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Exploring an Aeroelastic Tailoring Design Method for
Composite Backswept Wing

. . 1 . . 1 . 1 12 . . 1
Bai Junqiang Xin Liang Liu Yan Hua Jun Li Guojun
1.School of Aeronautics Northwestern Polytechnical University Xi‘an 710072 China
2.Chinese Aeronautics Establishment Beijing 100191 China )

Abstract: We propose a hybrid multilevel structural optimization algorithm to carry out the aeroelastic tailoring de—
sign of a high-aspect—ratio composite backswept wing. First under the precondition that the constraints for strength
and displacement are met we use the thicknesses of beam 1ib and skin as design variables to minimize the struc—
tural weight of the composite wing. Second we try to lighten its structural weight by optimizing the proportions of
skin plies under the condition that the constraintg for the flutter speed of the composite wing are met and then ana—
lyze the effects of the proportions of skin plies on the flutter speed. Finally in order to increase the flutter speed

we use the hybrid multilevel structural optimization algorithm to optimize the order of skin plies and carry out the
aeroelastic tailoring design of the high-aspect—~ratio backswept composite wing. The optimization results given in Ta—
bles 1 2 and 3 and Fig. 3 and their analysis show preliminarily that: (1) the use of the hybrid multilevel struc—
tural optimization algorithm can not only lighten the structural weight but also increase the flutter speed; (2) the

wing skin with the lighter ply proportion of +45°has a more efficient and reasonable stiffness distribution.

Key words: aeroelasticity aspect ratio composite materials control damping design evolutionary algorithms
flexible wings flowcharting flutter iterative methods matrix algebra modal analysis = stiffness ma—
trix structural optimization swept wings aeroelastic tailoring design hybrid multilevel structural op—

timization algorithm



