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Abstract. Ferroelectric materials have domain structure and present switching behavior of the
polarization, resulting in nonlinear characteristics of electric field-induced hysteretic polarization
and butterfly-shaped strain. In addition, they also show abnormal performance of asymmetry and
bias due to inevitable sophisticated factors in material processing, electric circuit, etc. In this
sense, this paper presents a comprehensive parameterized model to simulate the electro-
mechanical coupling properties in ferroelectrics. The model was formed from adding a set of extra
parameters on the basis of ferroelectric model theory, and it can be used to describe the behaviors
of all kinds of ferroelectrics. Genetic algorithm (GA) program was designed to optimize the
values of the underdetermined parameters in the model. By this program, the model can be
greatly improved in accuracy and practicality. Finally, the simulation verification was carried out
by using synthetic and actual experimental data, and the simulation errors are below 10%,
improved by about 50% compared with the traditional methods. The proposed approach can be

extensively used to describe the behaviors of various ferroelectric materials, and has very good
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application prospect.

Keywords: ferroelectric material; hysteresis curve; butterfly curve; comprehensive model;

parameter identification
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