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Topology Optimization Design of Rib Structure on Solar Powered Aircraft

Zhang Bihui, Li Hongbo, Xin Shupeng
(General Department of Special Aerial Vehicle, China Academy of
Aerospace Aerodynamics, Beijing 100074, China)

Abstract: The solar powered aircraft ribs are light, thin structure of large number. Proper rib structural layouts
are important to the aircraft lightening and the wing stiffness etc, Based on the rib structures of some typical so-
lar powered aircraft, an topology optimization design method of the ribs is introduced: Firstly, a typical solar
powered aircraft rib structure is optimized, based on the bi-directional evolutionary structural optimization(BE-
S0); Secondly, the specific designs of the rib structure are given; Finally, the structural strength, stiffness and
stability of the rib are verified through finite element method. Through the method, more suitable structure lay-
outs of the solar powered aircraft ribs could be obtained.
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Fig. 3 Schematic diagram of the optimization flow
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Fig.5 Loads of the rib
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Fig. 7 Three kinds of parameters’

trend in the optimization process
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Fig. 8 Structural form of the rib
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Fig. 9 Strain distribution nephogram of

edge strip and web
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Fig. 10 Displacement nephogram of the rib
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Fig. 11 Buckling mode nephogram of the rib
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