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Thermoelastic buckling of functionally graded rectangular plate based on
improved third order shear deformation theory
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, an improved third order shear deformation theory is used to analyze the thermoelastic
Received 18 May 2017 buckling of a functionally graded rectangular plate. The plate is assumed to be under two types of
Accepted 05 July 2017 thermal loading, namely, uniform temperature rise across the thickness and linear temperature change

Available Online 01 September 2017 across the thickness of the plate. Moreover, the material properties of the functionally graded plate vary

Ke ; linearly through the thickness and simply supported are considered for all edges of the plate. First, the

ywords: . 7 . . N >

Thermoelastic Buckling nonlinear strain-displacement relations are considered based on improved third order theory and then

Functionally Graded Plate the equilibrium and stability equations are derived. In continue, displacements and the pre-buckling

Improved Third Order Shear Deformation Theory forces are calculated using the equilibrium equations. The temperature difference relation of buckling is
obtained by solving the stability equations. To obtain the critical temperature difference, the recent
relation is minimized with respect to the number of half wave parameters. Resulting equations are
compared with the literature. The results show that, the values of buckling temperature difference
obtained based on improved third order shear deformation theory, are lower compared with the classical
plate theory, first and third order shear deformation theories. Moreover, the value of critical temperature
difference under linear temperature change is bigger compared with the uniform temperature rise across
the thickness, and the difference between the two values will be bigger with increasing the thickness of
the plate.
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Fig. 1 Critical buckling temperature difference of FGM plate under
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a/b 595 b/h=10 b/h=20 b/h=40 b/h=60 b/h=80 b/h=100
CPT [15] 1985.9 496.49 124.12 55.17 31.03 19.85
05 FSDT [15] 1807.2 48451 123.36 55.01 30.98 19.84
: TSDT [19] 1775.6 482.18 123.21 54.98 30.97 19.84
ol img, 1775.2 482.17 123.20 54.98 30.97 19.83
CPT [15] 6752.2 1688.1 422.01 187.56 105.50 67.52
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Fig. 4 Critical buckling temperature difference of FGM plate under
uniform temperature rise and linear temperature change across the
thickness, versus b/h, based on Improved TSDT (a/b=1, k=1)
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