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and laying sequence of composites. With a light aircraft composite wing as the research object, CATIA software was used to

build a composite wing structure model, and ANSYS finite element software was used to load constraints with mechanical

properties as output variables to perform a sensitivity analysis on important parts of the wing. Then, with the maximum dis-

placement deformation, stress limit and strain limit as response variables, and the minimum structural mass of the wing as the

optimization objective, the laminate optimization design of the composite wing was carried out based on the response surface

method. The research showed that layer thickness had a more significant effect on composite wing performance than layer se-

quence, and the skin thickness had the greatest impact on the mechanical properties of the wing. The weight of the alloy wing

after optimization was reduced by 16%. Combining this optimization method with finite element analysis, the accuracy and re-

liability of the calculation results are high, which provides a reference for the optimization design of composites in aeronautical

structures.
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Fig.1 Finite element shell model
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Tab.1 Basic parameters of epoxy resin glass fiber prepreg

E“/GPa E22/GPa E33/GPa Glz/GPa

G13/GPa

G23/GPa Hi12 Hi13 H23

25.7 25.7 15.9 3.5

1.43 0.2 0.35 0.35
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Tab.2 Basic parameters of epoxy resin glass fiber prepreg
honeycomb sandwich

E/MPa P pl(kgm™)
60 0.35 51
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Tab.3 Main performance index parameters
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Fig.5 Displacement deformation
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Fig.7 Equivalent strain distribution
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Fig.6 Equivalent stress distribution
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Tab.6 Verification results
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MP MP YL . YE YE SN "4 SN oy o 4
Name  (£45°) (£45°) (£45°)/ ;ﬁLS/ (£45°)/ (0°,90°)  AsJp/ i} Wi/ i? ﬁ%iﬁ f?
mm mm mm nm mm mm mm te/% MPa te/% LR te/%
Point 1 121.016 -0.51 126.872 1.75 6913.773 -2.12
Point1 0205 1.065 0258 0.772 0.280  0.223
. 121.638 0.00 124.693 0.00 7063.645 0.00
(verified)
Point 2 122.089 -0.07 128.899 2.68 6 885.841 4.5
Point2 0.190 1.065 0475 0772 0.171  0.225
. 122.177 0.00 125.534 0.00 7216.729 0.00
(verified)
Point 3 120462 -1.24 123.114 -1.70 6984.605 -1.75
Point 3 0.199 1.066 0.281 0.771 0.681 0.195
i 121.968 0.00 125.244  0.00 7 108.662  0.00
(verified)
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Tab.7 Optimization results
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[(0°, 90°),/(£45°)/(0°, 90°)3/C1p]s 101.94 105.12 5951.20 0.904 30
[(0°, 90°)3/(£45°)/(0°, 90°),/C10]s 101.95 105.07 5954.70 0.904 84
[(0°, 90°),/(£45°)/(0°, 90°)/C,]s 101.95 105.03 5958.30 0.905 40
[(0°, 90°)s/(x45°)/C o] 101.96 104.99 5961.90 0.905 96
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Tab.8 Comparison of mechanical properties
KA mm f KN 1 /MPa e KR AE [ kg

Rl 101.94 104.04 594450 22.05
A 103.20 111.02 573130 25.61
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Fig.9 Physical map of the mold
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Fig.10 Physical picture of the wing
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