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Study on the Cross Talk Level in a Piezoelectric Ultrasonic
Array Transducer
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In piezoelectric wultrasonic linear array transducers widely used for diagnosis, the cross talk caused by
the structural cross—coupling between adjacent elements inside the transducer affects the probe
performance in a significant manner, In this study, we constructed a finite element model of a piezoelectric
ultrasonic transducer, and analyzed its cross talk level with respect to the shape of and materials inside
the kerf, The results of this work can be utilized in optimal design of the transducers for medical diagonosis
and treatment as well as NDT applications,
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Fig. 1. General structure of an ultrasonic linear array transducer.
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Table 1. Properties of the kerf filler.
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Fig. 3. Results with the basic FE model: (a) displacement vs. time at the first neighbaring element (b) radiation pattern of the

transducer.
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Fig. 4. Crosstalk level with respect to acoustic impedance
of the kerf filier.
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Table 2, Properties of kerf filler with repect to the acoustic impedance.

I Constant sound velocity Il. Constant density
(sound velocity = 2000 m/s) {density = 1500 kg/m®
Acoustic impedance Density Young’ s Modulus Sound velogity Young's Modulus
(Mray)) (ka/m’) (GPa) (mv's} {GPa)
15 750 3.00 1000 1.50
20 1000 4.00 1330 267
25 1250 5.00 1670 417
30 1500 6.00 2000 6.00
35 1750 7.00 2330 8.17
40 2000 8.00 2670 1067
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