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Abstract

The inhomogeneity of functionally graded materials (FGM) structure comes from the gradient
change of material components along a certain direction, so there will be stretch bending coupling
effect. As long as the in-plane load is applied, deflection will occur, in the case of simply supported
boundary conditions. Based on the classical plate theory, the nonlinear deformation and stability
of FGM simply supported circular plates under mechanical and thermal loads are studied in this
paper. Assuming that the material properties of FGM circular plate only change along the thick-
ness direction, the equilibrium equation of FGM circular plate is derived by using the energy prin-
ciple, and the governing equation including the influence of pre-buckling coupling deformation is
obtained, which is solved by shooting method. The effects of external loads, pre-buckling coupling
deformation and temperature dependence of material properties on the nonlinear deformation
and stability of FGM circular plate are discussed.
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Table 1. Temperature-dependent coefficients for ceramic (Si;N4) and metals (SUS304)
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Material Properties P Py P, P, P;
Si3Ny E 0 348.43E9 —3.070E-4 2.160E—7 —8.946E—-11
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SUS304 E 0 201.04E9 3.079E-4 —6.534E-7 0
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K 0 15.379 —1.264E-3 2.092E-6 —7.223E-10
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Figure 1. Load vs. deflection under mechanical load
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Figure 2. Critical load vs. gradient under mechanical load
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Figure 3. Load deflection curve of FGM simply supported and immovable circular plate under non-uniform thermal loads
for different values of temperature ratio 7,
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Figure 4. Critical load vs. gradient of FGM simply supported and immovable circular plate under non-uniform thermal
load for different values of temperature ratio 7,
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