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Abstract : When the earth’s satellite is in the low orbit, the deployable antenna of the satellite will be in high and low
temperature environments alternatively due to the frequent shielding of the earth. Thus, severe temperature gradient changes
can lead to thermal vibration of the deployable antenna with large flexibility. It will reduce the lifespan of some key
components of the satellite such as the whole polarized detection head. In this paper, the physical model of the satellite is
built. Then, the transient heat transfer analysis of the satellite in the orbit space is done by means of the finite element
method and the temperature field of the deployable antenna is obtained. The temperature field is mapped into the structure
simulation as a constraint and the thermal deformation of the satellite is analyzed using the structural finite element model.
Finally, the thermal vibration of the satellite antenna is predicted and the data support is provided for the structural optimal
design of the antenna. Thermal analysis of the satellite model can monitor the temperature field in different periods and
predict the possibility of thermal induced vibration so as to avoid this kind of unfavorable disturbances through the
successive optimization design.
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