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Dynamics Analysis of Disc Type Piezoelectric Vibrator during
Micro Vibration Transportation

JIANG Li, SUN Zhi—hui, YAN Zu—gen
(Harbin University of Commerce, Harbin 150028, China)

ABSTRACT: This experiment aimed to investigate the bimorph piezoelectric vibrator of piezoelectric ceramic vibration
feeder and propose the mechanical expression so as to lay a theoretical foundation for optimization design. Taking disk
piezoelectric oscillator of spiral type piezoelectric vibration feeder as an example, the dynamic analysis was carried out on
the disc—type double piezoelectric wafer, the vibration model and the dynamic equation were established for solving
vibration force. Using Rayleigh Ritz method, the resonant frequency of the bending vibration of bimorph oscillator and the
exciting force expressions were deduced under the simply supported boundary conditions. It was concluded that the
maximum error appeared at 160 V, the error between the theoretical calculation and the experimental verification of data
was about 10%, the error between the finite element analysis and the experiment validation data was about 5%. Through the
experiment, it was concluded that, in practice, the input voltage of the piezoelectric layer and the deformation degree should
be equally considered and the best power input should be selected to achieve maximum displacement of the double
piezoelectric wafer.
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Fig.1 Structure diagram of screw—type piezoelectric vibration

feeder
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Fig.2 Deformation diagram of ceramic electric double chip
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