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Design and Optimization of Sandwich Piezoelectric Transducer
Based on Comsol Multiphysics

FU Yong,CHEN Ye,ZHANG Weimin

(School of Mechanical and Power Engineering, Nanjing Tech University,, Nanjin, 211816, China)

Abstract ; Aiming at the shortcomings of traditional analytical methods in designing piezoelectric transducers, such as
narrow application range, complicated calculation and inaccurate results, the optimal design of transducer based on
Comsol is proposed. In order to obtain the preliminary dimensions of the sandwich piezoelectric transducer, the
frequency equation and the velocity ratio formula of the transducer were obtained based on the one-dimensional fine rod
vibration and the Mason equivalent circuit theory. Combined with the actual working conditions, the hidden function of
the front cover plate was solved by 1stOpt and the structural parameters of the transducer were designed. The dynamic
simulation of the designed transducer was studied based on the piezoelectric coupling module of Comsol Multiphysics.
The characteristic frequency and the corresponding vibration mode, the positive and negative resonant frequency, the
fundamental frequency and the highest conductance value were calculated, thereby obtaining the position of the
transducer$ nodal section, quality factor and dynamic resistance. The simulation results show the certain errors between
the corresponding parameters of transducer and the design value. The size of the front and rear cover plate was corrected
based on the Comsol optimization module. The results show that the error of the improved transducer frequency and the
design value is 0.067% , and the nodal plane is located in the middle position of the ceramic crystal pile. The method
can effectively improve the performance and shorten the development cycle of transducers, which is of guiding
significance to the optimal design of piezoelectric transducers.

Keywords: piezoelectric transducer; one-dimension fine rod vibration theory; Mason equivalent circuit; Comsol;
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