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Fig.1 Semicircular circular arch subjected to dynamic loads
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Fig.4 Unstable thermally-induced vibration
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Fig.5 The tp deflection response of the solar array
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Fig.7 The axial force response of the solar array beams
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The Thermal-Dynamic Coupling Analysis of Large Flexible

Space Structures by Finite Element Method considering

Geometric Nonlinearity

FAN Li-jia', DUAN Jin*, XIANG Zhi-hai', XUE Ming-de', CEN Zhang-zhi'
(1. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China;
2. China Academy of Building Research, Beijing 100013, China)

Abstract: In this paper, a geanetric nonlinear Finite Element (FE) method was developed 1o analyze the themmal-dynamic

coupling svstemns of large flexible space structures based on the updated Lagrange formula. A kind of 1-D temperature element of

thin-walled beam was presented by adding additonal degrees of freedom at each temperature node. The average temperature and

temperature gradient of the cross section could be given at the same time, consequently, the themmnal axial force, the themmal mo-

ments and bi-moments could be calculated. On the basis of the above temperature element, an updated Lagrange FE scheme had

been formulated for the nonlinear thermal-dynamic problem, where the sectional warping and the large rotation were taken into ac-

count. The interaction between the structural deformation and the absorbed heat flux can be formulated and the thermal-structural

coupling effect is thus considered. Numerical examples demonstrate the validity of the presented method. Using this method, the

themmally-induced bending-torsion vibration of the solar array on Hubble Space Telescope was obtained. The results are consistent

with actual ohservations.

Key words: Thin-walled beam; Themmal-dvnamic coupling; Nonlinearity; Transient temperature field; FEM



