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Folding of a bistable composite tape-spring structure
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Introduction Materials characterisation Shape in folding

A bistable composite tape-spring is a thin-walled, laminated || Materials properties of the woven composite have been | We have devised a simple ‘free’ bending system with minimal
open slit tube, which is stable in both extended and coiled || characterised through embedded strain gauges (SGs) [4]. The || constraints, to study the folding nature of composite tape-
configurations (see Fig. 1). The governing factors of its | differences in fibre tow geometries result in different moduli | springs. A typical folding process consists of linear bending,

bistability depend on the material constitutive behaviour,  in warp and weft directions. torsional buckling, localisation and then folding. Finite
initial geometrical proportions, and geometrically non-linear 400 element analysis provides further insight into the torsional
structural behaviour [1]. This inherent behaviour is similar 40 buckling phenomenon [5].
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Geometrical boundary conditions: The folded tape shape from FEA has been compared to the | The strain distribution in a folded composite tape has been
Ploy region A: k, = 1/r; PloyregionB: k, =0; real composite tape. Owing to the differences in boundary | investigated [6,7]. Experimental data have been compared to
Ky = 0. Ky - 0~1/R. conditions, the central fold region A is not comparable, while | FEA, and show good agreement. A ‘shoulder-like’ feature is
Ploy region C: k, = 0; the ploy region B from both methods are effectively the same | observed, which corresponds to the transition region around
Ky, =1/R. point T.
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