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Abstract: A vibration problem will be induced by the intense temperature change of the solar panel in unfurled
state on the spacecraft when it carries high precision optical load, entering and leaving the shadow region of the earth.
The finite element method is employed to deal with this issue. First, the transient temperature of the solar panel in and
out of the Earth’s shadow region is solved. Second, the time-varying temperature field is equivalent to the time-varying
thermal load on the whole satellite system based on the satellite-solar dynamics model, and the thermal-induced
vibration dynamic response of the whole star system is numerically simulated. The results show that the temperature of
the solar panel changes greatly when the satellite-panel enters and leaves the shadow area, and the temperature
difference reaches up to 200 “C. The time-varying thermal load results in obvious vibration response of the panel
structure and satellite attitude. The proposed method could be used to reasonably predict the thermal induced response
of a large-scale deployable system.
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Fig.1 Analysis procedure of heat-induced vibration
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Fig.3 Schematic of solar array
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Fig.5 Schematic of heat flux applied to solar array
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Tab.3 First to fourth order natural vibration characteristic of satellite
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