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Position Control of a Hydraulic System Subjected to
Disturbances Using a Variable Structure Controller
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Abstract :

In this paper, a variable structure controller(VSC) is used to control the position of the hydraulic servo system

subjected to unknown disturbances. The system consists of two cylinders, which connected in series. One cylinder executes
position control, the other executes force control to generate disturbances. In order to control each cylinder, interaction must be
considered between two cylinders because two cylinders are connected in series. Therefore, the controller is designed regarding
interaction between two cylinders as disturbances. Performance of the proposed controller was verified through experiments and
compared to PID controller. The experiments showed that the proposed controller had a good performance and robustness.
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Fig. 1. Schematic circuit of the hydraulic system.
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Table 1. System parameters.

Parameter Index Value Dimension
valve gain K, | 3.3867x10 ~° cm|mA
rated flow rate | @, 95 {/ min
piston area A 15.69 cm?
total volume V; 9475 om?
supply pressure P 70 kgl cm®
oll density o 8.75x10~7 | kg, - sec 2fem?
bulk modulus 8 7200 kg om?
total -léakage C, 0.502 cm®/sec - kg ;
coefficient
VISCO.u.S damping B 1856 kg, sec/om
coefficient

u ‘—-_—>)Cl

Y 2. NFE ALEe] LFE
Fig. 2 Block diagram of the open loop system.
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Fig. 3. Separation of the interaction for position control and

disturbance generating system.
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Fig. 6. Pulse response using variable structure controller.
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K
K

c

P

q -

M :

921

spring constant, kg j/ cm
 flow-pressure gain, cm’/ sec / (kg;/cm®)
flow gain, cm?/sec

total mass, kg, sec’/cm

- load pressure, kg,/cm’

Q-

load flow, cm®/sec

s : sliding surface

sgn(s)

: control input,

N

N

FRAT 1EY. FRAEokE

7}

: sign function
mA

: equivalent control input
: reaching control input
: area gradient of the valve, cm?/cm

: desired cylinder position, cm

. desired cylinder velocity, cm/ sec

- desired cylinder acceleration, cm?/sec
: cylinder position, cm

. cylinder velocity, cm/sec

. cylinder acceleration, cmi?/sec

: spool position, cm
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