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Microprocessors Embedded Pneumatic Directional Control Valve
with Unconstrained Poppet — Orifice Structure
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(a) Prototype of 3/3 DCV made of 5 mm piezoactuator
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(b) Cross-sectional view of 3/3 DCV
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(c) Symbolic diagram of 3/3 DCV
Fig. 1. 3/3 unconstrained directional control valve
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Fig. 2. Flow rate of supply and exhaust valve
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Fig. 3. Schematic of 3/3 DCV switching control
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Fig. 4. Switching controller for 3/3 DCV
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Fig. 5. Valve flow rate based on PWM control
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(a) Response of supply valve (250 Hz PWM)
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(b) Response of exhaust valve (200 Hz PWM)
Fig. 6. Response of PWM-controlled 3/3 DCV
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Fig. 7. Responses of supply and exhaust valves
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Fig. 8. Hysteresis pressure control
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Fig. 9. Result of pressure-tracking control
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