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OPERATIONAL PERFORMANCE TEST / Excavator Test

SWING MOTOR LEAKAGE

Summary:
Check for upperstructure drift while suspending a
load on a slope.

Preparation:

1. Check the lubrication of the swing gear and swing
bearing.

2. Load bucket fully. In lieu of loading the bucket,
weight (W) of the follwing specification can be
used.

W = 15900 kg (35060 Ib): BE Backhoe
16500 kg (36380 Ib): Loading Shovel

3. Position the front attachment as described in the
following.

Loading shovel: With the arm cylinder fully
extended and the bucket cylinders fully extended,
position the arm top pin height flush with the boom
foot pin height.

Backhoe: With the arm cylinders fully retracted
and the bucket cylinders fully extended, position
the arm top pin height flush with the boom foot pin
height.

4. Park the machine on a smooth slope with a
gradient of 26.8 % (15°),

5. Swing the upperstructure to position it 90° to the
slope. Make aligning marks on the swing bearing
periphery and track frame using tape, as
illustrated.

6. Maintain the hydraulic oil temperature at 50+5 °C
(12249 °F).

Measurement:

1. Stop the engine. After five minutes, measure the
difference between the marks along the swing
bearing periphery and the track frame.

2. Perform the measurement in both right and left
swing directions.

3. Perform the measurement three times in each
direction and calculate the average values.

Evaluation:
Refer to T4-2 Operational Performance Standard.

Solution:
Refer to T5-4 Troubleshooting B.

T142-05-03-004

==

Measure Difference Between Marks

Marking on the Track Frame

Marking on the Swing Bearing

T105-06-03-010
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OPERATIONAL PERFORMANCE TEST / Excavator Test

BOOM RAISE/SWING COMBINED OP-
ERATION CHECK

Summary:

1. Check the combined operation performance while
operating the boom raise and swing simultane-
ously.

2. Run the engine at full speed and check if the
boom cylinders move without hesitating.

@ NOTE: When the bucket weight is increased by
welding wear-resist plates, boom may be-
come lower.

Preparation:

1. Empty the bucket and position the machine with
front attachment positioned as illustrated.

2. Maintain the hydraulic oil temperature at 50 £ 5 °C
(122 + 9 °F).

A CAUTION: Prevent personal injury. Always
make sure that the area is clear and that co-
workers are out of the swing area before
starting the measurement.

Measurement:

1. Run the engine at the maximum speed with the
auto idle switch OFF.

2. Operate the boom raise and swing levers full
stroke. Measure the time required for the machine
to swing 90 ° and bucket tooth tip height H raised
while swinging.

3. Repeat the measurement in both directions three
times and calculate the average values.

Evaluation:
Refer to T4-2 Operational Performance Standard.

Solution:
Refer to T5-4 Troubleshooting B.

T142-05-03-007

T142-05-03-008

T142-05-03-009

T142-05-03-010
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OPERATIONAL PERFORMANCE TEST / Component Test
MAIN PUMP FLOW RATE MEASUREMENT

Front Side
Delivery Hose =~ —

e P-Q Line (Torque Adjustment)

Summary:

In order to check performance of the main pump,
measure the main pump flow rate by connecting a
hydraulic tester to the delivery hose of the main

pump.

Measurement Preparation:
1. Stop the engine.

A CAUTION: CAUTION:The air breather cap
may fly off if turned quickly. Slowly turn it to
release internal pressure before removing it.

2. Release air from the hydraulic oil tank by
loosening the air breather cap at the oil supply
port on the hydraulic oil tank. =

T18C-04-04-006

. Pi(Main Pump 1(Main Pump
— :4mm 1,3,5) 2,4,6 to be measured)

3. Connect a hydraulic tester to the delivery hose.

Necessary components and parts are as follows: Upper Side

- Hydraulic tester (ST 6299) ‘

- Adapter (ST 6146) - .

+ Test hose (ST6145)) _ 5

- Bolt (M 341650, M341660) 1(Main Pump 1 |

* Pipe (ST 6139) rr;eésured) 2 JA

* Flange (ST 6141) 3 N

. . Split Flange Pi(Main Pump 2,4,6)
Split flange (4075854) (4075854)

Test Hose (ST 6145)
Adapter (ST 6146)
Hydraulic Tester(ST 6299)

4. Remove plug from the pressure check port on the Adapter (ST 6146)
main pump to be measured, then install the Flange (ST 6141)

At . 17 mm, 19 mm, 41 mm)

:14mm Bolt Pipe

(M341650) (ST 6139)

Bolt Test Hose
(M341660) (ST 6145)

adapter and pressure gauge assembly. Split Flange
- Adapter (4075854) Delivery Hose T18C-08-04-007
* Pressure gauge assembly (ST 6934) Pressure Check Port Pressure Gauge
Al . 19 Mmm (Main Pump2,4,6) Assembly (ST 6934)
Psv 2 3
5. Purge air from the main pump.
9 P P View A
- ®
]
© @ ©
- Neeoeo
©
H \h—o_/c )
o0 N
Adapter
Pressure Check (ST 6069)
Port

(Main Pump 1,3,5) Adapter  Pressure Gauge T180-04-04-008

(ST 6069) Assembly (ST 6934)

T4-5-10



OPERATIONAL PERFORMANCE TEST / Component Test

e Pi-Q Control by Pump Control Pilot Pressure Signal
(Pilot Pressure Characteristics)

Summary:

In order to check performance of the oil cooler fan
motor drive pump, measure the main pump flow rate
by connecting a hydraulic tester to the delivery hose
of the oil cooler fan pump.

Preparation:

1.

Refer to steps 1 to 3 on page T4-5-18, connect a
portable tester to the oil cooler fan motor drive
pump to be measured.

. Disconnect hose from regulator port Pi, and at-

tach plug in the disconnected hose.
Connect hose (5) on regulator port Pi.

Connect adapters (6) (2 used) and adapter (10) to
reducing valve (8).

Remove plug (1) located on the manifold (13).
Connect adapter (4) to the removed plug port.
Connect hose (7) between adapter (4) and
adapter (6) to port P1 on reducing valve (8).
At . 19mMm 6 mm

. Connect tee (9) to port P2 on reducing valve (8).

Connect pressure gauge (3) and hose (5) to tee
(9).
Al . 19 Mmm

Connect hose (5) to port T on reducing valve (8).
Remove plug (2) from hydraulic oil tank, and con-
nect adapter (10) and hose (11) to the removed
plug (2) hole.

At . 19 mMm, 22 mm

Purge air from the main pump.

Fully open the loading valve on the portable tester.

. Start the engine. Check the pressure gauge con-

nection for any oil leakage.

Measurement:

1.

Measure the oil cooler fan motor drive pump flow
rate controlled by the pump control pilot pressure
signal.

. Turn the auto-idle switch is OFF position. Operate

the engine control lever to fast idle position.

. Adjust the reducing valve (8) set pressure to the

specified pressure shown on the Pi-Q diagram of
the oil cooler fan motor drive pump (Pilot Pressure
Characteristics).

Measure the flow rate and engine speed at each
specified pressure shown on the Pi-Q diagram.
(Refer to T4-2-5)

Repeat the measurement three times and calcu-
late the average values.

Evaluation:

Convert the measurement results to the flow rate at
the specified pump speed by the following formulas:
QC = (Np x Q)/(i x Ne)

Where:

QC : Converted Flow Rate

Q : Measured Flow Rate

Np : Specified Pump Speed (2178 min™)

[ : Pump Drive Gear Speed Ratio (1.088)
Ne : Measure Engine Speed

T4-5-20



OPERATIONAL PERFORMANCE TEST / Component Test

(Blank)
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TROUBLESHOOTING / Component Layout

ELECTRICAL COMPONENTS (Engine)
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TROUBLESHOOTING / Component Layout

SWING DEVICE
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TROUBLESHOOTING / Component Layout

Bucket Open/Close Pilot Valve
(Loading shovel only)

This valve controls the pilot pressure to the bucket

open/close control valve.

No. Connecting Point

Remarks

1 Shuttle Valve 2 (6)

Pilot pressure for bucket close

2 Travel Pilot Valve (2)
Manifold 9 (3)

Pilot Pressure

3 Travel Pilot Valve (5)

Return oil to hydraulic oil tank

4 Shuttle Valve 2 (7)

Pilot pressure for bucket open

Front Side
1
2
Right Side Left Side
Rear Side
T118-05-02-030
Swing Stop Solenoid Valve
Blocks the swing pilot pressure to deactivate the
swing function when either the ladder or the fast fill-
ing panel (Option) is lowered.
No. Connecting Point Remarks

1 Left Pilot Valve (4)

Pilot pressure for right swing

Left Pilot Valve (1)

Pilot pressure for left swing

Pilot pressure for left swing

2
3 Shuttle Valve 4 (7)
4 Shuttle Valve 4 (6)

Pilot pressure for right swing

©©

Upper Side

Right Side Left Side

Lower Side

T18C-05-02-001

T5-2-24

Pilot pressure for parking brake release



TROUBLESHOOTING / Component Layout

Manifold 11
This manifold is a pilot line connection block from
manifold 7 and shuttle valve 6, 7, 8.

No. Connecting Point Remarks

1 Manifold 7 (3) Flow rate control pressure Pi (Main Pump 5)

2 Manifold 7 (4) Flow rate control pressure Pi (Main Pump 2, 3, 4,
6): Backhoe, (Main Pump 3, 4, 6): Loading shovel

3 Manifold 7 (5) Flow rate control pressure Pi (Main Pump 1)
Backhoe, (Main Pump 1, 2): Loading shovel

4 Shuttle Valve 8 (2) Flow rate control pressure Pi (Main Pump 2, 3, 4,
6): Backhoe, (Main Pump 3, 4, 6): Loading shovel

5 Shuttle Valve 7 (3) Flow rate control pressure Pi (Main Pump 5)

6 Shuttle Valve 7 (2) Flow rate control pressure Pi (Main Pump 5)

7 Shuttle Valve 6 (2) Flow rate control pressure Pi (Main Pump 1)
Backhoe, (Main Pump 1, 2): Loading shovel

8 Shuttle Valve 6 (3) Flow rate control pressure Pi (Main Pump 1):

Backhoe, (Main Pump 1, 2): Loading shovel

Upper Side
Right Side Left Side
Lower Side
1,2,3
4,56
7,8
Cross
Section A

T18C-05-02-033

T5-2-34



TROUBLESHOOTING / Component Layout

Travel Mode Solenoid Valve, Reducing Valve
(Travel Mode Selection)

No. Connecting Point Remarks
1 Manifold 9 (2) Parking brake release pressure
2 Center Joint — Travel Motor Travel parking brake release pressure/Travel

speed change pressure

Return oil to hydraulic oil tank

3 Manifold 8 (2)

Travel Mode
Solenoid Valve

Upper Side
Reducing
Valve

Left Side Right Side

Lower Side

T18C-05-04-005

Boom Priority Switch Valve
(Loading Shovel Only)

No. Connecting Point Remarks
1 Control Valve (22) Pilot pressure for bucket tilt-in
2 Manifold 3 (7) Pilot pressure for bucket tilt-in
3 Manifold 4 (6) Return oil to hydraulic oil tank
4 Manifold 2 (6) Pilot pressure for boom raise

T18C-05-02-026

Upper Side

Right Side

Lower Side




TROUBLESHOOTING / Component Layout

Main Pump 3, 4

No. Connecting Point Remarks
1 Main Pump 5, 6 (1) Horsepower reducing pressure Pf
2 Main Pump 5, 6 (2) Flow rate control pressure Pi (Main Pump 5)
3 Main Pump 5, 6 (3) Pump servo assist pressure Psv
4 Main Pump 5, 6 (4) Flow rate control pressure Pi (Main Pump 6)
5 Main Pump 5, 6 (5) Horsepower increase pressure Pz
6 Main Pump 1, 2 (5) Horsepower increase pressure Pz
7 Main Pump 1, 2 (4) Flow rate control pressure Pi (Main Pump 3, 4, 6)
8 Main Pump 1, 2 (3) Pump servo assist pressure Psv
9 Main Pump 1, 2 (2) Flow rate control pressure Pi (Main Pump 5)
10 Main Pump 1, 2 (1) Horsepower reducing pressure Pf

Main Pump 3

Main Pump 4

0]

B Ol

Front Side

Main Pump 3, 4

4 Lower Side

Upper Side

T18C-05-02-029

T18C-05-02-032
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TROUBLESHOOTING / Troubleshooting B

RELATIONSHIP BETWEEN

FAILED
Engine System

MACHINE
TROUBLE AND POTENTIAL PROBLEM
PARTS WHICH MAY CAUSE TROUBLE IF

Parts

Trouble Symptom

Cont

roller

Engine Control Componen

Main
Control-
ler (MC)
B

ECM

Accel-
eration
Sensor

Pilot
Pres-
sure
Sensor

Auto-
Idle
Switch

Battery
Relay

Starter | Starter
Relay 1 | Relay 2

Engine
Stop
Sole-
noid

Engine | Engine
Stop Stop
Sole- Relay
noid
Relay

E-1 Although key switch is turned to START
position, starter doesn'’t rotate.

E-2 Although starter rotates, engine doesn’t
start.

E-3 Even if fuel lever is operated, engine
speed doesn’t change.

E-4 Even if key switch is turned OFF, engine
doesn’t stop.

E-5 Engine speed doesn’t decrease with con-
trol levers in neutral (with auto-idle sys-
tem ON).

E-6 Even if control levers are operated, en-
gine speed doesn’t increase(with auto-
idle system ON).

E-7 Engine speed doesn’t increase only
when particular function is operated (with
auto-idle system ON).

E-8 Engine stalls during operation
(malfunction of power decrease control).

E-9 Even if pre-heat switch is pressed, air
heater doesn’t operate (difficult to start
engine).

All Actuator System

Parts

Trouble Symptom

Controller

Pump Control

Pump

Main

Controller

(MC) B

Power
Decrease
Solenoid
Valve

Power
Increase
Solenoid
Valve

Power Engine
Decrease Speed
Solenoid Sensor 1

Valve Relay

Main Pump

A-1 All actuators are inoperable or slow.

A-2 Malfunction of power increases control.

A-3 Even after control lever is returned to neutral, ac-

tuator doesn't stop.

T5-4-2
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TROUBLESHOOTING / Troubleshooting B

E-2 Although starter rotates, engine doesn’t start.
YES

* Check for loose harness connec-

tions beforehand.

vES |

Turn key switch
ON. Check if en-
gine stop solenoid
is shifted.

- Visual inspection
- Key switch: ON

Connector

ECM J1 Connector (Black)

Check if governor
moves fuel injec-

tion pump rack to
engine start posi-
tion.

- Visual inspection
- Key switch: ON

Check if voltage
at engine stop so-
lenoid plus-side
terminal (white) is
24 V.

- Key switch: ON

—— |when ECM is diag-

NO

YES

Engine Stop Solenoid Re-
lay Connector 1/ ECM
Relay Connector 1

1

Check if any fault
code in governor
system is displayed

nosed.

- Refer to Trouble-

shooting A.

Check for continuity

[~ |between engine

stop solenoid mi-
nus-side terminal
(black) and vehicle
frame.

Check if voltage at
engine stop sole-
noid relay connec-
tor 1 terminal #5 is
24 V.

- Key switch: ON

- Measure from the
connector reverse
side using a clip
without disconnect-
ing.

!8\7\6\6\4\3\ [ 1]
\5\4\3\2\ ! \9\
2322121020019]18]17]16 > 3

<

T146-05-03-004

T146-05-04-010

YES

Faulty engine unit
(Refer to the en-
gine service man-
ual.).

Disconnect ECM
J1 connector.

NO

Check if voltage at
ECM J1 connec-
tor terminal #23 is
24 V.

Proceed trouble-
shooting further by
following the dis-
played fault code.

YES

Faulty ECM. |

NO

Check if voltage at
ECM relay con-
nector 1 terminal
#5is 24 V.

- Key switch: ON

YES

- Key switch: ON
- Measure from the

connector reverse
side using a clip
without disconnect-
ing.

Faulty engine stop

solenoid.

Faulty ground line

NO

YES

of engine stop so-
lenoid.

Broken harness be-

NO

tween engine stop
solenoid relay and
engine stop sole-
noid.

YES

Check if voltage at
engine stop sole-
noid relay connec-
tor 1 terminal #3 is
24 V.

Blown fusible link
#7 or broken har-

- Key switch: ON
- Measure from the
connector reverse

NO

side using a clip with-

out disconnecting.

Engine Stop Solenoid Re-
lay Connector 2 / ECM Re-
lay Connector 2

AVA

2

1

T146-05-04-009

ness between bat-
tery and engine
stop solenoid relay.

Engine Stop Relay

T146-05-04-003

T5-4-12



TROUBLESHOOTING / Troubleshooting B

E-9 Even if preheat switch is pressed, air heater

doesn’t operate (difficult to start engine).

* This troubleshooting should be applied only when
the air heater in the engine doesn’t operate. In
case the preheat indicator only doesn'’t light, refer
to Troubleshooting C.

When the preheat switch is pressed, the air
heater is heated by electricity for 60 seconds.
When measuring voltages in the circuit, check the
voltage within 60 seconds after pressing the pre-
heat switch, or turn the preheat switch OFF and
wait for more than 60 seconds. Then, press the

preheat switch again.
» Check for loose harness connections beforehand.

YES

Check if voltage at
preheat relay R ] Check if voltage
terminal M is 24 V. YES (at preheat relay
— R terminal #1 is
Kg}é switch: 2%V,
- Preheat switch: - Key switch:
ON ACC
- Preheat switch:
Check if voltage at ON
L_preheat relay R —
NO |terminal B is 24 V.
- Key switch:
ACC
- Preheat switch:
ON

Connector

ECM J2 Connector (White)

L]

Sl7fel5[4]3]2

\151413M2M1M0|$

]
|

23221212011911811 7116

YES

YES

Broken harness
between preheat
relay R terminal M
and air heater.

Faulty preheat re-

Check for conti-
nuity between
preheat relay R
terminal #2 and
vehicle frame.

Check if voltage
at preheat relay

NO

F terminal M is
24 V.

lay R.

NO

YES

Faulty ground line
from preheat relay
R terminal #2.

- Key switch:
ACC

- Preheat switch:
ON

Broken harness
between preheat
relay F terminal M
and preheat relay
R terminal #1.

NO

Check if voltage
at preheat relay
F terminal B is 24
V.

Blown fusible link
#11 or broken har-

NO

T146-05-03-004

ECM Relay

ness between
preheat relay R
and batteries.

T146-05-04-010

T5-4-22




TROUBLESHOOTING / Troubleshooting B

F-2 Front attachment drifts excessively.

YES

Check if front drift
stops when pilot
control shut-off lever
is placed in LOCK
position.

YES|

Switch correspond-
ing overload relief
valve with another
overload relief
valve in same
spool section.
Check if front at-
tachment still drifts.

NO

Faulty pilot valve.

Switch corresponding

makeup valve with
another makeup
valve. Check if front
attachment still drifts.

YES |

Check for oil leakage
in corresponding
cylinder or any ab-
normality of cylinder
slow return valve.

Faulty makeup
valve.

YES

Faulty correspond-
ing cylinder or slow
return valve.

Faulty control valve
spool (broken spool
or loose spool end).

NO

Faulty overload relief
valve.

T5-4-32



TROUBLESHOOTING / Troubleshooting B

T-3 Slow travel mode is not selected.

+ Check for loose harness connections beforehand.

27+015MPa (27.5£1.5 kgf/cmz, 391 * 21 psi) or lower

Faulty travel motor swash

Disconnect hose 1
with adapter from re-
ducing valve (travel
mode selection). In-
stall pressure gauge
to reducing valve
(travel mode selec-
tion) port. Check
pressure.

- Travel speed switch:
OFF

- Reducing valve port
Size: PF 1/4

Check if pressure is 2.7
+0.15MPa (27.5+1.5

2.7+0.15MPa

(27.5 + 1.5 kgflem?,

391 £ 21 psi) or
more

kgficm?, 391 + 21 psi)
or lower when travel
mode solenoid valve is

disconnected.

- Travel speed switch:
OFF

Hose 1

No Continuity

angle control system

Remove pressure gauge
from reducing valve
(travel mode selection).
Disconnect travel mode
solenoid valve. Check for
continuity between har-
ness end connector ter-
minal #2 and vehicle
frame.

YES

- Travel speed switch: OFF
- Key switch: OFF

Reconnect travel mode
solenoid valve. Disconnect
hose 1 from reducing valve
(travel mode selection).
Install pressure gauge to
reducing valve (travel
mode selection) port. Re-
place travel mode relay
with hour meter relay.
Check if pressure is 2.7 =
0.15MPa (27.5t1.5
kgf/cmz, 391 £ 21 psi) or
lower.

- Reducing valve port size: PF
1/4
- Travel mode switch: OFF

&P NOTE: Check that hour
meter operates
normally before
replacing.

Short-circuited harness

Continuity

between travel mode so-
lenoid valve and travel
mode relay.

Bound travel mode sole-

NO

noid valve

Reducing Valve (Travel Mode Selection)

Q \
Travel Mode Solenoid Valve

T18C-05-04-005

T5-4-42



TROUBLESHOOTING / Troubleshooting B

0-4 Auto lubrication mode (Front lubrication cir-

cuit) does not stop.

When grease pressure becomes more than
17.740.5 MPa (18045 kgflcm® 2560+71 psi),
auto-lubrication mode stops. Check for grease
pressure.

If auto-lubrication in center joint and swing bearing
circuits does not stop , MC(A) may be faulty.

If interval of auto-lubrication mode is fast, auto-
lubrication interval switch may be faulty.
Measured port of pressure sensor 1 may be
clogged. Check measured port beforehand.
Check for loose harness connections beforehand.

YES

Exchange MC (A) and
MC (B). Check if grease
pump stops.

YES

{Faulty MC (A).

Faulty grease pressure

Exchange grease pres-
sure switch 1 and grease
pressure switch 2.
Check if grease pump
stops.

NO

switch 1.

CAUTION: Pay attention
to spurting grease.

Exchange auto lubrication
solenoid valve relay 1 and

L__|auto lubrication solenoid

valve relay 2.
Check if grease pump
stops.

YES

Faulty auto lubrication so-

lenoid valve relay 1.

NO

| _JFaulty auto lubrication so-

lenoid valve 1.

T5-4-52



TROUBLESHOOTING / Troubleshooting B

0-10 Air conditioner malfunction.

* When the air conditioner system control panel in-

dicator flashes, see T5-4-74.

* When reporting the malfunction of the air condi-

tioner to HITACHI, use the Air Conditioner Trouble
Report form shown on page T5-4-75.

Cooling Circuit

Insufficient
Cooling
Power

Refrigerant pressure in
both high and low
pressure sides is low.

Bubbles can be seen

in sight glass.

Piping and/or parts are stained

with oil, respond to gas detector. [

No oil stain is found or gas de-
tector doesn’t respond. Refriger-
ant has not been refilled for
longer than one season.

Refrigerant pressure

—{in low pressure side

is high.

ﬂNo bubbles are seen in sight gIass.I

Bubbles can be seen in sight

After cooling at fast speed con-
tinuously, cooling power is re-
duced. Air flow volume remains
unchanged.

—|Air flow volume is reduced.

glass.

Compressor cylinder is not hot.
(Refrigerant returns into com-
pressor in liquid form.)

| _|Refrigerant pressure in high pres-
sure side is low.

Compressor cylinder is ex-
tremely hot, emitting a smell.

_IHeater unit emits hot air.

Refrigerant pressure

Bubbles can be seen in sight

in high pressure side

is high.

glass.

Refrigerant pressure in low
pressure side is low.

_|Condenser is stained and clogged.

temperature is low.

| |Even if condenser is sprayed with water, few bubbles appear. Receiver dryer

After cooling at fast speed continu-
ously, cooling power is reduced. Air
flow volume is reduced.

Frost

forms.

Thermistor doesn’t cool.

-

Thermistor cools.

T5-4-62




TROUBLESHOOTING / Troubleshooting B

Compressor

Abnormal
noise

4|Noise is heard when clutch is OFF. I

4|Noise is heard when clutch is ON. I

T5-4-72



TROUBLESHOOTING / Troubleshooting C

MALFUNCTION OF HYDRAULIC OIL TEM-

PERATURE GAUGE

+ Check under the condition that all other gauges

and meters operate normally.

» Check for loose harness connections beforehand.

Gauge pointer doesn’t move at all.

Disconnect terminal from hyd.
oil temperature sensor 1.
Ground harness end terminal
to vehicle frame. Check if
pointer moves to the right
side.

- Key switch: ON

Gauge pointer swings over scale.

Disconnect hyd. oil tempera-
ture sensor 1. Check if pointer
returns to zero.

- Key switch: ON

Disconnect terminal from

hyd. oil temperature sensor 1.
Ground harness end terminal
to vehicle frame. Check if
pointer moves and is stabi-
lized to the right side.

Gauge pointer keeps moving unstably.

YES

YES
Reconnect hyd. oil tempera-
ture sensor 1. Ground hyd. oil
temperature connector termi-
NO nal #3 to vehicle frame. Check
if pointer moves to the right
side.
- Key switch: ON
- Without disconnecting con-
nector, ground connector to
vehicle frame using jumper
wire such as clip from re-
verse side of connector.
YES
YES
Reconnect hyd. oil
temperature sensor 1.
Disconnect oil tem-
NO perature gauge. Check
if pointer returns to
zero.
NO

- Key switch: ON

NO

T5-5-6



TROUBLESHOOTING / Troubleshooting C

MALFUNCTION OF OVERHEAT INDICA-
TOR

+ Check for loose harness connections beforehand.

@ NOTE: Overheat Switch Operating Temperature:

higher than 101 °C (214 °F)
YES

Indicator doesn’t illuminate even if engine over-

heats. Disconnect terminal

(blue) from engine over-
YES |heat switch. Ground har- | |
ness end terminal to ve-
hicle frame. Check if indi- NO

cator lilluminates. -
- Reconnect engine
- Key switch: ON overheat switch.
Ground MC (B) con-

Check if indicator NO |nector Aterminal #4 to [ |
illuminates whenin- | | vehicle frame. Check if
dicator light check indicator illuminates.
switch is turned ON. - Key switch: ON
- Key switch: ON - Without disconnect- YES

ing connector, ground
connector to vehicle
frame using jumper
wire such as clip from
reverse side of con-
Remove connector B from nector.

MC (B). Check for continuity

between harness end con-
nector terminals #13 and
#22.

NO

Indicator illuminates even if coolant temperature is

low.

YES Faulty overheat switch.
Disconnect overheat
switch. Check if indi- |—
cator goes OFF. YES Short-circuited harness
~ Key switch: ON between overheat
Reconnect overheat switch. switch and MC (B).
Remove connector A from
MC (B). Check for continuity | |

NO |between harness end con-

nector terminal #4 and vehi-

cle frame. Faulty MC (B).

NO

T5-5-16



TROUBLESHOOTING / Troubleshooting C

MALFUNCTION OF SLOW TRAVEL MODE
INDICATOR

+ Check under the condition that all other gauges

and meters operate normally.
» Check for loose harness connections beforehand.

Indicator doesn’t illuminate even though travel
mode switch is turned OFF (slow).

YES

Disconnect travel mode
relay. Check if indicator
illuminates when harness
end connector terminal #4
is grounded to vehicle
frame.

- Key switch: ON

Faulty travel mode relay.

NO

Indicator illuminates even if travel mode switch is
turned OFF (slow).

Burned out indicator light
or broken harness be-
tween travel mode relay
and indicator.

Faulty travel mode relay.

Short-circuited harness
between travel mode relay

YES
Disconnect travel mode
relay. Check if indicator ~ |—
goes OFF.
- Key switch: ON

NO

Connector

Travel Mode Relay

T146-05-04-003

and indicator.
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TROUBLESHOOTING / Troubleshooting C

MALFUNCTION OF AUTO-LUBRICATION
INDICATOR

» Check for loose harness connections beforehand.
Indicator doesn’t illuminate when auto-lubrication

switch is set in the manual mode (although it nor-
mally operates in the automatic mode).

YES Faulty MC (A).

Turn indicator
light check switch
ON. Check ifin- ||
dicator illumi-
nates. YES Faulty MC (A).
- Key switch: ON

Remove connector B

from MC (A). Check for

continuity between har-

NO |ness end connector
terminals #17 and #39.

Burned out indicator light
or broken harness be-
NO tween MC (A) and indi-
cator.

Connector

MC(A)

A

e6[65]64]63[62]61]60]58[58] 570 46]45]44]43]42]21]40]39]38]37 o 26[25[2423]22]21]20]10li8l170 8] 716 05]al3]2] 1]
7el7s]74]7372]7 1]70l60l68le 7N 5655154l 5352  51[50[49]48[47

23

15114113112]11110] 9
22]21]20]19]18]17]|16

0 |

|~

T118-05-04-002
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TROUBLESHOOTING / Troubleshooting C

MALFUNCTION OF STOP VALVE INDICA-
TOR

+ Check for loose harness connections beforehand.

Even if stop valve is closed, indicator doesn’t illu-
minate.

Disconnect valve limit
switch at plug connec- YES

tor. Check if indicator
illuminates when har-
ness end connector

terminal (white) #3 is
YES grounded to vehicle || YES

frame.
. Key switch: ON Reconnect valve limit
switch. Remove con-
NOTE: There are three valve nector A from MC (B).
limit switches. After opening Check for continuity |
all valves, check the valves O |between harness end

Turn indicator ] connector terminal
light check switch one at a time. Close one #16 and vehicle frame.

ON. Check ifin- [ valve and check if indicator

dicator illumi- lights. When the indicator NO
nates.

- lights, check next valve. If in-
- Key switch: ON dicator doesn't light, check
the valve further according to

the above steps.

Remove connector B from MC
(B). Check for continuity be-
NO tween harness end connector
terminals #16 and #21.

Indicator illuminates even though all stop valves (3
used) are open.  ygg

Disconnect valve

limit switch. || YES

Faulty valve limit switch.

Check if indicator
goes OFF.

- Key switch: ON
@ NOTE: Disconnect

all valve limit Reconnect valve limit | |
. . NO |switch. Remove con-

switches. If indicator nector A from MC (B).

goes OFF, any of the Check for continuity

valve limit switches between harness end

is faulty. In case in- connector terminals

Short-circuited harness
between valve limit
switch and MC (B).

Faulty MC (B).

#16 and vehicle frame. NO

dicator goes OFF,
reconnect the

switches one at a
time. If indicator
lights, the corre-
sponding switch
should be faulty.

T5-5-46



TROUBLESHOOTING / Electrical System Inspection Procedure

3. Precautions for Connecting and Disconnecting
Terminal Connectors

1) When disconnecting harnesses, grasp them by
their connectors. Do not pull on the wire itself. Be
sure to release the lock first before attempting to
separate connectors, if a lock is provided.

2) Water-resistant connectors keep water out so that
if water enters the connector, water will not easily
drain. When checking water-resistant connectors,
take extra care not to allow water to enter these
types of connectors. In case water should enter
this connector, reconnect only after thoroughly
drying the connector.

3) Before connecting terminal connectors, check
that no terminals are bent or missing. In addition,
as most connectors are made of brass, check that
no terminals are corroding.

4) When connecting terminal connectors provided
with a lock, be sure to insert them together until
the lock “clicks.”

4. Precaution for Using a Circuit Tester

1) Before using a circuit tester, refer to the instruc-
tions in the circuit tester manual.

Then, set the circuit tester to meet the object to be
measured, voltage range and current polarity .

2) Before starting the connector test, always check
the connector terminal numbers, referring to the
circuit diagram. When the connector size is very
small, and the standard probe size is too large to
be used for testing, wind a fine piece of sharp-
ened wire or a pin around the probe to make the
test easier.

- <

T107-07-06-001

Separa%

T107-07-06-002

Wind wire around the probe. Probe

N

Sharpen the tip of wire.

T107-07-06-003
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TROUBLESHOOTING / Electrical System Inspection Procedure

VOLTAGE CHECK

The voltage check is performed not only for determination
of the voltage values at the measurement point, but also for
the confirmation of the electrical validity between the
measurement point and power supply.

24 Volt Circuit

Before voltage check, turn appropriate switch ON to apply
voltage at the measurement line.

Black Negative (-) Probe: Vehicle Frame
Red Positive (+) Probe: Each Measurement Point

If the rated voltage (battery voltage) is measured, probably
the circuit from the battery (alternator) to the measurement
point is in good condition. However, if the current flowing
through the circuit, the voltage may not be reached the
rated value (this voltage drop is caused by resistance of
electrical components).

If the rated voltage is not measured, faulty power supply,
short-circuited circuit and/or broken line on circuit may be
suspected. In this case, the faulty parts in the circuit can be
found out by checking each parts in order of the circuit from
the upstream (or downstream).

Rated Voltage (with normal power source):
When engine is not running: Battery voltage
approx. 25.5V
When engine is running: Alternator generated voltage
approx. 28 V

Measurement Example 1: When current is not flow-

ing

®

e

24V

+

777

Measured Voltage

Measurement Point 777

T141-05-06-002

24 V: The circuit from power source to the meas-
urement point is normal.
0 V: There is open or short circuit between power
supply and the measurement point.

Measurement Example 2: When power flows

|2

24V

777

Measurement Point

1
2
3

2

B

T141-05-06-003
Measured Value
24V
20V
oV

The measurement voltage does not become same to
the power supply value because of voltage drops by
resistance of the electrical components.

However, if the voltage is measured, it can be de-
cided that there are no open wires in the upstream
circuit from measurement point.

T5-6-12



TROUBLESHOOTING / Electrical System Inspection Procedure

CONTINUITY CHECK
Single-line continuity check
Disconnect both end connectors of the harness and
check continuity between both ends:
If the ohm-meter reading is:
0 Q = Continuity
o Q) = Discontinuity

Harness

/ a

Connect To 2 3
@ NOTE: When the one end connector is far apart Machine
from the other, connect one end of Chassis. A 2
connector (A) to the machine chassis using \ j:o
a clip. Then, check continuity of the =
harness through the vehicle frame as Connect To
illustrated. '(\:Ar?gglsT:

If the ohm-meter reading is:
0 Q = Continuity
o Q = Discontinuity

Single-line short-circuit check
Disconnect both end connectors of the harness and
check continuity between one end connector of the
harness and the vehicle frame:
If the ohm-meter reading is:

0 Q = Short circuit is present. i: Short-Circuit
oo Q = No short circuit is present. N Between
Harness and T107-07-05-003
Multi-line continuity check '\CAESSQ:
Disconnect both end connectors of the harness, and _ . .
. First Terminal Connection
connect two terminals, (A) and (B), at one end
connector, as illustrated. Then, check continuity *
between terminals (a) and (b) at the other connector. A a
If the ohm-meter reading is - Q, either line (A)-(a), (E; 2
or (B)-(b) is in discontinuity. To find out which line is
discontinued, conduct the single line continuity _ _
check on both lines individually, or, after changing Second Terminal Connection
the short-circuit terminals from (A)-(B) to (A)-(C),
check continuity once more between terminals (a)
and(c). ) 7 .
O ol
@ NOTE: By conducting the multi-line continuity e
check twice, it is possible to find out which T107-07-05-004
line is discontinued. With terminals (A) and Short-Circuit Between Harness

(C) connected, check continuity between
terminals (a) and (c).

If the ohm-meter reading is:

0 Q = Line (B)-(b) has discontinuity.

oo Q = Line (A)-(a) has discontinuity.

Ow>

Multi-line short-circuit check
Disconnect both end connectors of the harness, and
check continuity between terminals (A) and (B) or
(C).
If the ohm-meter reading is:
0 Q = Short-circuit exists between the lines.
o Q = No short-circuit exists between the lines.

T107-07-05-005
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