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Research on Stiffness Reduction of Cross—ply Laminate after Multi-damages

ZHANG Tai—feng, YANG Xiao—hua, ZHANG Yong
(Qingdao Branch of Navy Aeronautic Engineering Academy, Qingdao 266041, China)

Abstract: Meso—mechanical analysis was carried out on FRP cross—ply laminate. A model was established to describe the

stiffness reduction of the laminate with coexistence of cracks damage and fibre breakage. The calculation method of fibre breakage

was put forward and the stiffness reduction process of the laminate was calculated. The simulation results showed that the proposed

model has good capacity to describe the stiffness reduction of FRP laminate with a few parameter; the simulation results is in

consistence with test result.
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Fig. 1 Fatigue damage process of the fibre—reinforced polymer
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Fig. 2 The basic cell containing matrix crack
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Fig. 3 Fibre breakage in single ply
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Fig. 4 Crack damage in cross—ply laminate
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Fig. 5 The basic cell of multi—diretional single ply
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Fig. 6 The N-S data of E—glass/epoxy single ply
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Fig. 7 E-glass single ply stiffness reduction
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Fig. 8 Brief flowchart of laminate fatigue analysis
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Fig. 9 E-glass laminate stiffness reduction of [0/90,]s
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