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Simulation Study on Fatigue Growth of Surface Crack for Plexiglass

LI Yeyuan, YU Peishi* ,DONG Shuhong,ZHAO Junhua

(Jiangnan Key Laboratory of Advanced Food Manufacturing Equipment and Technology , Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract; Aiming at the problems of plexiglass components that the surface cracks and fatigue growth caused by

alternating loads in the service process, which leads to the behavior of fracture, the system simulation study was used to

predict the surface fatigue crack growth life of plexiglass. The seven-point incremental polynomial method was used to fit

the fatigue crack growth rate to obtain the material parameters; based on the crack tip stress field analysis software, the

material parameters measured by straight crack penetration were accurately applied to the life prediction method of

surface cracks; the surface crack fatigue growth test was carried out to verify simulation results. The research results

show that the surface crack growth life and crack growth morphology predicted by this method are in good agreement with

the test. This research provides a certain reference for the damage tolerance design of plexiglass structure.
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Figure 1 Tensile and fatigue crack

propagation specimens
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Figure 2 Fatigue crack growth rate of each sample under different stress ratios fitted by
seven-point incremental polynomial method and secant method respectively
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Figure 3 Simulation flow chart
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Figure 5 Finite element model of semi-ellipse surface crack
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