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MEAREDHE (FEX) : Rolling contact fatigue damage is accumulated in rails during the repeated
passage of trains over the rails, and an incipient crack may initiate due to the rolling contact fatigue. Rail
failures can occur due to crack growth in the rails. In order to prevent such rail failures, the estimation of
the behavior of internal rail cracks is required on the basis of an engineering analysis model as well as a
method to detect rail defects before the crack grows to critical size. It is expected that the residual stress
distribution in a rail has a significant influence on the growth rate of the crack. In this research, X-ray
and neutron diffraction techniques were used for these rail problems.
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Fig.1 Whole life rail model proposed by

Kapoor et al.
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Fig.2 Rail sample used and locations of X-ray
stress measurement.

Table.1  X-Ray diffraction conditions.
Characteristic X-ray Cr-K,
Diffraction line ,hkl Fe o211

Tube voltage ,kV 40

Tube current ,mA 200
Collimater ¢ ,mm 1

. Specimen 30

Incident 1 d

neident angle ¢ o.ceg Standard material 0

Camera length ,mm Specimen 100
’ Standard material| 43
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Fig.3 Specimen and locations of neutron stress
measurement.
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Fig.4 Gauge volume and measurement depth.
Table.2 Neutron diffraction conditions.

Diffraction Index aFe110 aFe211

Wavelength of neutron, nm 0.2072

Slit size, mm 3x3

Scanning range, deg 60 -63 (0.1) 122.8-126.4 (0.1)

Distance from Specimen to

Detector, mm -

d, of Railway rail, nm 0.2027 0.117
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Fig.5 Residual stress distribution as a function of

depth obtained with X-ray and neutron.
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