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Table 1 Physical properties of glass/epoxy

Case 20 C 150 T

Young’s modulus Ey 38.6 38.0

/(E/GPa) Eyp = Ez 8.27 8.10

Shear modulus Gp =G 4.14 4.00

/(G /GPa) G 2.95 2.90
Thermal conductivity ky 5 /
coefficient/(k /W » m™'C " Yy = &3 1 /
Thermal expansion aj 8.6 /
coefficient/(a /10 °C 1) a3 = a3 22.1 /
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NONLINEAR THERMAL VIBRATION CHARACTERISTIC ANALYSIS
COMPOSITE LAMINATED PLATES*

Liu Qin Ren Jianting Jiang Jiesheng Guo Yungiang Chen Huanguo
(School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China )

Abstract By using the Finite Element Method (FEM), the nonlinear thermal vibration characteristics of
composite laminated plates under linear temperature field were investigated. Based on the eigenvalue buckling
analysis method, the bifurcation point of an ideal linear elastic structure was estimated. And the critical buck-
ling temperature distribution and the lowest nature frequencies of composite laminated plates with different
layers and orientations were also calculated and analyzed. Moreover, the general regularities of temperature ef-
fect on the thermal vibration characteristic of the composite plate structure were summarized. ‘All these conclu-

sions will give guidance on structure design and heat-resistant design.

Key words composite laminated plate, thermal vibration, thermal buckling, geometric nonlinearities
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