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Abstract - In this paper, the hardness and wear characteristics of the head
hardened rail, which is made by thermite and gas pressure weldings have been
presented. In general, the wear rate of the gas pressure welded rail is high and
uniform compared with that of thermite welded rail. The results indicate that HH
370 welded rail shows stable in hardness and low wear rate compared with other
two welded rails. The hardness of head hardened rails shows uniformly distributed

along the welded zone, thermally affected zone and a base matrix.
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Table 1. Chemical composition of the rail

C|lSi|Mn|] P s |cr v‘
Carbon |0.63~ |0.15~ |0.70~ ‘ ‘
Steel 0.75 | 0.30 | 1.10
0.72~0.10~ [ 0.70~

082 | 055 | 1.10
0.72~10.10~ {0.80~
082 | 065 | 1.20

<003|<0025| - | - |

HH 340 <0.03) <0.02 |<0.20)<0.03

HH 370 <0.03] <0.02 [ <0.25] <0.03

Table 2. Mechanical properties of the rail

Tensile

Strength Elongation Hardnessi
{kgf/mm®) (%) (HB)
Carbon Steel >82 >10 >235
HH 340 >110 >8 >340
HH 370 >115 >8 >370
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Fig. 1 Schematic of friction and wear
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Fig. 3 Sampling of the welded rail specimens
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(b) Gas pressure welded rail
Fig. 4 Hardness distribution at the welded
zone
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Fig. 5 Hardness profile below the surface
of the rail
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Fig. 6 Wear rate and hardness distribution
of the thermite welded rail for various
contact loadings
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Fig. 7 Wear rate and hardness distribution
of the gas pressure welded rail for various
contact loadings
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