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A study on the hardness characteristics of repaired rail applying
DED process technology

Moo-Sun Kim
Urban Railroad Research Department, Korea Railroad Research Institute
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Abstract This study analyzed the results of rail maintenance performed with additive manufacturing
technology. Additive manufacturing can be applied as a maintenance technology for rail surface
abrasion and defects caused by repeated train loads. To understand the characteristics of the process,
rail specimens were produced by adding repair material to a certain height with directed energy
deposition after cutting the top of a rail. Two types of materials, SUS316L and SUS630, were applied as
repair materials, and laser scanning was done with directions of 0° and 0°/90°. The hardness was
measured sequentially from the deposited surface to the center of the rail at the cross section. The
results showed that the hardness value gradually increased from the deposited surface to the interface
of the deposition and rail for both repair materials and had a relatively high value near the interface
in the region of raw rail material. It is believed that the difference in the hardness value is due to the
microstructure characteristics produced by the difference of the reheating cycle and the cooling rate in
each layer. In addition, the hardness is directly affected by the laser heat source near the interface of
the deposition and rail in the area of raw rail material, so it is estimated that the higher hardness value

is due to the difference in microstructure generated by this phenomenon.
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Table 1. Chemical compositions of rail steel and
deposition material (wt%)

Material Fe C Si Mn P
60kgKR Bal |063~0.75|0.15~0.30|0.70~1.10|Max 0.03
SUS316L Bal 0.03 1 2 0.045
SUS630 Bal 0.07 1 1 0.04
Material S Ni Cr Mo Cu Co
60kgKR  |Max 0.025 - - - - -
SUS316L 0.03 |12~15| 16~18 | 2.5 - -
SUS630 0.03 3~5 |15~17.5| - 3~5 -
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Fig. 2. Schematic model of the repaired rail
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