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Abstract: An adaptive PID sliding mode controller is proposed for the position control of electro-

hydrostatic actuator(EHA) systems with system uncertainties and saturation in the motor. An EHA

prototype is developed and system modeling and parameter identification are executed. Then, adaptive PID

sliding mode controller and optimal anti-windup PID controller are designed and the performance and

robustness of the two control systems are compared by experiment. It was found that the adaptive PID

sliding mode control system has better performance and is more robust to system uncertainties than the

optimal anti-windup PID control system.
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Table 1 Specification for the EHA prototype

specification value
stall force 1,541 N
stroke +33.7 mm
velocity 123.0~142.5 mm/s
power 9.0kW

Table 2 Specification for the EHA prototype

specification value
fixed displacement
type axial piston pump
(bidirectional)
pump | number of piston 7
displacement 5x10-6 m’
maximum pressure 20.6 MPa
type Brushless PM motor
DC link voltage 270 V
rated current 52.4 Arms
motor
rated torque 13.4 N'm
max speed 10,000 rpm
power 9 kW
tvpe double rod
yp double acting
. piston diameter 0.0108 m
cylin-
der diameter of rod 0.0044 m
length of stroke 0.0650 m
maximum pressure 20.6 MPa
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Fig. 1 Hydraulic circuit of the EHA system
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gains value
proportional 4.2 107

PID integrated 500
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