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Abstract: Based on the von Karman geometric nonlinear plate theory, the displacement-type geometric nonlin-
ear governing equations for FGM sandwich circular plates under transverse nonlinear temperature field actions
were derived. With the immovable clamped boundary condition, the analytical formula for dimensional critical
buckling temperature differences of the system was obtained from the solution of the linear eigenvalue problem.
Moreover, the 2-point boundary value problem of ordinary differential equations was solved with the shooting
method. The effects of geometric parameters, constituent material properties, gradient indexes, temperature
field parameters and layer-thickness ratios on the critical buckling temperature differences, the thermal post-
buckling equilibrium paths, and the buckling equilibrium configurations of FGM sandwich circular plates, were

investigated. The results show that, with the increases of the thickness-radius ratio, the relative thickness of
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the FGM layer and the gradient index, the FGM sandwich circular plate’s critical buckling temperature differ-

ence will increase monotonically. Given a fixed radius and a fixed total thickness, the postbuckling deformation
of the FGM sandwich circular plate will decrease significantly with the relative thickness of the FGM layer.
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Fig. 1 Geometry and the coordinate system of FGM sandwich circular plates
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Table 1  Material properties of metal and ceramic

material property aluminum ( Al) ceramic( Al,05)
elastic modulus E /GPa 70 380
thermal expansion coefficient o /°C ™! 2.3x107° 7.4x107¢
thermal conductivity K /( W/mK) 204 10.4
Poisson’ s ratio u 0.3 0.3
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Table 2 Critical buckling temperature difference AT, of FGM circular plates with different

thickness-radius ratios and gradient indexes for T, = 0 °C

h/a

* 0.05 0.04 0.03 0.02 0.01
solution in ref. [24] 635.828 405.821 228.898 101.590 25.433
0 present solution 636.000 407.040 228.960 101.760 25.440
solution in ref. [24] 475.230 304.146 171.083 76.037 19.009
03 present solution 475.061 304.039 171.021 76.009 19.002
solution in ref. [24] 384.600 246.153 138.456 61.536 15.384
! present solution 384.453 246.050 138.433 61.512 15.378
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FCITEL N KRG FOM e J2 B ([ 7 21 50 ) 1 38t i il P A2 e NV = O Sy 0 107 280850198 i 7 33 11 3 - 245
e BERIE BT W AR B TR 3B AR T R IR B 3. rh TR 2 AT IR, 4 A e J2 M/ e e T R T
B A7 IR 22 A, A0 SRk T TS B T iR A R R IR B 37, BUE AR 2™ R ELY N = 1 IR 2R
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Fig. 2 Thermal buckling equilibrium paths of FGM sandwich circular plates corresponding

to different numbers of temperature series terms
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Fig. 3 Effects of thickness-radius ratios on thermal Fig. 4 Effects of gradient indexes on thermal
postbuckling equilibrium paths of FGM postbuckling equilibrium paths of FGM
sandwich circular plates sandwich circular plates
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Fig. 5 Effects of the layer-thickness ratios on thermal Fig. 6 Thermal postbuckling equilibrium configurations
postbuckling equilibrium paths of FGM sandwich of FGM sandwich circular plates with different
circular plates thicknesses
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Fig. 7 Thermal postbuckling equilibrium configurations Fig. 8 Thermal postbuckling equilibrium configurations
of FGM sandwich circular plates with different of FGM sandwich circular plates with different
layer-thickness ratios gradient indices
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