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Experimental Study on Hardness and Wear Characteristics of Welded
Rails

Chung Kyun Kim, Jun Tae Hwang, Sung-Hoon Na’, Kyung-Joo Min"
Tribology Research Center, Hongik University
*Korea Railroad Research Institute

Abstract - In this paper, thermite and gas pressure weldings have been used to join
rails in-track and analyzed as functions of hardness and wear characteristics. The
wear rate of thermite welded rail is low compared with that of gas pressure welded
rail, which is tested in a pin-on-disk wear tester. The hardness of thermite welded
materials is relatively high and narrow distributed between three zones, welded part,

thermally affected zone, and a base matrix. Wear of a welded rail may be a major

factor in railroad maintenance costs and failures at the rail-rail butt joint.

Key words : rail, wheel, thermite welding, gas welding. hardness, wear
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Table 1. Chemical compositions

C Si | Mn P S Ni Cr

Matrix | 0.668 | 0.246 | 0.827 |0.0069]0.0103]0.0025| 0.026

Thermit |, 7% | 0.189 | 0.892 [0.0088/0.01060.0280] 0.062
Welding

Gas Pressure) , 70 | 0261 | 0784 |0.0047]0.01180.0067] 0.103
Welding

Table 2. Mechanical properties

Yield Tensile Elastic Elongation
Strength | Strength | Modulus ;a
kg/mm’ kg/mm* kg/mm* °
Matrix 0.668 0.246 0.827 0.0069
Thermnit
Welding 0.578 0.189 0.892 0.0088
Gas Pressure
Welding 0.678 0.261 0.784 0.0047
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Fig. 7 3-dimensional hardness distribution
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