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Evaluation method about nonlinear piezoelectric vibration for miniaturized
ultrasonic transducer
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For applying piezoelectric materials to power ultrasonic devices, evaluation
with the linear parameters is insufficient, and nonlinearity is an important index. Based on such
research background, we found that the permittivity and force coefficient can be treated as linear
parameters on the equivalent circuit, and the nonlinearity concerning compliance and loss
coefficients as a function of stress is essential.
In this study, we carried out the following research topics; (1) a proposing the method for
evaluating high-power characteristics of piezoelectric materials, (2) nonlinear vibration analysis
of Langevin transducer, and (3) small ultrasonic motors. These results established the studies on
the nonlinear piezoelectric vibration evaluation method and the application to small high-intensity
ultrasonic devices, which was the goal of this research project.
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