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Abstract  The 1-3 piezoelectric composite transducer with 75 volume percents PZT was fabricated by the dicing—filling
method. The resonance modes of the 1-3 transducer have been studied with electric impedance measurement as a
function of frequency. The fundamental frequencies of the planar and thickness mode were observed at 0.95MHz and 1.
63MHz respectively, but the lateral mode was not observed. In the thickness mode, the electromechanical coupling
coefficient of the 1-3 piezoelectric composite transducer, 0.54, was very closed to that of the single phase PZT(0.52).
The pulse-echo response by exciting the 1-3 transducer with an electric pulse was observed from the water/reflector
interface, and analyzed bandwidth by the spectrum of the impulse response. The quality factor Q for the 1-3
transducer was observed as 1.5 smaller than that of the single phase(80) and then the 1-3 transducer may be used to the

broad band type transducer applications.
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Fig. 1 Schmetic representation of the 1-3
piezoelectric composite transducer with
PZT rods in a polymer matrix
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Fig. 2 Measured electrical input impedance of
the 1-3 composite transducer
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Fig. 3 Admittance diagram of the 1-3
composite transducer at the central
frequency of 1.65MHz
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of the impulse response for the 1-3
composite transducer
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Fig. 5 Two-way insertion losses of the 1-3
composite transducer with a central
frequency of 1.65MHz
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