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Linear Drive of Non-Linear Piezoelectric Actuators

Zhong-Wei JIANG, Seiji CHONAN,
Takashi YAMAMOTO and Yoshiaki FUDA

Piezoelectric ceramics are ferroelectric, and are fundamentally nonlinear in their response to the
applied voltage signal, showing a significant hysteretic loop. This paper deals with the linear drive
of nonlinear piezoelectric ceramic actuators. It is shown that the expansion of a ceramic actuator
can be approximated by a third-order polynomial in the applied voltage. A linear drive method is
proposed for the ceramic actuators that compensates for the hysteretic loop, and then a simple
nonlinear preamplifier is developed based on the drive method proposed. An experiment is conducted
to verify the effectiveness of the amplifier. It is shown that the hysteretic loop disappears when the
nonlinear preamplifier is installed between the d. c. amplifier and the input voltage generator.
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