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Design of Multi-Phase Shift Controller for Valveless PZT Pump

Jeongdai Jo, Kyung-Min Park, Jong-ho Noh, Young-Bog Ham (KIMM), and Jinsan Yoo(Handok Hydraulic Co.)

ABSTRACT

The high voltage driving systern with multi-phase shifter including piezoelectric actuators comprised a driving power unit for cutputting
the driving power by converting input alternate current into direct current, a frequency shifting unit for supplying the direct current power and
ghifting or generating a frequency, a high-voltage armplification unit for amplifying the input signal outputted from the driving powsr unit and
the frequency shifting unit into a high-voltags signal, and a phazse shifting unit for shifing the phase difference of the amplified signal applied
to the high-voltage amplification unit and driving plural piezoelectric actuators sequentially. The rezults that the operating voltage was stable,
the voltage loss ratio was low and the response velocity was fast could be obtained. An experiment on performance of the high woltage
driving systern with multi-phase shifter designed and manufactured as above described was conducted by using a
piszoelestric pump having 3 sheets of round unimorph piezoelectric actuators laminated respectively in a rectangular case. It
sucks any fluid by causing the first piezoelectric actuator to shift from the inlet porter side, the phase dslay of 607 causss the
second piezoelectric actuator to begin to shift, and the phase delay of 120 causes the third piezoslectric actuator to begin to
ghift. Az a result of measuring each change in the outlet flow rate of the piezoelectric pump, it was shown that the frequency-flow rate

characteristic, the voltage-flow characteristic, and the load pressureflow rate charactenistic were improved.
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Fig. 1 Schematic diagram of high voltage driving unit with
multi-phase shifter
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Fig. 2 Schematic of phase shift circuit

Fig. 3 Photographic of phase shift controller
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Fig. 4 Schematic diagram of high voltage driving unit with
multi-phase shifter
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Fig. 6 Principle of a multi-phase shifting for pumping
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Fig. 7 Result of phase shift simulation
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Fig. 8 Result of phase shift test at 60Hz, and 10Vp-p
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Fig. 9 Result of displacement test for PZT actuator
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