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Acoustic Fatigue on Composite Solar Panel
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ABSTRACT: The investigation on the fatigue behavior and its evolution law of spacecrafts under sound excitation is very sig-
nificant to ensure the safety of the spacecraft in the launch. In this paper, the acoustic fatigue of composite solar panel was ana-
lyzed and investigated. Finite Element (FE) and Boundary Element (BE) methods were used to establish numerical analysis
models for acoustic response in composite solar panel. The numerical analysis model was verified and validated by acoustic test
of the solar panel in reverberation chamber. The results showed that the fatigue damage was distributed symmetrically along the
long axis of the structure and the fatigue damage at the point of maximum rate of D=0.0232 when subjected to sound excitation
sustained action over 60 s. No fatigue failure appeared and the shortest lifetime of solar panel was 2.58x10° s. All results lead to
the conclusion that the center location in composite solar panel has the shortest fatigue life due to high stress level caused by
several vibro-acoustic coupling modes, and easily gets broken.
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Fig.1 Equivalent schematic diagram in sandwich solar panel
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Tablel Equivalent parameters of the core in sandwich solar panel
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Fig.2 Finite element model of composite solar panel
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Fig.3 Model verification chart
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