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18GT-1-1

SECTION 1
GENERAL

CONTENTS
Group 1 Specifications

Specifications............................................ T1-1-1
Working Range (Loading Shovel) ............. T1-1-2

Group 2 Component Specifications
Engine ...................................................... T1-2-1
Engine Accessories .................................. T1-2-3
Hydraulic Devices ..................................... T1-2-4
Electrical Equipment ................................. T1-2-9
Filter ....................................................... T1-2-11
Others..................................................... T1-2-11

Group 3 Component Layout
Main Components..................................... T1-3-1
Left Frame ................................................ T1-3-4
Right Frame............................................ T1-3-24
Intake-Air Temperature Sensor,

Coolant Temperature Sensor .............. T1-3-33
Emergency Switch .................................. T1-3-34
High Pressure Strainer............................ T1-3-35
Center Frame.......................................... T1-3-36
Under Carriage ....................................... T1-3-54
Front ....................................................... T1-3-56
Work Light, Maintenance Light

Entrance Light ..................................... T1-3-59
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18GT-2-1

SECTION 2
SYSTEM

CONTENTS
SECTION 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
ECU: Engine Communication Unit .......... T2-1-20
ECM: Engine Control Module

(Engine Controller) .............................. 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)....................................... T2-1-28

SECTION 2 Control System
Outline ...................................................... T2-2-1
Engine Control.......................................... T2-2-3
Pump Control.......................................... T2-2-20
Fast-Filling Panel Lower Control............. T2-2-26
Auto-Lubrication Control ......................... T2-2-32
Radiator Fan Motor Speed Control ......... T2-2-36
Oil Cooler Fan Motor Speed Control ....... T2-2-38
Wiper Control.......................................... T2-2-40
Travel Mode Control ............................... T2-2-42

SECTION 3 ELU System
Outline ...................................................... T2-3-1
Pilot Control Shutoff Control ..................... T2-3-2
Pump Control............................................ T2-3-4
Flow Assistance (Distribution Valve)

Control .................................................. T2-3-8
Flow Regenerative Control ..................... T2-3-14
Cylinder Stroke End Shock Prevention

Control ................................................ T2-3-20

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

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

SECTION 4 Hydraulic System
Outline ......................................................T2-4-1
Pilot Circuit................................................T2-4-2
Main Circuit ...............................................T2-4-8
Flow Assistance Circuit ...........................T2-4-21
Regenerative Circuit................................T2-4-21
Oil Cooler Fan Motor Circuit....................T2-4-22
Radiator Fan Motor Circuit ......................T2-4-22
Air Conditioner Compressor Motor

Circuit....................................................T2-4-22
Pump Transmission Oil Cooler Circuit.....T2-4-22
Travel-Shock Absorber/Travel Stop

Circuit....................................................T2-4-23

SECTION 5 Electrical System
Outline ......................................................T2-5-1
Power Source Circuit ................................T2-5-2
Accessory Circuit ......................................T2-5-4
Engine Starter Circuit ................................T2-5-6
Charging Circuit ......................................T2-5-14
Engine Stop Circuit..................................T2-5-24
Surge Voltage Protection Circuit .............T2-5-30

MidWestTech  |  Hitachi EX8000 Excavator Operational Principle Technical Service Man... Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-ex8000-excavator-operational-principle-technical-service-manual-to18g-e-00/


18GT-3-1

SECTION 3
COMPONENT OPERATION

CONTENTS
Group 1 Pump Device

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

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

Compressor Drive Pump, And Pump
Transmisson Oil 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
Control Solenoid Valve.............................. T3-4-4
Bleed-Off Valve......................................... T3-4-6
Meter-In Valve ......................................... T3-4-8
Make-Up Valve........................................ T3-4-10

Group 5 D.Q.R Valve
Outline ......................................................T3-5-1
Port Layout................................................T3-5-2
Construction..............................................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
Oil Cooler Fan Motor ,
Radiator Fan Motor ...................................T3-7-8
Accumulator ..............................................T3-7-9
8-Spool Solenoid Valve ...........................T3-7-10

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

T2-2-36

RADIATOR FAN MOTOR SPEED CON-
TROL

Function: Controls the radiator fan motor speed at
two steps to maintain the engine coolant
and intake air temperatures in the proper
temperature range.

Operation:
1. The coolant sensor 2 (for radiator fan motor

speed control) and intake air temperature sensors
1 and 2 send electrical signals to ECU depending
on the detected temperatures.

2. ECU 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 group for regulator
operation.)

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

4. The detected data from the coolant sensor 2 and
intake air temperature sensors 1 and 2 is trans-
mitted to IDU through DLU and CAN.

Slow Speed Conditions:
Coolant temperature is 60°C (140°F) or lower, and
intake air temperature is 35°C (95°F) or lower.

Fast Speed Conditions:
Coolant temperature is 65°C (149°F) or higher, or in-
take air temperature is 45°C (113°F) or higher.

Radiator Fan Motor Speed

Pilot Pressure from
Solenoid Valve

(Current from ECU)

Radiator Fan
Motor Speed

(min-1)
Slow Speed 3.9 MPa (40 kgf/cm2)

[700 mA]
400

Fast Speed 0 1830±70

NOTE: The listed radiator fan motor speeds are
those at the rated engine speed (1600
min-1).
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COMPONENT OPERATION / Pump Device

T3-1-14

Constant Torque Control (Main Pump, Flow As-
sistance Pump and Fan Motor Drive Pump)

Overload Prevention Operation

NOTE: The illustration on the right page shows the
main pump link mechanism. The fan motor
drive pump link mechanism is identical to
the main pump link mechanism.

1. When pump delivery pressure (P) increases from
P1 to P2, compensation piston (16) pushes com-
pensation rod (20) to the right until pushing force
balances with outer spring (21) and inner spring
(22).

2. Compensation rod (20) moves lever 2 (17) via pin
(24). Lever 2 (17) rotates around pin (18) (secured
in the housing) counterclockwise.

3. As pin (5) installed in feedback lever (12) is in-
serted into hole (19) on lever 2 (17), feedback
lever (12) is rotated around pin (13) by lever (2)
(17) clockwise, moving spool (3) to the right.

4. When spool (3) is moved, pump delivery pressure
oil is routed into the large chamber of servo piston
(14) through spool (3). Although the same pres-
sure oil is routed into the small chamber, servo
piston (14) moves to the right due to the difference
in pressure receiving area between the servo
piston ends.

5. As servo piston (14) moves, the pump swash an-
gle is reduced so that the pump flow rate is re-
duced.

6. As servo piston (14) moves, feedback lever (12) is
moved via pin (13). Since compensation rod (20)
and lever 2 (17) do not move, feedback lever (12)
is rotated around pin (5) counterclockwise, moving
spool (3) to the left. Then, when the notches on
spool (3) and sleeve (2) close the pressure oil
passage to the large chamber of servo piston (14),
servo piston (14) stops moving.

7. With the above operation, the pump flow rate de-
creases from Q1 to Q2, reducing the pump loads.

P(Delivery Pressure)

Q

Q1

Q2

P1 P2

Pressure Increase

Flow Rate Decrease

(Flow Rate)

MidWestTech  |  Hitachi EX8000 Excavator Operational Principle Technical Service Man... Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-ex8000-excavator-operational-principle-technical-service-manual-to18g-e-00/


COMPONENT OPERATION / Control Equipment

T3-4-10

MAKE-UP VALVE

The make-up valve is provided in the flow regenerative
circuit between the bottom ends and rod ends of boom
cylinders, arm cylinders and bucket open/close cylin-
ders. The make-up valve actuates during boom lower,
arm roll-in and bucket open/close.

Boom Lower and Arm Retract
1. During boom lower or arm retract, ELU deter-

mines the target opening area by the spool in the
make-up valve from the target control signal
pressure, and sends the corresponding command
current to the make-up solenoid valve.

2. The make-up solenoid valve supplies pilot pres-
sure oil to the make-up valve in response to the
command current to shift the spool in the
make-up valve.

3. Flow rate of pressure oil from the bottom end of
cylinder is adjusted by the poppet of the make-up
valve, and goes to the rod end of cylinder ac-
cording to the opening area by the spool.

Pilot Pressure Characteristic (Boom Lower)

T18G-03-04-013

Pilot Pressure Characteristic (Arm Retract)

T18G-03-04-014

T18G-03-04-015

NOTE: This figure shows the section of the
make-up valve for boom lower.

Spool
Stroke
mm

MPa mm
Pilot Pressure Poppet Stroke

Spool
Stroke
mm

MPa mm
Pilot Pressure Poppet Stroke

Spool
From Make-up
Solenoid Valve

To Hydraulic Oil Tank

From Bottom End
of Cylinder

To Cylinder RodPoppet

Movements of Spool
and Poppet

Pressure Oil Flow
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