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A hydraulic valve using particle excitation
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In general, hydraulic proportional valves have a large body because of their complicated structures using solenoids
or motors. Therefore it is difficult to realize lightweight hydraulic systems. The purpose of this research is to develop
a small hydraulic flow control valve. In this paper, we have applied a small flow control valve using particle excitation
by PZT vibrator to a hydraulic system. This valve has a lightweight and simple structure, and can control the flow rate
of oil by controlling the applied voltage. The vibration of the valve under the oil pressure was simulated using a finite
element method. In addition, the fabricated valve has been evaluated and the flow rate of silicone oil has been controlled

when the impressed pressure was 0.5 MPa.
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Fig. 1 FEM analytic result of the valve
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Fig. 2 Photographs of the fabricated control valve
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Fig. 3 Vibration velocity of the orifice plate when the applied

voltage was 10 Vpp
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Fig. 4 Relationship between the vibration velocity and the

distance from the center of the orifice to the measurement point
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Fig. 5 Relationship between the vibration velocity and the applied

voltage
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Fig. 6 Driving state of the control valve
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