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Designing bionic surface grid structure with base structure method

1 1 .2 .1
DING You , ZHOU Zhou , LIU Hongjun®, WANG Kelei
(I.School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China; j
2.Key Laboratory for UAV Technology, Northwestern Polytechnical University, Xi’an 710072, China

Abstract; To improve the efficiency of the composite material wing structure of a solar-powered UAV , this paper
proposed an efficient discrete structural topological optimization method based on the notion of bionic design. The
method considers the features of such wing structures as discrete stiffness, high aspect ratio and ultralight. Through
multi-step optimization, the grid relationship of the base structure method is established with the GRAND method,
so as to obtain the design space of discrete topological optimization. First, linear programming is used to solve opti-
mization problems and thus gives the topological relations of a wing structure. Then, by extracting the information on
node dimensions of the discrete topological structure, a bionic geometric model is established with the notion of
bionic design. In order to obtain the optimal topological form of the bionic surface grid structure of the wing, the
finite element analysis and the structural dimension optimization are carried out with the parameterization method.
On the condition that design requirements are satisfied, the optimization reduces the weight of the wing by 34.4%,
compared with the traditional design methods. Results show that the structural optimization method proposed in the
paper is effective for this special composite material wing structure and can be used for the lightweight design of

similar structures.
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