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Fatigue Crack Growth Behavior for Rail Steel
under Mixed Mode Variable Amplitude Loading

Kyoung-Ju SOHN, Young-Bum SEO, Chul-Su KIM and Jung-Kyu KIM
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3}l%), Constant Amplitude Loading(¥ d %1% 3}5), Plastic Region(4:7d %3 )
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The growth behavior of the transverse crack, which was one of the most dangerous damages of rail
defects, was investigated under mode 1 and mixed mode loading in rail steel. In the case of variable
amplitude loading, the fatigue crack growth behavior was discussed using characteristic stress intensity

factor ranges 4K In addition, characteristic comparative stress intensity factor ranges AK y .

rms®

was

proposed to evaluate the quantitative effects of the variable amplitude under mixed mode loading. As a
result, crack growth rate under variable amplitude loading was faster than that under constant amplitude

loading.
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Table 1 Chemical composition of material (wt.%)
C Cr Si Mn Ni P Mo
0.721 | 0.053 | 0.256 | 0.873 | 0.032 [0.0124 | 0.005

Table 2 Mechanical Properties of Materials

Yield Tensile . Fracture
Elongation
Strength Strength %) Toughness
(MPa) (MPa) ° (MPa m'?)
481 887.1 14.5 46.6
50
0,15 .15 10
12.5

A A A
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30

(thickness 10mm)
Fig. 1 Configuration of CTS specimens
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Fig. 2 da/dN— 4K ,, curves of rail steel under

constant amplitude load with loading angle at R=0
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Fig. 3 Actual voltage history detected in rail
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