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Fig.1 The influence curve of n on the critical buckling tem-

perature A, of a clamped circular plate
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Fig. 6 The effect of amplitude parameters on first-order natu-
ral frequency of a simply supported FGM circular plate
(A=0)
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Fig.8 The effect of gradient index on first-order natural fre-

quency of a clamped FGM circular plate (solid lines
A=15; dotted lines A=0)
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Fig. 11 The effect of thermal load parameters on first-order

nonlinear natural frequency of a clamped FGM circu-
lar plate (solid lines pre-buckling; dotted lines post-
buckling; A=1)
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Nonlinear vibration of functionally graded circular plates
subjected to uniform thermal loading

JIAN Yue-ao, MA Lian-sheng

(Department of Engineering Mechanics, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Based on the classical plate theory, the large-scale vibration problem of functionally graded circular plates subjected to
thermal loading is studied. The nonlinear motion equation of the functionally graded circular plate is derived by using the physical
neutral surface concept under the classical plate theory. The Ritz-Kantorovich method is used to eliminate the time variable, and
the nonlinear motion equation is transformed into a set of nonlinear ordinary differential equations with respect to the spatial vari-
able. The available equations are solved on the basis of the shooting method, then the static response of the functionally graded cir-
cular plates under thermal loading and effects of amplitude, material gradient parameters, thermal loads and boundary conditions
on the vibration behavior of the functionally graded circular plates are analyzed. The results show that the vibration response of pe-
ripheral clamping and simply supported FGM circular plates, as well as its linear and nonlinear vibration behaviors, change signifi-
cantly under the influence of the thermal deformation. The heat-buckling deformation plate hardens within a limited range, and the
inflexibility of the FGM circular plates will be reduced by excessive thermal buckling deformation as well. Therefore, the effect of

thermal deformation on the vibration response of the FGM circular plate is complicated.

Key words: nonlinear vibration; functionally graded material circular plate (FGM circular plate) ; thermal loads; Ritz-Kantorovich

method; shooting method; large amplitude vibration
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