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Fig. 1 Variation of buckling critical temperatures of

the circular plates with the thickness
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Fig. 2 Comparison of critical temperatures of plates

with fixed and simple boundaries
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Thermal buckling problem of elastic circular plates in Hamiltonian system

XU Xin-sheng” ., QIU Wen-biao, ZHOU Zhen-huan, CHU Hong-jie

( State Key Lab. of Struct. Anal. for Ind. Equip., Dalian Univ. of Technol. , Dalian 116024, China )

Abstract: The buckling of structures, which is aroused by temperature, is discussed as the primary
problem. The circular plate is as one of basal structures and its thermal buckling is studied with a new
method. For researching, a Hamiltonian system is presented for the thermal buckling of elastic
circular plates. In the symplectic system, critical temperatures and buckling modes are corresponding
to eigenvalues and eigenvectors, namely, every symplectic eigenvalue and eigenvector correspond to a
critical temperature and the respective buckling mode. In the symplectic method, the axisymmetric
and non-axisymmetric buckling modes can be obtained directly. Since the eigen solution space is
complete, all critical temperatures and corresponding buckling modes are able to be obtained.
Numerical results show the characteristics of critical temperatures and buckling modes. The

symplectic method provides a way for solving other problems.

Key words: elastic circular plate; thermal buckling; Hamiltonian system; critical temperature;

buckling mode



