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A Study on Frequency Characteristics of a Bender Type
High-Speed Piezoelectric Pneumatic Valve
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Abstract: Two kinds of piezoelectric actuator are applied to the valve for controlling the direction, the flow and

the pressure of the fluid. One is a stack type piezoelectric actuator which has very fast response characteristics

but very tiny displacement. The other is a bender type piezoelectric actuator which has also fast response

characteristics but lower than the stack type one, and has longer displacement than the stack type one. So, the

bender type piezoelectric actuator has advantage to apply to the valve for controlling a large amount of flow

and fast on-off operating.

In this study, the bender type piezoelectric pneumatic valve for color sorter is designed and fabricated. The
new type high speed piezo valve with the both side supporting mechanism for high operating frequency and
high reliability is discussed for separating the foreign body from the grains. Finally, the performance

characteristics of a fabricated valve are analyzed and the frequency characteristics are also discussed for

substituting the conventional type solenoid actuator.
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Fig. 1 Operating principal of a color sorter
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Fig. 2 Operating characteristics of  solenoid

operated pneumatic valve
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Fig. 3 Structure of solenoid operated pneumatic
valve(from Z. Xiang")
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b) Manufactured air ejector with a piezoelectric actuator
Fig. 4 Piezoelectric actuator and an air ejector
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Fig. 5 Performance of fabricated piezoelectric actuator
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b) Air ejector for measuring the pressure response
characteristics
Fig. 6 Experimental setup for frequency response
measuring of the manufactured PZT valve
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Fig. 7 Rectangle frequency characteristics of

manufactured PZT valve
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