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The role of the power law index as a design criterion on the statically loaded
multilayered functionally graded piezoelectric plate in thermal environments
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ARTICLE INFORMATION ABSTRACT

This paper investigates the static behavior of multilayered functionally graded piezoelectric plates under
thermal loads. The plate with functionally graded piezoelectric material (FGPM) is assumed to be
graded through the thickness by a simple power law distribution in terms of the volume fractions of the
constituents. Considering the thermal coefficients of the piezoelectric material in the constitutive
Keywords: equations _(the terms that will _couple tr_]e temperature effects to t_he piezoelectric properties, known as
Piezoelectric pyroelectrlc _constants)_ and using the klnema_tlc assumptions of flrst—_ order_sh-ear plate _theory (FSDT),
FGPM the constitutive equation of the FGP plate is written. Then, by using principle of virtual work, the
Finite Element governing equations of the FGP plate are obtained. These equations are solved by finite element method
Thermal loading using eight node shell element. Case studies such asplate under static loading, different layers and
boundary conditions are considered and results in various thermal loadings have been obtained.
Deflection and voltage results for different power law exponents and different boundary conditions are
calculated and presented. The influence of power law index on the static behavior of FGPM plate
(including deflection and voltage) under thermal loading are investigated. These responses can be used
as a criterion for design of FGP sensors and actuators operating at high or low temperatures.
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Fig. 11 Maximum voltage of FGPM plate with PZT layers for

various power index “n’” under different thermal
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