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Properties of a Lens-focused Transducer Based on Piezoelectric Composites
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Abstract: To broaden the bandwidth of focused transducer with suppressing the multimode coupling phenomenon,
and improving the electro-acoustic conversion efficiency, 1-3 piezoelectric composites as the ultrasonic emission
material was used to replace Pb-based lanthanum doped zirconate titanates ceramic. A new type of lens-focused
transducer was designed and produced based on 1-3 piezoelectric composites. Through the comparative study of
frequency characteristic, it is proved that the 1-3 piezoelectric composites lens-focused transducer can not only in-
crease the bandwidth of the transducer which is 3.13 times of the one based on Pb-based lanthanum doped zirconate
titanates, but also suppress the radial vibration obviously to obtain a single pure vibration modes. Besides, the elec-
tro-acoustic conversion efficiency of the former lens-focused transducer is 1.88 times of the latter one. These results
provide a theoretical and experimental foundation for the realization of ultrasonic transducer of high efficiency on
reliability and stability.
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Fig. 5 Frequency-impedance and frequency-phase curves of PZT piezoceramics and 1-3 piezoelectric composites
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