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ABSTRACT

Due to its flexibility and foldable ability, the inflatable wing is widely employed to loitering munitions and
aerostats [1-3]. Meanwhile, as a typical flexible thin-walled structure, the wrinkling and buckling behaviors
of the inflatable wing induced in flight will limit its load-bearing capacity [4,5]. Therefore, a wrinkling-
resistant structural configuration is the key to improving performance of the inflatable wing. Among various
schemes, the swept baffled structure is considered to have the potential to retard wrinkling because of the
designable axis of twist [6,7]. However, owing to the flexible large deformation of inflatable wing under
aerodynamic loads, the wrinkling-resistant performance and mechanization of the swept baffled
configuration is still unrevealed. In this paper, the wrinkling behavior of inflatable wings with various sweep
angle of baffles including 0 °, £25 ° and +50 ° are comparatively analyzed based on fluid-structure interaction
(FSI) method. The concept of wrinkled factor is adopted for identifying wrinkled zone in computational
structural mechanics (CSM) solver, and a universal criterion is adopted for determining the occurrence of
buckling. Result shows that a smaller wrinkled area can be achieved by designing a larger sweep angle of
baffles, and the inflatable wing with forward-swept baffles shows superiority in distribution of wrinkled
zone and torsional displacement. Works in this study can be a reference for the design of inflatable wing.
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