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ABSTRACT

Among rail defects, the transverse crack, which has been the most dangerous fatigue
damage, is developed from shelling near the rail running face and grows perpendicular to the
rail surface. Moreover, the crack has occurred frequently fatigue damage during winter.
Therefore, to assure the safety of railway vehicles, it is necessary to investigate growth
behavior of transverse crack for rail steel. In this study, fatigue crack growth behavior of
rail steel and its gas pressure welded part at room and low temperature are performed. The
fatigue crack growth rate of the welded part was lower than that of the base part within a
lower 4K region at both room and low temperature, and this difference decreases with
increasing the 4K due to the decrease of the fracture toughness.
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Table 1. Chemical composition of material (wt-%)

C Mn P S Si Ni Cr Mo
0.721 0.873 0.0124 0.005 0.256 0.032 0.053 0.011

Table 2. Mechanical properties of material

Yield strength | Tensile strength Elongation Hardness K.
481.2(H) 887.1(MPa) 145(%) 257.5(Hv) 46.5(4Pam'”?)
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Fig. 1 Configuration of CT specimen(thickness 10mm)
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Fig. 2 Schematic diagram of the low temperature experimental apparatus
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Table 3 Mechanical properties of rail steel

Material Test temp.{T) | Yield strength(MPa) | Tensile strength(MPa)| Elongation(%)
B tal Room Temp.(207C) 481.2 887.1 145
ase me -40 43338 9107 136
Welded metal Room Temp.(20C) 5453 936.2 9.65
eided me -40 5934 10158 6.04
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Fig. 3 Stress-strain curves of rail steel at room and low temperature
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Fig. 5 Fatigue crack growth behavior of rail steel
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