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Optimization Analysis of Composite Materials with Effect of
Strength and Fatigue Life

Wang Hongyan, Cui Haitao
(Jiangsu Provincial Key Laboratory of Aerospace Power System, College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics. Nanjing 210016, China)

Abstract: The requirement of lightweight composite materials has been continuously improved in engineering application, in order
to meet required by material strength and the fatigue life of the engineering application and achieve the purpose of structure mass re-
duction, the optimization method of composite laminated structure under the influence of strength and fatigue life is studied, and the
optimization method of composite laminated structure based on parametric finite element technique and genetic algorithm is proposed.
According to the characteristics of the composite laminated structure layer parameters belong to discrete variable, the genetic algo-
rithm is transformed into a combined integer coding. In order to get the optimal solution quickly and accurately, elitism preserving
strategy, crossover and mutation adaptive degree strategy are put forward. Finally, to verify the proposed method, the co— simula-
tion based on the Visual Studio and ANSYS has been carried out, the simulation results show that the composite layer of the optimized
structure can not only meet the constraints of strength and fatigue life, and the quality is reduced to 56. 2% of initial mass, the opti-

mization effect is obvious, which indicates that the optimization method of composite laminated structure based on parametric finite el-

ement technique and genetic algorithm is feasible.
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