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Development of Hydraulic Particle Excitation Control Valve
Driven by Lateral-Deflection Vibration
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Hiroyuki NABAE, Tokyo Institute of Technology

Takefumi KANDA, Okayama University

Conventional small hydraulic servo valves which can apply to hydraulic robots are expensive. Therefore, we study
a compact and simple control valve using particle excitation by a PZT vibrator. The present study reports the
characteristics of a new control valve driven by a lateral-deflection vibration. The particle which seals an orifice is
excited in a direction perpendicular to the flow into the orifice by the vibration. The direction of this vibration aims to
reduce the influence of the pressing force due to pressure on the driving voltage. When silicon oil was used as the
working fluid and the kinematic viscosity value was 1 mm?/s, the minimum voltage to open the orifice was 94.1 Vpp
at 0.8 MPa. This value was lower than the voltage to open the orifice at 0.1 MPa. This result indicates that the new
structure of the valve reduced the influence of the pressing force acting on the particle.
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Fig. 1 Proposed valve using lateral-deflection vibration. The upper
side is a photo of the prototype, and the bottom side shows the
schematic of a cross-sectional view of the prototype.

Fig. 2 Enlarged drawing of the valve seat.
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Fig. 3 Relationship between the impressed pressure and the
minimum voltage to open the orifice.
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Fig. 4 Relationship between the impressed pressure and the
maximum flowrate.

Table 1 Comparison of the minimum voltage to open the orifice

between 0.1 MPa and 0.5 MPa.

Impressed pressure

0.1 MPa 0.5 MPa Ratio
Previous model 24.0 Vyp 32.0 Vyp 133%
New model 98.4V,, 975V, 99.1%
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