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A Dual Mode Ultrasonic Transducer with a PZT Piezoelectric Seramics
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< ABSTRACT >

The most of conventional ultrasonic transducers are constructed to generate either
longitudinal or shear waves, but not both of them. We investigated the mechanism of dual
mode transducers that generates both of the longitudinal and shear waves simultaneously
with a single PZT element. The study has been aimed to find the desired cut by the
examining the piezoelectric properties. Theory predicts that a mixed P/S mode transducer
can be constructed using a rotated Z-cut of a PZT ceramics. We studied the performance
of a PZT element as a function of its rotation angle so that its efficiency is optimized to
excite the two waves equallv strongly. The results are verified by checking the impedance
variation of the element with Finite Element Methods, and checking the wave form by
pulse~echo test simulation. Based upon the theory, a rotated Z-cut was prepared and a
transducer were fabricated. Validity of the theoretical calculation is verified through the
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Fig. 1. Possible rotated cuts of PZT elements
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Fig. 2. Variation of coupling factor K° with
crystal Z axis rotations.
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Fig. 4. Variation of impedance analyzed from
experiments. (a)30° (b)35.7° (c) 45° rotations,
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Fig. 5. The transmitted and received waves for
each rotated angle. (a) 30° (b} 35.7°
{(c) 45° rotations.
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