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Analysis of the Face-Mounted PZT Piezoelectric Transformer
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Abstract

An ideal and an approximate equivalent circuits of a face-mounted PZT piezoelectric transformer

were introduced from the equivalent circuit taking into account the mechanical loss of a PZT piezoele-

ctric disk vibrator. And several expressions for the resonant frequencies and for the voltage ratios

were derived from the approximate circuit of the transformer.

From the experiments on the voltage ratios regarding the frequency variation without load and on

the load variation at resonant frequency, it was found that the voltage ratio increased with the increase

of load resistance and decreased sharply with the slight deviation from the resonant frequency, and

that no-load voltage ratio at the resonant frequency was proportional to the product of the mechanical

quality factor and the square of the electromechanical coupling factor of the vibrator.
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Fig. 6, Approximate equivalent cirenit of a face-
mounted PZT piezoelectric transformer
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Table 1. Basic properties of PZT piezoelectric
disk vibrators
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A 303.16 | 324.67 | 39.14 | 1863 | 925.0
B 303.48 | 324.83 | 38,99 | 1856 |935.2
C 302.31 (324,75 | 39.92| 1828 |[906.8
D 302.67 | 324,55 | 39.46 | 1807 |941.8
E 302.88 | 324,27 39.06| 1895 |914.3
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Table 2, Physical constants of P Z T piezoelectric disk wibrators
T2 2 3 cf By Zo K, N
A x10®° (F/m) | x10° (Nm?) | X1 (V/m) | x10* Cke/sec) | (kasec) (N/V)
A 4.553 15.48 22.82 9.754 331.3 4.251
B 4,535 15.49 22.79 9.757 3278 4.230
C 4,467 15.46 23.49 9.741 3370 4.29
D 4,416 15,44 23.33 9,735 3247 4.216
E 4.631 15.42 22.54 9.729 3343 4.271
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Table 3, Resonant frequencies of face -mounted PZT

piezoelectric transformers ( without load )
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Fig. 9. Load resistance - voltage ratio characteristics of face - mounted
PZT piezoelectric transformers (at resonance )
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Table 4, No -load voltage ratios of face - mounted PZT
piezoelectric transformers ( at resonance )
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