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JZH -6 -1 6, 2 -1 6 -1 6, - -1
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Thermo-electro-elastic coupled modeling and simulation of
functionally graded piezoelectric structures
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Abstract; Compared with the composite materials, the functionally graded materials can not only provide better
specific stiffness but also reduce the risk of layered damage. Therefore, the graded distribution forms have become
the development trend of advanced structures. An efficient finite element ( FE) modeling method and numerical
simulation of plate and shell with nonlinear temperature gradient coupling are developed based on the FOSD hypoth-
esis for thermo-electro-elastic coupled functionally graded piezoelectric material ( FGPM ) integrated with smart
structures in this paper. The constitutive model for thermo-electro-elastic coupled FGPM is derived. Assuming that
the temperature gradient distribution changes secondarily through the thickness, two nonlinear physical models for
temperature change are constructed. Based on the FOSD hypothesis, the multi-field coupled FE equation of plate
and shell is derived. The accuracy of the present FE model is verified by the commercial calculation structures. The

parametric simulation of FGPM shells is carried out based on the FE model.

Keywords: functionally graded structures; smart structures; multi-field coupling; nonlinear temperature field;

thermo-electro-elastic coupling
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