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A Simulation Study of Position Control Performance of

a Shape Memory Alloy-Actuated Flow Control Valve

Su Hyun Choi*, Han Suk Lee**, and Kum Hoan Kuk***

ABSTRACT

In this study, a new type of flow control valve which is SMA actuated flow control valve is presented. The
flow control valve is actuated by a small motion of shape memory alloy. The performance of this valve as a
position control component is analyzed by computer simulation. A variable structure control technique is applied
for the position control by the flow control valve. The position control performance of the valve is evaluated on
the step responses of a PID control by a electrohydraulic servo valve. For the simulation study, first, the
mathematical model of a hydraulic system, which is consisted of the flow control valve and a hydraulic cylinder,
is formulated. This mathematical model and the designed variable structure control algorithm are then combined by
the MATLAB software. The same sequence of work is carried out for the PID position control system with a
electrohydraulic servo valve. The simulation results show the validity of the new type of flow control valve as a
variable position control component.

Key Words : Electrohydraulic System(¥ 7] &t A]2~El), Variable Structure Control(7}b 1% o),
Shape Memory Alloy(SMA, 8-47]121%<H), PID Control(PID #|o})
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Fig. 2 Schematic diagram of a flow control valve
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