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Fig. 1 Schematic diagram of the variable camber leading edge structure
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Fig. 2 The numerical model for the leading edge flexible skin with a sweep angle
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Fig. 7 Optimization results of NSGA- I
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Optimal Design of Flexible Skin on the Leading
Edge of a 3D Variable-Camber Wing

LU Shuaishuai, WANG Binwen, YANG Yu
(Intelligent Structure and Structural Health Monitoring Laboratory,
Aireraft Strength Research Institute, Xi’ an 710065, P.R.China)

Abstract: The smooth continuous wing leading edge with variable cambers has the advantages
of reduced noise and improved aerodynamic efficiency. Based on the 2D airfoil flexible skin de-
sign method, a design method for flexible skin on the variable-curvature leading edge of a
swept-back airfoil was proposed. The main improvement lies in the synchronous optimization of
multiple airfoil profiles along the wingspan direction, the modification of the objective function
to solve the deformation problem, and the modification of NSGA-II with the elite strategy to a-
dapt to the multi-objective optimization of 3D skin. The research shows that, compared with the
existing design method, this method can improve the deformation accuracy of the flexible skin

by 27% and realize the accurate shape of the flexible skin in the drooping state.

Key words: variable-camber wing; flexible skin; sweep angle; NSGA- Il ; multi-objective opti-

mization



