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A Study on Bending Deformation of Convex Tape Using Structured Conservative ANCF Shell Element
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A convex tape can be rolled-up easily, so that it can be stored into small volume. It exerts a self-extending force when stored cylindrically and has
high specific rigidity after it has extended straightly. Thus, the convex tape has excellent property as deployable space structure, and in fact it is
employed as a structural member of self-deployable structure. When designing a deployable structure using convex tape, the transition region where
the sectional shape of the tape transits from the original to the flat one in bending deformation often becomes a problem. In this paper, prior to the
future derivation of the analytical solution of the deformation in the transition region, the deformation characteristics in that region is clarified
numerically by finite element static analysis combined with the dynamic relaxation procedure based on the structure-conserving dynamic analysis.
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Table 2 Material properties of convex tape

Item Values
Young’s modulus: E 206 GPa
Length: L 400 mm
Width: 2b 16 mm
JEX: h 0.13mm
Poisson’s ratio: v 0.3
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