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Abstract

Piezoelectric solids such as PZT and PLZT have been widely used as sensors and
actuators for various smart systems. One of the problems arising in actuator
applications is that a larger actuation force needs to be produced from a small
system. This naturally leads to local electric field or stress concentration and thereby
resulting in a nonlinear behavior inside the system. Hence, it becomes more
important to predict the nonlinear behavior of piezoelectric solids. In this paper we
investigate the mechanism of nonlinear behavior in those materials and suggest a
constitutive and finite element model. The calculation results obtained from the model
seem to be gqualitatively consistent with experiments.
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Fig. 1. Schematic diagram for
polarization switching.
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Fig. 2. Schematic electric field-electric
displacement hysteresis curve.
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