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Ply Optimization Design of Foam Sandwich Composite Panel
Based on Genetic Algorithm

Han Qing, Wang Guangbo, Zhong Xiaoping, Jin Peng
(School of Aeronautics, Northwestern Polytechnic University, Xi’an 710072, China)

Abstract: The use of foam sandwich in wing structure can reduce the weight of structure, So the optimization of
foam sandwich composite is important. An optimization algorithm is designed to optimize angle of ply and thick-
ness of plies simultaneously based on genetic algorithm, In the article the region division technique and the float-
ing-point code are taken in the previous optimization design. The optimization of the ply design of the foam
sandwich skin of the composite wing structure is accomplished through the previous optimization method. The

optimal result is that the weight is reduced by 38. 2%. The result shows that the weight will be reduced by the

optimal method, The method is of certain reference for the design of foam sandwich structural.
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Fig.1 Finite element model of wing
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Fig.2 Optimization flowchart
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Table 1 Mechanical properties of the materials
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Table 2 Optimal result of ply thickness and ply stacking

sequence of different regions
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Table 3 Optimal result of sandwich thickness and ply

proportion of different regions

X FEFELEE/ mm 0° £45° 90°
1 8.695 2 50% 35.7% 14.3%
2 6.459 4 83.3% 0% 16.7%
3 4.774 2 5% 0% 25%
4 3.699 0 50% 0% 50%
5 2. 000 0 50% 0% 50%
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