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Thermal Stability Analysis of a Flexible Beam Spacecraft Appendage
I1-Soung Yoon', Oh-Seop Songﬂ

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. The
thin-walled beam model incorporates a number of nonclassical effects of transverse shear, primary and
secondary warping, rotary inertia and anisotropy of constituent materials. 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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2.2 Coupled analysis
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Fig. 1 Heat flux for coupled thermal-structural analysis.
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Fig. 3 Displacement field.
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Fig. 11 Unstable boom deflection(y-direction), coupled thermal

structural analysis(my;=0.01kg).
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Appendix B

A =1 : ldentity matrix

B = (2tw + 1)1
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