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ABSTRACT

This paper proposes a new type of high-frequency directional valve controlled by the piezostack
actuator associated with displacement amplifier. As a first step, a dynamic model of directional valve

which can operate at 200 Hz with a flow rate of 12 litter/min is derived by considering pressure

drop and flow force. As a second step, an appropriate piezostack is selected by considering actuation

force as well as field-dependent displacement. Subsequently, in order to control spool displacement

and flow rate a proportional-derivative(PD) controller is designed based on the 3rd-order valve

system. Control performances such as sinusoidal trajectory tracking of the spool displacement in time

domain are evaluated. In addition, the field-dependent flow rate is also presented to verify the re-

quired performance of the valve system.
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Fig. 1 Schematic diagram of directional control valve
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