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Development of Small Proportional Control Valve for Pneumatic Actuator
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Shota UEHARA and Shinichi HIRAI

Department of Robotics, Ritsumeikan University

This report describes a challenge to miniaturize proportional control valves. First, we decide the specification of a
proportional control valve from demanded control time and working pressure range. Second, we calculate the flow rate
to meet the demanded control time. Then we verify them experimentally. The size of the orifice to secure the flow rate is
verified experimentally. Next, we propose a new structure of a proportional valve appropriate for its miniaturization, and
verify the proposed structure using its macromodel. Finally, we propose a new concept of vibration valves to miniaturize

valves.
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Fig.2 Pressure during air aupply

32 0000O0O0OoOoooooooooooo

gooooooooooooooooooooobooooo
goooooO 3gooooooooooDbOOoboOoooo
udoooooo wOOoobOOoOoobOooooooooo
gobobooooooooooboooobooboooooooa
gooooooooooooooooooobooooooboo
0000O0O00oOooooo 20

Fig.3 Orifice
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Fig.4 Flow rate - pressure ratio diagram
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Fig.5 Macromodel of proportional control valve
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Fig.6 Pressure control by macromodel(During supply)
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Fig.7 Pressure control by macromodel(During exhaust)
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Fig.8 Orifice and plug
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Fig.9 Concept of vibration valve
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Fig.10 Drive frequency - flow rate diagram
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