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Electrical method for depressing the transmitting response fluctuation
of the broadband doubly excited transducer

ZHANG GuangBin', DENG YunYun', ZHANG XiaoFeng', LIN ShuYu' & WANG Feng?

1 shaanxi Key Laboratory of Ultrasonics, College of Physics and Information Technology, Shaanxi Normal University, Xi’an 710062, China;
2 College of Computer and Information, Hehai University, Nanjing 211100, China

For the problems of the high transmitting response fluctuation of the broadband transducer, a method is proposed to depress the
fluctuation and expand the work bandwidth of the transducer in this paper. By connecting two resistances in series with the upper
piezoelectric ceramic stack and the lower stack of the doubly excited transducer respectively, the fluctuation of the transmitting
response of the doubly excited transducer can be depressed. The equivalent circuit of the doubly excited transducer is derived and the
relationship between transmitting response and frequency is obtained when different resistances are connected in series with the
upper stack and the lower stack, respectively. The results are validated by finite element numerical simulation. Based on theoretical
calculation, the doubly excited transducer which works at the frequency range from 14 to 34 kHz is produced and measured. The
dependence of transmitting voltage response on the frequency is measured when different resistances are connected in series with the
upper stack and the lower stack. The experimental results show that the proposed method can depress the transmitting response
fluctuation. The transmitting response fluctuation of doubly excited transducer decreased from 12 to 7.3 dB in the bandwidth, which
ranges from 14 to 34 kHz. The method proposed in this paper will have certain significance for the design of doubly excited
broadband transducer.

doubly excited transducer, transmitting response fluctuation, equivalent circuit, finite element method
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