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Study on Relationship Between Wear and Rolling Fatigue Crack of Wheel/rail and Prevention Measures

WANG Wen—jian, GUO Jun, LIU Qi—yue
(Tribology Research Institute, Southwest Jiaotong University, Chengdu 610031)

Abstract: The rolling wear and fatigue behaviors of two kinds of rail steels were investigated under dry condition using JD-1
wheel/rail simulation facility. The results indicate that the wear volume of U71Mn rail is larger than PD3 rail’s. However, U71Mn rail
has better resistance to fatigue damage. The relationship between wear and fatigue crack damage of wheel/rail is manifested as mutual
competitive and restrictive coupling mechanisms. Increasing wear rate can alleviate fatigue crack damage of wheel/rail.
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Fig.1 Scheme size (a) and positions from the rail rollers
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Table 1 Chemical composition of PD3 and U71Mn rails

£l o C Si Mn
PD3 0.72~0.82  0.65~0.90  0.75~1.05
U71Mn 0.65~0.77  0.15~0.35  1.00~1.50
IR v P S
PD3 0.05~0.12 <0.035 <0.035
U71Mn <0.035 <0.035
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Fig.2 SEM photographs of rail roller structure
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Fig.3 Wear volume of rail roller
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Fig.4 OM photographs of rail roller
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