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Flexural Rigidity of Plain Weave Composite Convex boom
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A winding storage type truss structure using self-extendible boom has high specific rigidity and storage ratio, and its deployment
style is simple. Therefore, it can be expected to be applied to large-scale space structure in the future. Such a structure deploys by
the self-extension force of the boom, but if the extension force is large, impact is applied to the member at the moment of deployment.
If it is small, the structure will not overcome the frictional force and will not deploy and even if it deploys it does not have sufficient
rigidity after deployment. Therefore, it is necessary to model the stiffness of the boom accurately in the design of the self-deployable
truss and to analyze deployment of the whole structure. In this study, the behavior of a boom using a carbon fiber composite material
(CFRP) is analyzed, which is lightweight and has high specific rigidity and has been increasingly used in the space industry in recent
years. As a first step, the flexural rigidity of a CFRP convex boom is derived in this paper. Furthermore, a bending test was performed
and the flexural rigidity was compared with the theoretical value.
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Fig.7 Plain weave composite boom
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Table 1 Material and geometric properties

b 23.3mm Ey 155GPa
h 0.24 mm Er 8.75GPa
160mm GLT 388GP3.
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G 1.30GPa
v 0.3
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Table 2 Experimental and theoretical bending stiffness
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