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Abstract As the large-scale spacecraft is subjected to complex loads on orbit, such as gravity gradient
and thermal radiation, the thermal-dynamic coupling vibration has been induced. Therefore, the influ-
ences of gravity gradient and thermal radiation on the dynamical characteristics of the large-scale flexible
beam are investigated. Firstly, based on the method of the absolute nodal coordinate and the theory of
thermal-dynamic coupling, the analytical model of the lager-scale flexible beam is established; secondly,
through Legendre transformation, the dual equations of this structure in Hamilton system are derived;
Then through the numerical examples, it is found that the thermal flutter response may take place but
its vibration amplitude is small; Furthermore, the numerical results show that the earth’s shadow has a
very significant effect on the thermally induced vibration amplitude and stability of the flexible beam.

Meanwhile, for a flexible beam in GEO ,it is found that the thermally induced vibration effect is greater
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than the gravitational gradient, and the effects of cylinder shadows and taper shadows are compared.
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Fig.1 Schematic diagram of flexible beam on orbit
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Fig.2 Schematic diagram of cross-sectional heat conduction
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Table 1 Flexible beam geometry and material parameters
Parameter Value Unit
Young’s modulus (E) 70 Gpa
Cross-sectional area (A) 1.557 X103 m?
Second moment of area (1) 7.2468X10°¢ m*!
Length (L) 600 m
Density (p) 2.7X10° kg/m?
Orbital radius (r) 1X10° km
Surface absorptivity (a,) 0.05
Surface emissivity (e) 0.05
Coefficient of thermal expansion (ar)  2.31X10 ° K!
Thermal conductivity (&) 237 W/(m * K)
Specific heat (¢) 880 J/(kg « K)
Stefan-Boltzmann constant (o) 5.67X1078%  W/(m? + K*)
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