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Three-way Unconstrained Vibrational Pneumatic Poppet Valves
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In this paper, we describe 3-way unconstrained vibrational pneumatic poppet valves. Wearable robots need many
pneumatic valves to drive McKibben actuators. Thus, it is important to miniaturize these valves. We develop
unconstrained vibrational pneumatic poppet valves with PZT drivers. We need supply and exhaust valves to drive one
MakKibben actuators. In this paper, two valves were integrated for one actuator. Experiment showed that our 3-way
valves could supply enough flow rates. We check the flow rate for various cases of the exhaust valve. Additionally,
we check the influence between the supply base and exhaust case by sandwiching the tube between two valves.
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Fig. 2 Structure of miniaturized valve and system

Table 1 Size of components

Piezoelectric actuator 3x3x2mm
Poppet diameter $3.0mm
Orifice diameter $0.5mm
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Fig. 3 Schematic of a LC circuit for PZT driver
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Fig. 4 Miniaturized PZT driver
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Fig. 5 Structure of valve of exhaust

Fig. 6 Valve of exhaust (Valve B)
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Fig. 7 Diagram of the experimental system
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Fig. 8 Frequency — flow rate relationship for Valve A and Valve B
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Fig. 13 Frequency — flow rate relationship for supply valves
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Fig. 14 Frequency — flow rate relationship for exhaust valves
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