The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 8 No. 5, pp.372, 1995.

PZT &8 Me2lslAE AlIRSE 2 & nece = g
E=ga EMATA = 857

Fabrication of Dual Mode Ultrasonic Transducers
with PZT Piezoelectric Ceramics
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Abstract

Most of conventional ultrasonic transducers are constructed 1o generate either longitudingl or shear waves,
but not both of them. We investigate the mechanism ol dual mode transducers that generate both of the
longitudinal and shear waves simultaneously with single PZT element. The studv is aimed to find the
optimally desired cut by examining the anisotropic piezoelectric properties. Theory predicts that a mixed P/S
mode transducer can be constructed using 4 rotated 7 cut of PZT piezoelectric ceramics. We studv  the
performance of a PZT element as a function of its rotation angle so that its efficiency is optimized to excite
the two waves as much as equally strong. The results are verified by the waveform in pulse-echo computer
simulation and experiments. When the transducer is subjected to impedance analvsis, it shows two thickness
mode  resonances, each of which being a mixed P/S thickness mode. By examining wave speeds on a
transmitter-delay  line receiver setup, it is confirmed that the transducer can transmit and detect both
longitudinal and shear wave simultaneously.
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