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Abstract

Composite deployable structures are widely used in space applications. This talk will report two kinds
of design methods for the deployment control. The first method is using smart materials, i.e., shape
memory alloy (SMA) to control the deployment shape. Focusing on the recently reported
kirigami/origami-inspired SMA-based deployable reflectors, | will present an analytical model as well
as a finite element model to investigate the deformation and deployment performance of the reflector
systems, and thus provide insights into the working principles of these soft deployable structures by
understanding how the system deforms as a function of the SMA recovery strain [1,2]. The other
method for achieving deployment is by using the stored energy structures. Thin-walled structures
made of advanced fibrous composites could be folded or coiled around a hub for storage before and
during launch, and then be deployed by releasing the stored strain energy once in orbit. In this context,
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I will discuss the folding and deployment performance of two particular self-deployable structures,
i.e., the thin-walled lenticular tube and the tape-spring hinge, both have been used for constructing
large-scale structural systems in space exploration missions. By using finite element methods, not only
the buckling, collapsing, and folding/unfolding behaviour of these structures will be given, but also
the effect of storage condition due to viscoelasticity will be discussed [3-5].
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