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Thermally Induced Vibration Control of Flexible
Spacecraft Appendages Using by Piezoelectric Material
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ABSTRACT

The bending vibration and thermal flutter instability of spacecraft booms modeled as circular thin-walled
beams of closed cross-section and subjected to thermal radiation loading is investigated in this paper.
Thermally induced vibration response characteristics of a composite thin walled beam exhibiting the
circumferantially uniform system(CUS) configuration are exploited in connection with the structural flapwise
bending-lagwise bending coupling resulting from directional properties of fiber reinforced composite
materials and from ply stacking sequence. The numerical simulations display deflection time~history as a
function of the ply-angle of fibers of the composite materials, damping factor, incident angle of solar heat
flux, as well as the boundary of the thermal flutter instability domain. The adaptive control are provided
by a system of piezoelectric devices whose sensing and actuating functions are combined and that are
bonded or embedded into the host structure.
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