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Fig.1 Carbon fiber rod reinforced flexible skin structure
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Fig.2 Flexible skin with honeycomb support structure
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Fig.3 Variable trailing edge camber wing based on bionic

spine structure
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Fig.4 Flexible wing based on piezoelectric deformation
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Fig.5 Circular spring laying model
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Fig.6 Cosine shaped flexible telescopic skin support structure
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Fig.7 Cosine shaped flexible telescopic skin support structure
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Research Progress on the Design, Modeling and Analysis of Flexible
Deformable Wing Structures
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Abstract: The design of future aircraft will face severe challenges such as the continuous expansion of airspace
domain and the speed domain, and the increasing requirements for the mission adaptability. The morphing aircraft
can provide new ideas and methods for improving the flight performance and expanding the flight envelope. The use
of the flexible skin combined with corresponding support structures has become the main solution to overcome the
shortcomings of traditional morphing aircrafts. Firstly, the status of the research of flexible skin, honeycomb support
structure, and other new smart material in the morphing aircraft design is reviewed. Then, the design, modeling and
analysis methods of the flexible deformable wing structures in the existing literature are discussed. Finally, the existing
problems in the modeling and analysis methods of flexible deformable wing structures and possible future research
directions are proposed.
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