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Quasi-3D Buckling Analysis of FG Sandwich Plates with Piezoelectric Face-Sheets
Based on Refined High-Order Shear Deformation Theory
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Abstract

This research investigates the quasi-3D buckling behavior of the functionally graded plate integrated with
piezoelectric face sheets as a fundamental and sensitive sandwich structure in various industries is
discussed based on the improved high-order shear theory by considering the stretching effects along the
thickness. The mechanical properties of the core are assumed to be non-homogeneous and the face sheets
are modeled based on the theory of piezoelasticity. The equations of motion are extracted using the
principle of virtual work based on axial and biaxial loading conditions. After the adaptation and evaluation
of the present method, the critical buckling loads of the three-layer plate subjected to an external electric
field are calculated in different conditions using Navier's analytical method. Finally, the effects of various
parameters including volume fraction index, geometric dimensionless parameters, and comparison of two-
dimensional and pseudo-three-dimensional models are examined. The results show that the difference
between the 2D and quasi-3D models decreases with the increase of the width-to-length ratio and the
decrease of the thickness. Eventually, the results show that the theory used in modeling is very accurate in
addition to being remarkably simple.

Keywords: Axial and Biaxial Buckling; Quasi-3D ;FG Core; Refined Theory.
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