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Investigation of self-deployable membrane structure inspired by insect-wing

Recently, there is a trend to load a deployable membrane mechanism for
CubeSat. There are various proposals: deployable structures such as (1) a
self-deployable boom mechanism or (2) an inflatable structure using N2 gas
injection. However they have drawbacks. For example, they are hard to
miniaturize. In this research, I focus on the Earwig wing’s structure which
has a unique characteristic where the wing can fold to one-fifteenth size or
less than the deployed state. This is the most compact wing folding found
among insects. One can design a self-deployable membrane structure which
1s smaller, lightweight, and has high folding efficiency by applying Earwig
wing’s structure. Furthermore, I will consider how to apply thin-film solar
cells and film antenna for new self-deployable membrane mechanism.
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