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Research on biological flexible and foldable deployable Mars airplanes
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This proposal aims to develop a fixed-wing Mars airplane with a higher
dimensional performance by controlling the flow field on the wing surface with a flexible membrane
wing that mimics a living organism. We first fabricated a flexible membrane wing and investigated
the effect of membrane deformation due to dynamic pressure on aerodynamic characteristics by
visualizing the unsteady flow field. In particular, the relationship between the unsteady flow field

and membrane vibration was clarified by acquiring multiple flow fields on the wing surface and
recombining them. The other is the active control of flexible membranes by dielectric elastomers,
and the effect of pre-strain on dielectric elastomer airfoils was investigated. We measured the
membrane deformation when the pre-strain was varied by voltage and investigated the relationship
with aerodynamic characteristics.
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