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Flow Control of Unconstrained Pneumatic Poppet Valves

(OKazuhiro KATO (Ritsumeikan Univ.) and Shinichi HIRAI (Ritsumeikan Univ.)

Abstract: In this paper, we describe the flow control of unconstrained pneumatic poppet valves. Robots need many control
valves to drive pneumatic actuators. It is important to miniaturize these valves. We develop unconstrained pneumatic
poppet valves with PZT drivers. We control the flow by changing input voltage. Additionally, we drive pneumatic actuators

by using the flow control
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Fig. 1 Miniaturized unconstrained valve
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Fig. 2 Structure of unconstrained valve

Table 1 Size of components

Piezoelectric actuator 3x3x2mm
Poppet diameter $2.0mm
Orifice diameter $0.5mm
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Fig. 4 Miniaturized PZT driver
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Fig. 5 Flow rate — frequency relationship
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Fig. 6 Flow rate — voltage relationship
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Fig. 8 Movable range of each joint
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Fig. 9 Cylinder with three-way valve
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Fig. 10 Shoulder joint motion
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