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The Influence of Work Hardening on the Mechanical State of Track Crack Tip

Yaling Fan
School of Mechanical and Electrical Engineering, Xi’an Railway Vocational & Technical Institute, Xi’an, Shaanxi, 710014, China

Abstract: To understand effect of work hardening on stress-strain distribution at tip of micro-cracks in railway tracks,
experiments were used to obtain the mechanical properties of commonly used railway material U71Mn under different work
hardening degrees. On this basis, using finite element simulation methods, the distribution of stress and strain at crack tip
under different degrees of work hardening is analyzed. The results show that work hardening increases the yield strength and
changes the stress and strain distribution at the crack tip. Mises stress and tensile stress at crack tip increase with the increase
of work hardening, and Mises stress drops suddenly in front of the crack tip. The equivalent plastic strain and tensile strain at
crack tip decrease with the increase of the work hardening degree of the material.
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