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Fig. 1 FE model of wound composite case
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Fig. 2 Process of coding and decoding
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Fig. 3 Flow chart of optimization
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Tab.1 Comparison of optimal stacking sequence and buckling factor
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Tab. 2 Original and optimized stacking sequence
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Tab. 3 Original and optimized stacking sequence
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Guan-xin, et al. Ant colony algorithm for composite

Stacking sequence optimization of filament wound composite

case based on ant colony algorithm

LUAN Yu', DING Wen-hui*, LIN Tian-jun', WANG Lu-xian’, GUAN Zhen-qun"'
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Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology, Dalian 116024, China;

2. The 41* Institute of the Fourth Academy of CASC, Xi’an 710025, China)

Abstract ; In order to improve the buckling stability, this paper employs the methodology of solving sales-
man traveling problems by ant colony algorithm to optimize the stacking-sequence of the filament woun-
ded case. First, this paper explains the essence of stacking sequence optimization is adjusting the stiff-
ness distribution along the thickness direction to improve the bending stiffness and the load path, thru
which the stability of the composite structure can be enhanced. Then, an automatic grouping and coding
technique is proposed, which adapts the classic ant colony algorithm to the process technics constraint
and improves the computational efficiency by reducing the number of cities. The validity and the superi-
ority of the method are verified via a classic example. Finally, the program developed has been success-

fully used to improve the buckling stability of a composite case.

Key words: ant colony algorithm; filament wounded case; stability, optimization



