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SYSTEM / Controller

T2-1-6

Pump Control
Pump Flow Rate Control
Delivers oil required for the actuator according to
the control lever stroke from the main pump.

Speed Sensing Control
Controls the pump flow rate in response to engine
speed changes due to variations in load so that
the engine output can be utilized more efficiently.
(Engine stall is prevented when the machine op-
erates under adverse conditions such as operat-
ing at high altitude.)

E Mode Control
Decreases the pump suction torque to 85 % in
order to reduce the engine load and improve fuel
consumption rate. Engine stall is prevented when
inferior fuel is used or the machine operates un-
der adverse conditions such as operating at high
altitude.

Horsepower Control
Controls delivery flow rate of each main pump
and uses engine power effectively so that sum of
pump torques divided to two main pumps and fan
pump does not exceed the engine output torque.

Relief Flow Rate Reducing Control
Controls hydraulic energy loss and prevents hy-
draulic oil temperature from rising. (Flow Rate
Reducing Control (Relief Cut Off))

Swing Horsepower Reducing Control
Decreases delivery flow rate of main pump 2 in-
cluding the swing circuit, increases delivery flow
rate of main pump 1 and uses the engine power
effectively when the swing control lever is oper-
ated and the pressure sensor (swing) detects
swing pilot pressure.

Overheat Prevention Control
Reduces maximum flow rate and suction torque
of the main pump, reduces the engine load and
prevents overheating when temperature of cool-
ant or hydraulic oil increases beyond the specified
level.

Attachment Mode Control (Optional)
Limits the upper of maximum flow rate of pump 2
and controls the appropriate flow rate for the at-
tachment when operating the attachment with the
work mode in attachment mode.

Counterweight Removal and Installation Control
(Optional)
Applies back-pressure to the main relief valve,
increases main relief pressure and the hoist /
lower power improves. Or, Controls pump delivery
flow rate and makes fine operation easy.

Fan Pump Flow Rate Control
Controls delivery flow rate of the fan pump ac-
cording to boost temperature (intake air tem-
perature passing by the intercooler), coolant
temperature, hydraulic oil temperature and intake
air temperature), and controls fan rotation speed
in order to make temperature of oil cooler, radiator
and intercooler appropriate.

Pump Learning Control
Detects pressure, which is necessary to pump
control, when the pump control solenoid valve is
activated.
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SYSTEM / Control System

T2-2-32

Overheat Prevention Control

Purpose: Prevents the engine from overheating by
reducing the main pump maximum flow
rate and pump torque, reducing the load
applied to the engine when coolant and
hydraulic oil temperatures increase beyond
the specified level.

Operation:
1. The signal from coolant temperature sensor is

sent to MC via ECM and CAN.
2. When coolant temperature is 99 °C (210 °F) or

higher, MC calculates the target pump displace-
ment angle according to the signal from the pump
delivery pressure sensor. MC compares the ac-
tual pump displacement angle detected by the
pump regulator pressure sensor with the target
pump displacement angle.

3. MC activates the pump control solenoid valve in
order to compensate the difference between the
actual and target displacement angels, and de-
creases 7 % of pump torque.

4. The signal from the hydraulic oil temperature
sensor is sent to MC

5. When coolant temperature is 100 °C (212 °F) or
higher, MC calculates the target pump displace-
ment angle according to the signal from the pump
delivery pressure sensor. MC compares the ac-
tual pump displacement angle detected by the
pump regulator pressure sensor with the target
pump displacement angle.

6. MC activates the pump control solenoid valve in
order to compensate the difference between the
actual and target displacement angels, and de-
creases maximum flow rate and 7 % of pump
torque.

Completion Condition for Overheat Control
Coolant temperature 95 °C (203 °F) or lower
Hydraulic oil temperature: 95 °C (203 °F) or lower
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Q
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Flow Rate
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COMPONENT OPERTATION / Signal Control Valve

T3-6-10

SHOCKLESS VALVE

The shockless valve is provided in the boom raise
circuit and functions when returning the boom raise
control lever suddenly.

During Boom Raising Operation
1. Boom raise pilot pressure is routed into port A

and acts on the spool.
2. Immediately after operation is started, low pilot

pressure flows into the spring B chamber through
clearance C between spool and housing. At the
same time, pilot pressure flows to port 1 through
inner passage 2.

3. When pilot pressure increases, pressure in the
spring B chamber increases, and the spool
pushes spring A and moves to the left.

4. As the spool is moved, port A is connected to port
1 and pressure in port 1 increase, so that the
spool in control valve is moved.

T1V1-03-06-003

T1V1-03-06-002

Port A
SpoolSpring A Spring B

Port 1

Port A
Spool

Clearance C

Port 1
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COMPONENT OPERATION / Pilot Valve

T3-4-5

T1V1-03-04-007

T1V1-03-04-002

T1V1-03-04-008

T1V1-03-04-003

1 - Cam 3 - Spring Guide 5 - Return Spring 7 - Hole
2 - Pusher 4 - Balance Spring 6 - Spool

Front Attachment / Swing Pilot Valve
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SYSTEM / Hydraulic System

T2-4-13

T1J1-02-04-010

Right Pilot ValveLeft Pilot ValveTravel Pilot Valve
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