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A Study on the Prediction About the Propagation of Gauge Corner Cracking

Masahiro TSUJIE, Makoto AKAMA and Hiraku TANIMOTO, Railway Technical Research Institute.

Various shapes of crack occur on rail with train passage. Especially, transverse crack which propagates towards to rail
bottom is dangerous for rail defect, and then, management of this crack is very important. If the propagation of transverse
crack can be predicted exactly, it will be expected the economical benefit with securing rail safety. On the other hand, the
generation of new shape of crack called gauge corer cracking (GCC) is appeared on the high rail. GCC will branch on
horizontal split and transverse crack which is also dangerous for rail defect. In this research, we constructed the model for
predicting transverse crack propagation. Also, we conducted the measurement of residual stress in rail head and of wheel/rail
contact forces on site where GCC generated to analyze more accuratly. Then, we estimated the temperature of rail from
atmospheric temperature to consider the effect of thermal stress of rail by changing of atmospheric temperature. According to
these results, we conducted the propagation analysis of GCC which was generated on investigation site,
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Tablel Track Condition

Curve Radius 800m

Type of Rail JIS 60kg

Track Structure Ballasted track

Annual Passing Tonnage 16.6 MGT

Rail Material Heat Treated (HH340)
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Fig.1 Overview of GCC generation
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Table2 Chemical Composition

C (%) Si (%) Mn (%) P (%) S (%)

0.72~0.82 | 0.10~0.55 | 0.70~1.10 ~0.03 ~0.02

Table3 Mechanical Properties

Young's Modulus (MPa) 206940
0.2% proof stress (MPa) 802
Ultimate tensile stress (MPa) 1082
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Fig.2 Crack propagation rate versus stress intensity tactor
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Fig.3 Measurement spots of residual stress
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Fig.4 Results of residual stress measurement
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Fig.5 Relationship between temperature
of atmosphere and that of rail
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Fig.6 Estimated temperature of rail
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Fig.7 Overview of wheel/rail contact force measurement
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Fig.8 Appearance of fracture surface
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Fig.9 Normal stress distribution for longitudinal direction
in rail head
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Fig.10 Example ol stress range applied to crack surface
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Fig.11 Analysis region of BNM
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Fig.12 Results of crack growth simulation
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Fig.13 Results of crack depth from crack growth simulation
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