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Surface Damage of Heavy Haul Train Wheel/Rail Materials

Li Chunhong',Min Linfeng?,Shen Mingxue'?, Xiong Guangyao'~

(1. School of Material Science and Engineering, East China Jiaotong University, Nanchang 330013, China;
2. Department of Mechanical Engineering, Wenzhou Polytechnic, Wenzhou 325035, China;
3. Key Laboratory of Advanced Materials for Vehicles & Laser Additive Manufacturing of Nanchang City, East China Jiaotong
University, Nanchang 330013, China)

Abstract . CL60 wheel steel against U71Mn rail steel was chosen as friction pair. The effect of slip rate on adhe-
sion characteristics and surface damage of heavy haul train wheel and rail was studied by using a self—designed
wheel-rail rolling contact wear testing machine. The results indicate that the slip rate has a significant influence
on the adhesion characteristics of wheel-rail. With the increase of slip rate, the adhesion coefficient of wheel-
rail increases; slip rate affects the volume of wheel-rail which increases with the increase of slip; the value of
wheel —rail surface hardness will be larger than before when the slip rate increases; the wear mechanisms of
wheel-rail gradually changes under the different slip rate. During the rolling friction, the surface wear mecha-
nisms is mainly abrasive wear. The wear mechanisms is changed from slightly abrasive to adhesion wear with the
increase of slip rate, and the degree of the wheel sample surface damage is larger than that of the rail sample
under the same slip rate.
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Tab.1 Contents of elements in the material

A1 C Mn Cr Si P S

CL60  0.60 0.73 0.21 0.25  0.007  0.004

U71Mn  0.79 1.00 0.32 0.34 0.014 0.012

SR ¢40+0.0035 10°01

K 14+0.05

ML

B1 ®RHAUKEEMRT (RA:mm)

Fig.1 Dimensions of wheel-rail sample (unit: mm)
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Fig.2 Diagram of cutting (unit:mm)
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Fig. 3 Changes of wheel-rail adhesion coefficient with
time under different slip rate
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Fig.4 , Wear amount of wheel-rail sample
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Fig.6 Width of wear marks of wheel and rail samples
under different slip rate
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Fig. 5 Wear trace morphologies of wheel/rail samples under different slip rate
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Fig.7 Wheel samples profile morphologies under different
slip rate
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Fig.8 The hardness of wheel samples profile changes with
different slip rate
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Fig.9 SEM photographs of wheel and rail samples damage under different slip rate
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