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Fig. 1 Specimen model test
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Tab.1 Test conditions

EHs NI R ao/mm  Puu/kN 22T
007 0 16 95 2 142
004 0.1 16 95 2 455
005 0.2 16 95 4670
006 0.3 16 95 9 791
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Tab. 2 Chaboche composite model material parameters

#MH¥  E/GPa v Q b o./MPa 1
AH32 206 0.3 72 8 370 150 000
AL 71 c2 72 €3 73
AH32 8 750 74 500 238 1950 70
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Fig. 3 Stress-strain evolution at different locations
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Fig. 4 Relationship between opening load and crack
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Fig. 6 Crack tip area diagram
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and crack closure parameter and crack length
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Research on crack closure effect for cracked plate

under low cycle fatigue considering accumulative plastic strain

YANG Ping""*, PENG Ziya’, JIANG Wei*, YU Zhifeng’, HU Kang’

( 1.Key Laboratory of High Performance Ship Technology, Ministry of Education, Wuhan University of Technology ,
Wuhan 430063, China;
2. School of Transportation, Wuhan University of Technology, Wuhan 430063, China )

Abstract: The crack closure effect occurs during the crack propagation and affects the crack
propagation rate, while the accumulation of plastic strain near the crack tip plays a significant role in
inducing crack closure and structural failure. In order to study the complex closure mechanism in
crack propagation, the relationship between crack closure effect and accumulative plastic strain is
studied based on experimental research and numerical simulation, and the influence of stress ratio,
cycle number and crack length are emphatically investigated. The results show that there is an
interactive effect between the crack closure level, the accumulative plastic strain and the formed
plastic wake zone, and the relationship between the plastic strain at the crack tip and the residual
compressive stress field in the wake zone can well reflect the crack closure level, which provides a new

way to further study the complex mechanism of crack closure effect under low cycle fatigue.

Key words: crack closure effect; low cycle fatigue; accumulative plastic strain; crack closure

parameter; cracked plate



