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Preliminary study on antiferroelectric ceramics underwater acoustic
transducer based on transduction mechanism of phase transition
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Abstract  This paper discusses several properties based on the transduction mechanism of
phase transformation of the lead zirconate titanate stannate antiferroelectric ceramic
(Pb(Zr,Sn,Ti)Os, i.e., PZST), for its advantages as an active transducer material. A longitudinal
antiferroelectric ceramics underwater acoustic transducer is then for the first time designed and
developed, which utilizes modified PbLa(Zr,Sn, Ti)O;(i.e., PLZST) antiferroelectric ceramics as
active element. Experimental results indicate that the ceramic is technically feasible for
underwater acoustic transducer applications. Compared with the piezoelectric ceramic transducer,
antiferroelectric ceramic transducer shows better acoustic performance, presently up to 3-5dB
enhancement in the equivalent transmitting voltage response. It can be expected that PLZST
antiferroelectric ceramic may further improve the transducer performance in the transmitting
voltage response and the acoustic source level, when some technical bottlenecks are overcome.
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