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SECTION 1
GENERAL
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Filter ....................................................... T1-2-12
Others .................................................... T1-2-13
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Engine ...................................................... T1-3-3
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Front Attachment .................................... T1-3-50
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18PT-2-1

SECTION 2
SYSTEM

CONTENTS
Group 1 Controller

Outline...................................................... T2-1-1
MC: Main Controller.................................. T2-1-2
ELU: Electric Lever Control Unit ............... T2-1-8
IDU: Information Display Unit ............... T2-1-14
ECM: Engine Control Module ................. T2-1-22
DLU: Data Logging Unit.......................... T2-1-24
CSU: Contamination Sensing Unit ........ T2-1-26
HMU: Hydraulic System Monitoring Unit

(Pump/Swing Motor Drain Pressure
Monitoring Unit) .................................... T2-1-28

EHU: Engine Heatbalance
Control Unit .......................................... T2-1-30

Group 2 Control System
Outline...................................................... T2-2-1
Engine Control.......................................... T2-2-2
Pump Control ......................................... T2-2-10
Fast-Filling Panel Lower Control............. T2-2-16
Folding Stairway Control......................... T2-2-18
Auto-Lubrication Control......................... T2-2-22
Radiator Fan Motor Speed Control ......... T2-2-26
Oil Cooler Fan Motor Speed Control....... T2-2-28
Wiper Control ......................................... T2-2-30
Travel Mode Control ............................... T2-2-32

Group 3 ELU System
Outline ...................................................... T2-3-1
Pilot Shut-off Control................................. T2-3-2
Pump Control............................................ T2-3-4
Flow Rate Assistance (Distribution Valve)

Control .................................................. T2-3-10
Flow Rate Regenerative Control ............. T2-3-16
Cylinder Stroke End Shock Prevention

Control .................................................. T2-3-22
Cushion Cylinder End Travel Regulation

Control .................................................. T2-3-24
Swing Stop Control ................................. T2-3-26

Group 4 Hydraulic System
Outline ...................................................... T2-4-1
Hydraulic System Diagram........................ T2-4-2
Pilot Circuit ............................................... T2-4-4
Main Circuit............................................. T2-4-10
Flow Rate Assistance Circuit .................. T2-4-23
Regenerative Control Circuit................... T2-4-23
Oil Cooler Fan Motor Circuit ................... T2-4-24
Radiator Fan Motor Circuit...................... T2-4-24
Air Fan Motor Circuit............................... T2-4-24
Air Conditioner Compressor

Motor Circuit ......................................... T2-4-24
Pump Transmission Oil Cooler Circuit .... T2-4-24
Travel Shock Damper / Travel Stop

Circuit ................................................... T2-4-25
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SECTION 3
COMPONENT OPERATION

CONTENTS
Group 1 Pump Device

Outline...................................................... T3-1-1
Main Pumps, Flow Rate Assistance

Pumps And Fan Motor Drive Pump......... T3-1-3
Regulator.................................................. T3-1-6
Gear Pump (Pilot Pump, Air Conditioner

Compressor Drive Pump, Transmisson
Oil Circulation Pump, and
Air Fan Motor Drive Pump) ................... T3-1-34

Contamination Sensor ............................ T3-1-35

Group 2 Swing Device
Outline...................................................... T3-2-1
Swing Motor ............................................. T3-2-2
Valve Unit ................................................. T3-2-4
Swing Parking Brake ................................ T3-2-6
Swing Reduction Gear.............................. T3-2-7

Group 3 Control Valve
Outline...................................................... T3-3-1
Hydraulic Circuit ....................................... T3-3-6
Main Relief Valve...................................... T3-3-8
Overload Relief Valve ............................... T3-3-8
Make-Up Valve ......................................... T3-3-9

Group 4 Control Equipment
Outline...................................................... T3-4-1
Electric Lever............................................ T3-4-2
EHC Valve ................................................ T3-4-4
Bleed-Off Valve......................................... T3-4-6
Meter-In Valve ........................................ T3-4-8
Make-Up Valve ....................................... T3-4-10

Group 5 DQR Valve
Outline ...................................................... T3-5-1
Port Location ............................................ T3-5-2
Structure ................................................... T3-5-3
Operation.................................................. T3-5-4

Group 6 Travel Device
Outline ...................................................... T3-6-1
Travel Motor.............................................. T3-6-2
Travel Mode Selection .............................. T3-6-4
Brake Valve............................................... T3-6-6
Parking Brake ........................................... T3-6-8
Travel Reduction Gear.............................. T3-6-9

Group 7 Others (Upperstructure)
Fast-Filling System ................................... T3-7-1
Air Conditioning System............................ T3-7-2
Auto-Lubrication System........................... T3-7-6
Radiator Fan Motor, Air Fan Motor............ T3-7-8
Oil Cooler Fan Motor................................. T3-7-9
Accumulator............................................ T3-7-10
Pump Control Solenoid Valve Unit .......... T3-7-11

Group 8 Others (Undercarriage)
Swing Bearing........................................... T3-8-1
Cushion Cylinder ...................................... T3-8-2
Accumulator.............................................. T3-8-3
Center Joint .............................................. T3-8-6
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SYSTEM / Controller

T2-1-18

Fault Code Display
IDU displays the fault codes on the display in re-
sponse to the abnormal signal from the controllers
through Ke-CAN.

Failure Information Display
Failure information is displayed on the display by
entering data of the keypad connected to IDU.

Buzzer Output
IDU sounds the buzzer in response to the specific
alarm signal from the controllers through Ke-CAN.

Status Display
The date on temperature and pressure in response
to the signal from the controllers through Ke-CAN
are displayed on the display.

Automatic Snapshot Display
At the occurrence of warning, the data on tempera-
ture and pressure for five minutes before warning
and one minute after warning are logged automati-
cally.
The log can be later checked by using the keypad.

Manual Snapshot Display
Any data on temperature and pressure can be
checking manually when necessary. The date can
be logged and later checked.

Maintenance History
Maintenance warning output
The warnings on the replacement of air filters, en-
gine oil, and hydraulic oil are output on the display at
every preset interval.

Maintenance History Output/Maintenance Record
The history of replacement, including hour meter
reading, quantity of maintenance times, and re-
maining hours to next maintenance is displayed.
As a list of maintenance items is displayed, select
the concerned item and record the replacement data.

Setting Intervals and Warning ON/OFF
The intervals of replacement items are individually
set.
The warnings ON/OFF of all replacement items are
set at a time.

Life Data Display
IDU receives cumulative information, including cu-
mulative engine running hours and machine oper-
ating hours from DLU through Ke-CAN, and displays
it on the display.

Property (Machine Information) Display
The property of the machine, including controller
configuration, hardware, and software (version) is
displayed.
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SYSTEM / Control System

T2-2-26

RADIATOR FAN MOTOR SPEED
CONTROL

Purpose: The radiator fan motor speed control
controls the radiator fan motor speed at
three stages to maintain the engine
coolant and intake-air temperatures in the
proper temperature range.

Operation:
1. The coolant temperature sensor (for radiator fan

motor speed control) and LTA outlet temperature
sensors electrical signals to MC depending on the
detected temperatures.

2. MC controls the radiator fan motor speed control
solenoid valve according to the delivered signals
in order to deliver pilot pressure oil to the radiator
fan drive pump regulator. (Refer to COMPONENT
OPERATION/Pump Device as for regulator
operation.)

3. Thus, the delivery flow rate from the radiator fan
drive pump is controlled and the radiator fan
motor speed is changed.

4. The detected data from the coolant temperature
sensor and intake air temperature sensor is
transmitted to IDU through Ke-CAN. Then,
detected values are displayed on the monitor.

1st Speed Conditions:
Coolant temperature is 80 °C (176 °F) or lower, and
intake air temperature is 44 °C (111 °F) or lower.

2nd Speed Conditions:
Coolant temperature is 85 °C (185 °F) or higher, or
intake air temperature is 49 °C (120 °F) or lower.

3rd Speed Conditions:
Coolant temperature is 90 °C (194 °F) or higher, or
intake air temperature is 49 °C (120 °F) or higher.

Radiator Fan Motor Speed

Pilot Pressure from
Solenoid Valve

(Current from ECU)

Radiator Fan
Motor Speed

(min-1)
1st Speed 3.51 MPa

(36 kgf/cm2,512 psi)
[400 mA]

400

2nd Speed 1.65 MPa
(17 kgf/cm2,242 psi)

[270 mA]

1150

3rd Speed 0 MPa
(0 kgf/cm2,0 psi)

[50 mA]

1580±80

NOTE: The listed radiator fan motor speeds are
those at the rated engine speed (1800
min-1).

NOTE: In case the coolant temperature sensor or
intake air temperature or radiator front air
temperature sensor becomes abnormal,
fan speed is fixed at 3rd speed.

9

9
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COMPONENT OPERATION / Others (Upperstructure)

T3-7-4

Cooling Operation
The cooling circuit consists of compressor (10),
condenser (1), receiver dryer (9), expansion valve (3),
evaporator (5), thermistor (6), thermo sensor tube (4),
and blower fan (2). The cooling circuit is charged with
refrigerant. Air from the fresh and / or circulation air
inlet is sent to evaporator (5) by blower fan (2). As
evaporator (5) is cool, air is cooled while passing
through evaporator (5). Then, cooled air is sent into
the cab from the vents.
Each component functions as follows:

Compressor
It suctions, compresses refrigerant from the low
pressure circuit (between the evaporator and the
compressor), and sends it to the condenser. (Re-
frigerant generates heat when compressed.)
Condenser
It cools hot refrigerant.
Receiver Dryer
It removes moisture from refrigerant and stores
refrigerant.
Expansion Valve
It atomizes high-pressure liquid refrigerant into
low-pressure gas via an orifice.
Evaporator
It vaporizes refrigerant and absorbs heat from
atmosphere.

Thermo Sensor Tube
It checks air temperature after passing through
the evaporator and adjusts the orifice on the ex-
pansion valve in response to air temperature
change in order to control the refrigerant flow rate.
Thermistor
It stops the compressor if temperature on the fin
surface of the evaporator falls lower than 0 °C.
Blower Fan
It sends air from the fresh and/or circulation air
inlet to the evaporator.

Heating Operation
During heating operation, valve (8) is opened so that
high-temperature engine coolant circulates through
heater (7). Therefore, heater (7) becomes hot. Air
from blower fan (2) is warmed as it passes through
heater (7) and is sent into the cab from the vents.

Dehumidifying and Heating Operation
During dehumidifying and heating operation, the
cooling and heating systems are operated at the
same time. Air from blower fan (2) is cooled and de-
humidified at evaporator (5) and air is warmed at
heater (7) before being sent into the cab.
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