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Behavior of piezoelectric transducer at frequencies
near parallel resonance

BAO Shan-hui, WANG Yan-dong
(Institute of Applied Acoustics, Shaanxi Normal University, Xi'an 710062, China)

Abstract:  This paper studies characteristics of piezoelectric transducers working at frequencies near
parallel resonance including the automatic power adjustment feature, quality factor, efficiency, driving
voltage required, and maximum sustained voltage. These are all important to appropriate application of
high-power ultrasonic transducers. Experiments were carried out made to verify the results of analyses
and calculation. Comparison is made with some features at frequencies around series resonance.
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Table 1 Relation between transducer's power and its load at different frequencies
/W
/Hz
kg 0 3 6 9 12 15 18 21 24 27 30 33 36
23516 20 17 14 12 10 8.6 8.3 8.0 7.5 7.0 -
23831 4.5 6.5 8.0 10 12 14 15 13 11 8.5 7.0 6.2 5.8
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Table 2 Measured values for an active transducer's quality factor
¥ kHz R kQ X kQ Q ¥ kHz R kQ X kQ Q
f; 23.721 0.529 -0.144 0.27 23.549 0.880 -0.474 0.54
fp 23.807 7.779 -2.052 0.26 23.630 3.786 -2.040 0.54
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Fig4 Equivalent circuit of the transducer involving matching and losses
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