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A Study on the Position Control of Electro-hydraulic
Servosystem using PID Sliding Mode

S.H. Ha* J. K. Lee**

ABSTRACT

Up to now, there has been a lot of researches on the sliding mode control which has
the insensitive characteristics to the variations of plant parameters, nonlinearities and external
disturbances. One difficulty in applying the sliding mode control is the need for the knowledge
of the full-state vector. The use of state observer is a natural step towards the relaxation
of this condition. However, the exact plant-modeling is assumed to be known. Recently,
there has been a remarkable advance in the microprocessor and one can construct the controller
which could not realize due to hardware restriction in the past. Therefore in this paper,
the PID sliding mode controller which has only one output feedback signal is suggested by

means of microprocessor and the performance of electro-hydraulic servosystem compensated

with this controller is proved.
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Table 1. Parameters of the system used in
computer simulation

Parameters Value Dimension
Servo Amp K. 10 mA/V
K. |833X10*| em/mA
Servovalve k, 1.4X10" | o - s'/om
k, 0. 499 cm®/kg, - s
Cylinder A, 8.76 o
e | % | 1o | va
M 0. 054 kg, - s*/cm
Load B, 2 kg, - s/cm
K. 400 kg /cm
Sampling Time T 10 msec
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Table 2. Specification of experimental apparatus

Equipment Instruments Specification
Prime Motor 1350 rpm, 7 HP

Hydraulic Hydraulic Pump 40 cc/rev

System Actuator double rod. ¢ =4.0cm

Servovalve 0=30i/min, 2..= 0. 025¢m
Servo Amp. max. gain  30mA/10mV

Electric

Displacement Transducer 1.6 Viem
A/D,D/A Converter| 14bit, +5V range
Controller | Digital Computer | IBMPC/AT, CPU 80286

Equipment

servo
amp, R
i;n‘t;gll;r servo \,alwe”_ filter
Intel80286 accuaulator

spri valve

Lasannd] load
inert check valve

Ndamp

hydraulic
Lvor cylinder

(linear transducer)

Fig.5 Schmatic diagram of experimental
equipments
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