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Structural design and mechanical deformation simulation of
flexible inflatable wing for miniature missile

LIU Longbin, JIA Yicong, WEI Yuan, HU Fan, ZHANG Shifeng
(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract: Based on NACA2412 airfoil, the improved stress expression model established by considering the influence of distribution mass can
achieve the allowable range of inflation pressure of the flexible film wings. The results show that smaller the size of the flexible wing inflatable units
are, the greater the allowable range of the inflation pressure can be. ABAQUS/CAE software was used for simulating the stress and deformation of
flexible aerated wing under different inflation pressure conditions. The unique way of warping of asymmetric airfoil after inflating was found. The
risk points of flexible skin were determined. The typical lines were used to analyze the local mechanical properties of the inflatable wing. The
improved inflatable wing with surface coating obtained a good effect of improving the structure mechanical properties.
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Fig. 1 Section of inflatable unit combination
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Fig.2 Three-dimensional force of film micro-unit
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Fig.3  Approximation design of the inflatable wing
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Fig.9 Wing deformation after inflating
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Fig. 11 Airfoil deformation after adding static load
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