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Optimization of Reinforcing Structure for Composite Laminates with
Cutout Subject to Different Load Cases
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Abstract; Composite laminates has been received a wide application in aerospace structures, thus the reinforce-
ment of its cutout has very much been concerned. Composite laminates with large opening under three different
load cases: tension, shear and compress are investigated. The optimization design of different types of reinforce-
ment with different materials is also conducted. The parameters of reinforced structure are optimized to satisfy
the objective weight function, and the multi-level optimization method is adopted during the optimization
process. The weight characteristics of reinforced structure are also compared and analyzed. The results show
that under different load cases, compared with bolt connection reinforcement and co-curing reinforcement, inter-
calation reinforcement is better with the minimum weight increase.
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Fig. 1 Geometry size of the laminates
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Table 1 Basic mechanical performance parameters for

material T700/QY9611
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Fig.2 Bolted reinforcement of titanium alloy
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Fig.3 Co-curing reinforcement of composite laminates
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Fig.4 Intercalation reinforcement of composite laminates
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Fig.5 Flow chart for cutout reinforcement optimization

process of composite laminates
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Fig. 6 Finite element model for bolted reinforcement of

titanium alloy
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Fig. 7 Response surface for bolted reinforcement
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Fig.8 Response surface for co-curing reinforcement
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Fig. 9 Response surface for intercalation reinforcement
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Table 2 Optimization results for the three programs of reinforcement
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