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Analysis on bearing capacity and aerodynamic performance of
an inflatable wing

WANG Wei, WANG Hua,” JIA Qing ping

(School of Astronautics,

Beijing U niversity of Aeronautics and Astronautics, Beijing/100191, China)

Abstract: The approaches of mechanicsof both materials and structures were applied to
analyze the-bearing'capacity of an inflatable wing. The criterions of failure were established
on the basis of engineering requirements and characteristics of inflatable structure. A me-
chanical model was presented and proved reasonable by a test. Aerodynamic performance
simulation analysis was made for-the aerodynamic performance of inflatable wing using FLU-
ENT 6. 3, and wads compared with the ideal airfoil. Then, the simulated aerodynamic load
on the inflatable wing in flying was introduced into Patran, and the stress and deformation

was analyzed by infinite element method.

Key words: inflatable wing; criterion of failure; bending deformation;

mechanical model; aerodynamic characteristics
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Fig.2 Simulation curve for wing load as‘a function of

wingtip deflection on different, pressures
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Fig.3 Loading test for the inflatable wing
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Fig.4 Test data curve for wing load as a function of

wingtip deflection on different pressures
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Fig.8 Velocity vector distribution on the face of
3 D inflatable wing
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Fig. 9 Stress distribution of the inflatable wing

under aerodynamic load
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Fig. 10 Displacement deformation of the inflatable

wing under aerodynamic load
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