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Research on Rolling Wear and Damage Properties of Gas
Pressure Welding Joint of U71Mn rail

JIANG Wenjuan, XIANG Pengcheng, DING Haohao*, WANG Wenjian, LIU Qiyue, GUO Jun

(Tribology Research Institute, State Key Laboratory of Traction Power, Southwest
Jiaotong University, Chengdu 610031, China)
Abstract: The structure and properties of the Gas Pressure welding joint of U71Mn rail were studied. The MMS-2A
wheel-rail rolling wear and contact fatigue testing machine was used to test the joint material and the parent material.
The wear and damage characteristics of the joint and the parent material were studied. The results showed that the
microstructure of the joint was pearlite, but the size of grain and the shape and size of cementite were different. The
pearlite grain of the weld bead was smaller than that of the parent metal, and the shape of cementite was fine lamellar
and fine granular, so the hardness and the plastic deformation ability were higher. At 1x10° and 2x10°, the wear
resistance was better than that of the parent material; at 3x10°, the wear loss of the weld bead was larger than that of the
parent material, and the surface damage was more serious. On both sides of the weld, there were two areas (softened
zones) which were composed of granular cementite and a small amount of lamellar cementite. The grain size and the
thickness of the lamellar of cementite were not uniform, so the hardness was the lowest. Moreover, the wear, cracks and

plastic deformation were aggravated.
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Fig. 1 Schematic of wheel and rail rollers
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Table 1 Chemical compositions of wheel/rail materials
w
Materials C Si Mn P S
CL60 wheel 0.55~0.65 0.17~0.37 0.50~0.80  0.035 0.040

U71Mnrail  0.71~0.80  0.50~0.80 0.70~1.05 <0.030 =<0.030
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Fig. 2 Longitudinal hardness distribution of the welded joint
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Fig. 3 OM photograph of welded joint Microstructures
K3 EkdlgitoM

8:59 um

(a) PM

Granular carbides

ranular carbides |

(b) WB (c)SZ

Fig. 4 SEM photograph of welded joint Microstructures
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Fig. 6 Wear mass of rails
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Fig. 7 The hardness value of welded joint
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Fig. 8 SEM photographs of surface damage of rail specimens
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Fig. 9 OM photographs of surface cracks on cross sections of rail specimens under 3x10° cycles
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