Make sure that the clearance from the fan is
uniform when installing.

Be careful not to damage the radiator core.
Insert the radiator carefully from the counter-
weight end.

Refilling with water Add water through water filler to

the specified level.

*

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

W Coolant : 33 |
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041903

DISASSEMBLY AND ASSEMBLY

TORQUE CONVERTER, TRANSMISSION

8.

10.

3) Disconnect hose (22) from radiator sub-tank
(22).
* Loosen the hose clamp.
4) Remove transmission breather hose assembly
(23).
* Remove clamp (24) from the hood.
* Remove window washer tank (25), then re-
move transmission breather hose assembly
and install the tank temporarily to the hood.

Air conditioner piping

1) Disconnect air conditioner hose (26) from con-
denser.
* Disconnect the band.
* After disconnecting the hose, fit a cover to

the joint.
2) Disconnect air conditioner hose (27) from dry
receiver.
* Remove clamp (28) from the condenser
bracket.
* After disconnecting the hose, fit a cover to
the joint.

Hood

Sling hood assembly (29), then remove mounting

bolts and lift off.

* Install eyebolts to the top of the hood.

* The space inside the hood is confined, so lift off
slowly and be careful not to hit any internal

parts.
— T~
Hood assembly : 165 kg

Covers
Remove covers (30), (31), and (32) at bottom of
cab.

DBWO00105 DBWO00104

— DBW00107

3041



041903

DISASSEMBLY AND ASSEMBLY

TORQUE CONVERTER, TRANSMISSION

INSTALLATION OF TORQUE
CONVERTER, TRANSMISSION
ASSEMBLY

e Carry out installation in the reverse order to re-
moval.

*

*

Install hydraulic tank.

For details, see INSTALLATION OF HYDRAU-

LIC TANK ASSEMBLY.

Refilling with oil

Tighten the drain valve and add transmission oil

through the oil filler to the specified level.

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

W Transmission oil : 35 |

Connect the wiring connectors securely.

Adjust the alternator V-belt.
For details, see TESTING AND ADJUSTING
FAN BELT.

*

*

Connect the wiring connectors securely.

To prevent the hose from twisting, hold the hose
securely with 2 wrenches when tightening.

Air conditioner hose :

22 + 2.5 Nm (2.25 + 0.25 kgm)

Dry receiver hose bolt :

*

5.4 + 1.5 Nm (0.55 + 0.15 kgm)

The space inside the hood is confined, so lower
slowly and be careful not to hit any internal
parts.

Connect the wiring connectors securely.

Do not remove the cover from the hose until
immediately before installation.

To prevent the hose from twisting, hold the hose
securely with 2 wrenches when tightening.

Hose joint:

13.2 + 1.5 Nm (1.35 + 0.15 kgm)

Hose joint:

31.9 + 2.5 Nm (3.25 + 0.25 kgm)

<=1 Thread of hose joint: Compressor oll
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041903

DISASSEMBLY AND ASSEMBLY

TRANSMISSION

4) Remove bearing (23) from shaft (22).
* Carry out the same procedure at the loader
pump end.

10. Seal ring
Remove seal rings (24) from each clutch shatft.

11. 2nd, 4th, and 1st, 3rd clutch
1) Remove 2nd, 4th clutch (25) and 1st, 3rd clutch
(26) together from housing bearing, then move
towards 2nd, 4th clutch output shaft.
* Remove 1st, 3rd clutch from bearing, then
move towards FORWARD, REVERSE side.

2) Using tool A3, lift off 1st, 3rd clutch (26).
* Remove slowly and take care not to hit any
other gear.

T
1st, 3rd clutch : 47 kg

DLW00184

DBWO00187
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041903

DISASSEMBLY AND ASSEMBLY

TRANSMISSION

4. Parking brake assembly
1) Assemble springs (57) and (58) to parking brake
retainer.
* Keep the inner and outer springs in sets.
* Set guide bolts (43-1) in position.
Guide bolt : (12 mm, pitch: 1.75 mm, length:
130 mm)

2) Install seal rings (55) and (56) to piston (53).
* Be sure to assemble the piston seal facing
in the correct direction and without twisting.

3) Assemble snap ring (54) to parking brake hous-

ing (43), and install piston (53).

* Check that the snap ring is fitted securely in
the groove.

* Knock in the piston uniformly a little at a
time with a plastic hammer.

<] = Outside circumference of seal ring,

sliding surface : Transmission oil

4) Assemble O-rings (51) and (52) to parking brake
housing (43).
* Fit the O-rings securely in the grooves.
* Coat the O-rings thinly with grease and stick
them on to prevent them from falling out.
<] = Outside circumference of O-ring :
Grease (G2-LI)

-

JJ/

DLW00201

DLW00199

52 DBW00198
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041903

DISASSEMBLY AND ASSEMBLY

TRANSMISSION

3) Assemble so that rear coupling (2) and front
coupling face in same direction.

20. Adjusting speedometer sensor
1) Screw in sensor (75) until it contacts outermost

surface of gear (76).

* Before installing the sensor, check that the
gear is at the outermost circumference in
relation to the mounting surface.

* When screwing in the sensor with a wrench,
stop before it contacts the gear, and finally
tighten by hand until it is lightly in contact.

2) After sensor (75) contacts gear (76), turn it
back 1/2 — 1 turn, and secure it in position with

locknut (77).

*  When securing with the locknut, hold the
nut with a wrench when tightening.

Sensor thread portion :
Gasket sealant (LG-5)

Sensor locknut :

58.8 + 9.8 Nm (6.0 £ 1.0 kgm)

* Install the transmission bracket.

2
~——
DLW00239
Trangmisson cae
1/2-1tun
77
76 DLWO00240
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041903

DISASSEMBLY AND ASSEMBLY

TRANSMISSION CLUTCH PACK

17. Spacer

Assemble thrust washer (3), then assemble spacer

(2).

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

<] = Thrust washer : Transmission oil

18. Bearing
Press fit bearing (1).
* Press fit completely so that the spacer is in tight

contact with bearing (1) at the stepped portion
of the shaft.

*  After press fitting bearing (1), check that clear-
ance "b" between the thrust washer and the
spacer is within the standard value.

* b =0.106 — 0.991 mm

19. 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.

DBWO00277

DBWO00278

DLW02271

DBWO00279

30-91



041903

DISASSEMBLY AND ASSEMBLY

TRANSMISSION CONTROL VALVE

5. Electric wiring
1) Disconnect clamp of transmission wiring (10)
from transmission valve.
2) Disconnect transmission wiring (11), (12), (13),
(14), and (15) from transmission valve.
% 3
* Fit tags to distinguish the wiring.

6. Disconnect tube (16) between transmission filters

from transmission valve.

* Remove the valve mounting bolts, then remove
clamp (17).

7. Remove modulating valve (18). %#* 5

8. Sling transmission valve assembly (19), then remove
mounting bolts, and lower assembly under chassis.
* Leave upper and lower valve mounting bolts (20)
installed.
* Remove together with the wiring bracket.
The working space is confined, so be extremely
careful when carrying out this operation.
* When fitting the lifting tool, avoid the connec-
tors, fit securely to the valve body, and be
careful to maintain the balance.

T~

Transmission valve : 46 kg

* The valve mounting bolts for the WA350-3S and
WAS350-3H are different, so record the mount-
ing position of the mounting bolts.

DBWO00316
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041903

DISASSEMBLY AND ASSEMBLY TRANSMISSION MODULATING VALVE

DISASSEMBLY OF
TRANSMISSION MODULATING
VALVE ASSEMBLY

DLWO00329

1. Remove mounting bolts from modulating valve as-
sembly (1), remove cover (2) and O-ring (3), then
remove ACC valve (4), outer spring (5), inner spring
(6), stopper (7), and spring (8).

2. Remove mounting bolts, remove cover (9) and O-
ring (10), then remove fill valve assembly (17).

3. Remove plug (12), fill spring (13), O-ring (14), and
sleeve (15) from fill valve (11).

4. Remove plug (16) from modulating valve assembly

D).

30-111



041903

DISASSEMBLY AND ASSEMBLY

REAR AXLE

5. Rear drive shaft
Remove rear drive shaft (4).
* Make match marks to show the mounting posi-

tion.

=
Rear drive shaft : 8 kg

DBWO00345

6. Brake, grease tubes 3% 3]
1) Disconnect brake tubes (5) and (6).
* Remove the differential cover bolts and the
brake tube T-joint mount.

2) Remove grease tubes (7) and (8), then remove
grease tube (9).
* Remove elbow (10) and nipples (11).

7. Axle
1) Secure pivot to axle with wire.
* Fix the pivot securely so that it does not
move.
2) Remove engine drain hose and tube (12) from
engine oil pan.
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041903

DISASSEMBLY AND ASSEMBLY

DIFFERENTIAL

3. Coupling

Install coupling (30), O-ring (31), and holder (29) to

pinion gear (33), and tighten mounting bolts.

* Tighten the mounting bolts temporarily, and
tighten fully after assembling.

* When inserting the coupling, be extremely care-
ful not to damage the seal.

Mounting bolt : Thread tightener (LT-2)

(When tightening fully)
Mounting bolt :

279 + 29 Nm (28.5 + 3.0 kgm)

4. Differential carrier assembly

1) Press fit bearing cups (27) and (26) to plain half
(14) and flange half (25).
*  After press fitting the cups, check that there
is no clearance at portions ¢ and d.
Bearing cup press-fitting portion :

Oil (axle oil)
14 27
M\
=) M
j
Cc C
DLWO00393
26
5[k é
d DLWO0039%4

2) Set bevel gear (40) on block @ with gear side
at bottom, then install guide bolts @ (Thread
dia. = 12mm, Pitch = 1.75mm, Length =
55mm).

* Check that there is no clearance at mating
portion e of flange half (25) and bevel gear
(40).

* Wash and remove all oil and grease from
the threaded hole of the bevel gear.

* Tighten the mounting bolts on diametrically
opposite sides.

Mounting bolt :
Thread tightener (LT-2)

Mounting bolt :

110 + 12.3 Nm (11.25 + 1.25 kgm)

DLW00389

DLW00390

DLW00391




041903

DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

2) Lift off axle housing assembly (4).

— T~

Axle housing assembly :

A 250 kg (front)

Axle housing assembly : 220 kg (rear)

* Change the place for the axle housing lifting
tool, and stand the axle housing assembly
upright.

4. Brake disc, plate
1) Remove lock bolts (7) of plate (6) and brake

disc (5). 7 c 6

2= L\" /Tﬂ

]

2) Remove plate (6) and brake disc (5).
* Be careful not to damage the front face of
the disc.

DLWO01598

3) Remove wave spring (8).

5. Sun gear shaft, outer ring
1) Remove shaft (9).
2) Remove outer ring (10).
* Be careful not to damage face in contact
with the brake disc.

10

=

DBWO01599

DBWO01594

DBWO01597
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DISASSEMBLY AND ASSEMBLY

AXLE HOUSING

2) Make sure that bearing is fully settled, then
check turning force "X" at axle housing assem-
bly (4) and drill hole (h).
* Reference value
e  Starting turning force X:
20.6 — 59.8 N (2.1 — 6.1 kg)
3) Install stand of dial gauge to axle housing (4),
and measure end play of planetary carrier at
end face of planetary carrier.
* Reference value
* End play of planetary carrier :
0—-0.1 mm

8. Brake housing (Front)
1) Assemble O-ring (35) in groove of axle housing
(4.
* Coat the O-ring thinly with grease.
O-ring : Grease (G2-LI)
3b 4

DLWO01645
2) Align axle housing (4) and portion i, and install
brake housing (12).
* Be careful that the O-ring is not twisted or
caught when installing.

Plug for messuring
brake disc wear

DBWO01646

* Assemble the axle housing so that the plug
for measuring the brake disc wear is facing
the rear.

* Axle housing

»  Front (left) o
. Rear (ight }on filter
»  Front (left) o
* Rear (right) } No oil filter

DLWO01642

DBW01600

DLWO01644
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041903

DISASSEMBLY AND ASSEMBLY

CENTER HINGE PIN

Lower hinge pin
1) Insert lower hinge pin (23), and assemble spacer
(24).
<] =1 Outside circumference of hinge pin :
Grease (G2-LI)

2) Install retainer to lower hinge pin, tighten 3 bolts,
select shims to make clearance b between hinge
and retainer 0.1 mm or less, then assemble.
*  When adjusting the shims, tighten the re-

tainer mounting bolts temporarily to prevent
turning.
Pin mounting bolt :
206 + 19.6 Nm (21.0 £ 2.0 kgm)
(When adjusting shim)
<= Pin mounting bolt :
Thread tightener (LT-2)

Pin mounting bolt :

206 + 19.6 Nm (21.0 £ 2.0 kgm)

Retainer mounting bolt :
113 + 10 Nm (11.5 £ 1.0 kgm)
* When tightening the mounting bolts, tighten
the retainer mounting bolts to the specified
torque, then tighten the pin mounting bolts.

Upper hinge pin
Insert upper hinge pin (25) and secure with lock
bolt.

<=1 Outside circumference of hinge pin :
Grease (G2-LI)

Joining frame

Move front frame towards rear frame and align pin
holes.

AWhen aligning the position of the pin hole, use
a bar. Never insert your fingers in the pin hole.

* Align the pin holes exactly.

* Install the safety bar.

DBW01680

DBWO01681

DLWO01682
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DISASSEMBLY AND ASSEMBLY

STEERING VALVE

ASSEMBLY OF STEERING
VALVE

*
*

Check all parts for damage or burrs.

Wash all metal parts in clean solvent and blow dry
with air.

Do not use a file or polish any part with rough
sandpaper.

Coat the O-rings with clean grease. (No need to put
grease on new X-ring seals)

Coat the O-ring for the rotor set with a small amount
of grease.

ASSEMBLY OF CONTROL SIDE

Insert retainer (28) in housing with tweezers.

* Check that the retainer is not inserted at an
angle.

Insert ball (27).

Fit O-rings (26) and (25) in check sheet (24), and

push check sheet (24) into housing.

* Be careful to set the top and bottom of the
check sheet facing in the correct direction.

Install set screw (23).

* Check that the set screw is set in slightly from
the end face of the housing.
Set screw : 11.8 Nm (1.2 kgm)
<] = Set screw : adhesive (LT-2)

Assemble spool (20) and sleeve (19) so that spring
groove is on same side.

* Rotate the spool and slide it in.

*  Grip the splined portion of the spool lightly and
check that the spool rotates smoothly inside the
sleeve.

* If there are match marks, check that the match
marks are aligned.

DLWO1711

Spring slot
T

DLWO01712
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041903

DISASSEMBLY AND ASSEMBLY LEFT BRAKE VALVE

ASSEMBLY OF LEFT BRAKE
VALVE ASSEMBLY (SINGLE)

o
1. Valve e=-—-—=2
Install S flange assembly (8) to jig @ with bolts (5),
and hold jig ® in vice. S~
1) Install springs (14) and (15) to S flange assem- 5\@ : 4
bly (8), then install holder (13) on top of spring. &
2) Install O-ring (16) to S flange assembly (8). :
* Use a new part for the O-ring. e
<] = O-ring: Lithium grease 6 Sb
3) Set S cylinder assembly (7) to S flange assem- DEW01090

bly (8), and tighten with mounting bolts (9).
* When setting the S cylinder assembly in
position, align the match marks.
Mounting bolt:
58.8 — 73.6 Nm (6.0 — 7.5 kgm)
4) Install spring (11) and O-ring (12) to S cylinder
assembly (7), and tighten with plug (10).
* Use a new part for the O-ring.
O-ring: Lithium grease
<] = Thread of plug: Thread tightener

(Thread lock 1303B)
Plug:

152.0 + 24.5 Nm (15.5 + 2.5 kgm)

DEW01106 DDwO01107

2. Bracket assembly

Remove valve from jig @.

1) Set S flange assembly facing up, and install oil
seal (6).
* Use a new part for the oil seal.

<] =1 Lip of oil seal: Lithium grease

2) Install bracket assembly (4), and tighten with
mounting bolts (5).

Mounting bolt:

58.8 — 73.6 Nm (6.0 — 7.5 kgm)

3) Install seat (1), pedal stopper (2), and boot (3)

to valve.

DEW01104 DDWO01105
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041903

DISASSEMBLY AND ASSEMBLY

HYDRAULIC, STEERING PUMP

8. Brake valve piping

1)

2)

3)

4)

5)

Disconnect hoses (31) and (32) between right
brake valve and block at top of left frame from
block end.

Disconnect hose (33) between right brake valve
and block at top of right frame from right brake

valve tube end.

Disconnect hoses (34) and (35) between right
brake valve and accumulator from brake valve.

Disconnect hose (36) between left brake valve
and block at top of right frame from block end.

Disconnect hose (37) between left brake valve
and accumulator from brake valve.
* Remove clamp (38) from the floor frame.

9. Steering valve piping

Disconnect hose (39) between steering valve
and priority valve tube from steering valve end,
then remove nipple (40).

Disconnect hose (41) between steering valve
and hydraulic tank tube from steering valve end,
then remove nipple (42).

Disconnect hose (43) between steering valve
and steering cylinder tube, then remove nipple
(44).

DBWO01756

DBWO1757

DBWO01758
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DISASSEMBLY AND ASSEMBLY MAIN CONTROL VALVE

1. Cut-off valve assembly
1) Fit O-rings to plugs (43), (42), and (41) and
install.
Plug (41) :
275 + 29.4 Nm (28.0 £+ 3.0 kgm)
2) Assemble valve (40), spring (39), and seat (38)
to valve body (2), then install O-ring to bar (37)
and install.
Mounting bolt :
66.7 = 7.8 Nm (6.8 £ 0.8 kgm)
3) Assemble valve (36), spring (35), and piston
(34) to valve body (2), then fit O-ring to flange
(33) and install.
Mounting bolt :
66.7 = 7.8 Nm (6.8 £ 0.8 kgm)
4) Install screen (32) and pilot valve (31).

Screen :

34.3 £ 49 Nm (3.5 £ 0.5 kgm)

Pilot valve :

147 £ 9.8 Nm (15.0 = 1.0 kgm)

2. Check valve assembly, flange, plugs
1) Install plugs (45) and (44) and install to body
(2).
_m Plug (44) :
152 + 24.5 Nm (15.5 + 2.5 kgm)
2) Install flange (30).
Mounting bolt :
66.7 = 7.8 Nm (6.8 £ 0.8 kgm)
3) Assemble valve (29) and spring (28) to body
(1), then fit O-ring to plug (27) and install.

Plug : 466 + 24.5 Nm (47.5 + 2.5

kgm)

3. Suction valve assembly
Install suction valve (26).

Suction valve assembly :

226 + 9.8 Nm (23.0 + 1.0 kgm)

4. Safety valve assembly with suction
Install safety valve assembly (25).

Safety valve assembly :

226 + 9.8 Nm (23.0 + 1.0 kgm)

5. Main relief valve assembly
Install main relief valve assembly (24).

Main relief valve assembly :

152 + 24.5 m (155 + 2.5 kgm)
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CYLINDER

DISASSEMBLY OF HYDRAULIC

CYLINDER ASSEMBLY

(STEERING, BOOM, BUCKET CYLINDER AS-
SEMBLY)

1. Set cylinder assembly (1) to tool F.

2. Cylinder head, piston rod assembly

2)

1)

2)

1)

Steering cylinder assembly
Using tool G, remove cylinder head (2) from
cylinder.

Pull out cylinder head and piston rod assembly

(3) from cylinder (4), and lift off.

*  Oil will flow out when the piston rod assem-
bly is removed from the cylinder, so place a
container under the cylinder to catch the
oil.

e Boom, bucket cylinder assembly
Remove mounting bolts of cylinder head (2).

Cylinder

Width across flats of
bolt (mm)

Boom cylinder 24

Bucket cylinder 22

Pull out cylinder head and piston rod assembly (6)
from cylinder (7), and lift off.

*  Oil will flow out when the piston rod assem-
bly is removed from the cylinder, so place a
container under the cylinder to catch the
oil.

Steering cylinder

G 2

M

11

DBW01794

Steering cylinder4

DEW01246

Boom, Bucket cylinder

DBWO01795

DEW01248
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

e Boom cylinder
Before starting the engine, check that the direc-
tional lever is at neutral and the parking brake is
applied.
When aligning the position of the pin hole, use
a bar. Never insert your fingers in the pin hole.

* Clearance c : Max. 1.5 mm

Check the operation of the boom kick-out.
For details, see TESTING AND ADJUSTING, TEST-
ING AND ADJUSTING BOOM KICK-OUT.

%
70N

AWhen aligning the position of the pin hole, use
a bar. Never insert your fingers in the pin hole.

* Clearance d : Max. 1.5 mm

*  Secure the bucket link to the bellcrank with wire.
* Be careful not to get the cord ring caught.

S
3

e 8

* Dust seal, bushing

Using a press, press fit bushing (15) to bucket link,
bellcrank, and boom, then assemble dust seal.

s< = Bushing : Grease (G2-LI)

* Greasing

* Grease each pin well.

DLW01821

— - - —

Ed

DBW02290

Liftarm 15

Hydraulic cylinder

|

DLW01822
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041903

DISASSEMBLY AND ASSEMBLY

AIR CONDITIONER UNIT

REMOVAL OF AIR
CONDITIONER UNIT
ASSEMBLY

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

ADisconnect the cable from the negative (-) terminal
of the battery.

* Remove the cover under the cab.

e Carry out the oil return operation for the com-
pressor, then use a gauge manifold and release
the refrigerant slowly from the core of the com-
pressor high-pressure and low-pressure valves.

e When carrying out the oil return operation, set
the fan switch to the maximum position, run the
engine at low idling, and operate the air condi-
tioner for 5 minutes.

Alf the refrigerant gets in your eyes, there is danger
of losing your sight, so always wear protective gog-
gles.

1. Remove hood cover (1-1), then disconnect heater
hose (1-2) from intermediate joint.

2. Remove covers (2) and (3) at rear of cab.
* Slide the operator's seat to the front, then tip it
over.
* Remove blind cap (3-1).
* Remove 2 bolts and loosen 6 bolts.

3. Remove 5 mounting bolts of cover (4), remove cover.

4. Remove seat support cover (5).

DBWO01846 DBWO01847
00000008, \2.0000000000000000, 00000600000000

Rt DDDDDDDDDBDQDDDOD )

_—
[

0|0 /@\

DEW01316

DEW01317

DEW01318
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DISASSEMBLY AND ASSEMBLY

AIR CONDITIONER COMPRESSOR

INSTALLATION OF AIR
CONDITIONER COMPRESSOR
ASSEMBLY

e Carry out installation in the reverse order to re-
moval.

Connect the wiring connectors securely.

*

*

Adjust the alternator V-belt. For details, see
TESTING AND ADJUSTING FAN BELT.
To prevent dirt or water from entering, do not
remove the cover from the hose until immedi-
ately before installing.
Hose joint, O-ring portion :
Compressor oil

(~,ksm_JHose mounting bolt :

9.8 + 2.0 Nm (1.0 + 0.2 kgm)

Procedure for adjusting V-belt

13— 17mm
98N (10kg) (deflection)

SBW02294

* Filling with gas

*
*

*

Fill the air conditioner with gas. (R134a)
Before filling with refrigerant, always use the
repeat vacuum method to completely evacuate.
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 charging
with refrigerant.

Check that the refrigerant level is correct.
Check the oil level in the compressor.
(Specified oil level: 150 *17 cc ND-OIL8)

* Checks after assembly

Amount of bubbles in
receiver sight glass

Remedy

Almost completely transpar-|
ent; even if there are
bubbles, becomes transpar-

Correct ; -
ent when engine speed is
raised or lowered
Connect charging
Continuous stream hose to compres-
Low of bubbles passes sor, then add

refrigerant until
condition becomes
normal
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Blank
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MAINTENANCE STANDARD

ACCUMULATOR VALVE

ACCUMULATOR VALVE

1 1 1
O LD O
N
— <
| F—0 } } o—
i SO s P
||
||
£S5 |l ) Fg‘}f“g’ [
37 oh| ||
PR I
SN
5 D
ol ¢
a is
53.9+19.6Nm
A-A (5.5+2.0kgm
?
SAW00760
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
1 | Clearance between piston size Shaft Hole clearance limit
and body
-0.035 +0.025 0.035 -
32 —0.045 0 0070 008
Standard size Repair limit
) Forward clutch accumulator Free length | Installed length | Installed load | Free length | Installed load Replace
Spring 158N
184.8 175 (16.1kg) | 1774 —
1st clutch accumulator sprin 404N
3 Ping | 4577 125 (412kg) | 1514 —
2nd clutch accumulator 155N
4| spring 157.7 145 (15.8kg) 151.4 —

40-19



041903

MAINTENANCE STANDARD CENTER HINGE PIN
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
L Clearance between lower size Shaft Hole clearance limit
hinge pin and rear frame -0.030 -0.046 +0.030 —
75 -0.076 0 0.122 -
Clearance between lower
2 | hinge pin and spacer (small) 75 :88;’2 +8'25 +0'4(-)(:J”0356 _
Clearance between lower —0.030 0 +0.015 —
3 hinge pin and bearing 75 —0.076 —0.015 +0.076 -
Clearance between lower
. : —0.030 +0.026 +0.010 —
4 | hinge pin and spacer (large) 75 —0.076 -0.020 +0.102 _
Clearance between rear -0.010 +0.054 +0.010 —
5 | frame and spacer (large) 90 —0.040 0 +0.094 -
Clearance between front
6 | frame and lower hinge 120 _8 020 28838 +O'Sg %;6 — Replace
bearing : : :
- | Clearance between upper 75 -0.030 +0.046 +0.030 —
hinge pin and rear frame -0.076 0 +0.122 -
g | Clearance between upper 75 -0.030 0 +0.015 —
hinge pin and bearing -0.076 -0.015 +0.076 —
Clearance between front
: 0 -0.041 —0.076 —
9 | frame and upper hinge 115 = _
bearing -0.015 -0.076 0.026
Clearance between upper _
10 | hinge pin oil seal and front 90 :8%38 +8'054 +0f(§0360 —
frame boss ) )
Height of lower hinge pin
1 spacer (small) 24.5 - - - -
Height of lower hinge pin
12 spacer (large) 63.5 - - - -
Tightening torque of lower (When adjusting shim) 20.6+2.0 Nm (2+0.2 kgm)
13 | hinge retainer mounting bolt -
(Final value) 113+10 Nm (11.5+1.0kgm) ]
Tightening torque of lower Tighten
14 | hinge retainer mounting bolt (Final value) 113+10 Nm (11.5+1.0kgm)
Clearance between lower
15 | hinge pin retainer and front Max. 0.1
frame
Clearance between lower
16 | hinge pin bearing retainer Max. 0.1 Adjust
and rear frame
Clearance between upper
17 | hinge pin bearing retainer Max. 0.1

and front frame

40-29



041903

MAINTENANCE STANDARD

HYDRAULIC PUMP

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

(SAL(3)71+32+32+(1)20)

1 3 1 3 1 3 1 3
2
I
4
2 2 2
kgm ,_kam | 6 kgm |
279+29Nm 279+29Nm 279+29Nm 113+£9.8Nm
(28.5+3kgm) (28.5+3kgm) (28.5+3kgm)  (11.5+1kgm) SBWO00sT2
Unit: mm
No. Check item Criteria Remedy
Model Standard clearance Clearance limit
) SAL(3)71
1 | Side clearance
SAL(3)32 0.10-0.15 0.19
SAL(1)20
insi i SAL(3)71
grlﬁgtréarn(c:)? bletwegn inside di ®) 0.060 — 0.149
2 . plain bearing and SAL(3)32 0.20
outside of diameter of gear
shaft SAL(1)20 0.060 - 0.119 Replace
Model Standard size Tolerance
Denth for knocking in o SAL(3)71
3 | Depth for knocking in pin 14 0
SAL(3)32 05
SAL(1)20 10
4 Rotating torque of spline 22.6 — 40.2Nm (2.3 — 4.1kgm)
shaft
Model Rotating Delivery | Standard deli-| Delivery
oce speed pressure | very amount | amount limit
Disiharge amount SAL(3)71 206Mpa | 1581min | 146 /min
— | Oil: EO10-CD y - - —
Oil temperature: 45 — 55°C | SAL(3)32 (210kg/em?) | 73 min | 68 l/min
’ 2,500rpm
2.9Mpa . .
SAL(1)20 (30kg/em?) | 68U/min | 63 min
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