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Stress and fatigue life analysis of cracked steel wire
LI Ziyan, DING Sitong, GUO Ji, LI Yang

(School of Optical- Electrical and Computer Engineering, University of Shanghai Science and Technology,
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[ Abstract] The fatigue life of steel wire with crack is studied by fatigue stress estimation. Ansys Workbench is used to simulate the
stress state of stranded steel wire under real working conditions, and the crack growth process and stress curve at the crack were
studied. The results show that the width and depth of the two degrees of freedom of the crack increase and deepen, and the stress
concentration occurs at the leading edge of the crack. At the same time, N-node is used to simulate and analyze the fatigue life of
the wire rope, and the " butterfly—shaped” damage and the life of the crack at the front edge were obtained. The results show that the
equivalent stress at the crack front is positively correlated with fatigue damage and negatively correlated with fatigue life. The
relationship between stress characteristics and fatigue life of cracked steel wire obtained by simulation is of great significance for
repairing defects of steel wire in time to keep its mechanical properties.
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Fig. 1 Stress model diagram of steel wire under working condition
22 WMELHEFZFRUWME ST

24 TR B BAAAE 10 000 N g ifE Fi T, il
T Ly ) e BEAR AL TR IRV AR | ki
BRI S SUTE T B S R BE X A~ H FR BE AR SR, 24
SUi A BRI 58 R A B AE R 1.1318e -5 m, 3
AR 2 R,

B2 BHRgyEIER

Fig. 2 Process diagram of fatigue crack propagation
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Fig. 3 The diagram of equivalent stress at the crack
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