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Non destructive test of White Etching Layer for Railway by SQUID
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White Etching Layer generated on rail surface layer due to wheel-spin or wheel sliding, and fatigue or a
microcrack by the train passage accumulates. The Ultrasonic Test is performed for the microcrack. On the other hand,
White Etching Layer is noticeable as one factor of a crack, however, copes by cut of a periodical rail parietal area, rail
exchange for non-establishment of an effective method. If it is possible to detect the White Etching Layer, we do not
only judge the existence of crack or deterioration but also contribute to the life cycle management of the rail. In this
study, we continue the examination of NDE by SQUID (Superconducting Quantum Interference Device) as a rail

diagnosis method in cooperation with Osaka University.
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Fig. 1 White Etching Layer that occurred continually.
White Etching Layer

Fig.2 White Etchin Layer that occed locally.
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Fig. 3 White Etching Layer.
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Fig.4 Vickers hardness of rail materials.
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Fig. 5 Specimen of White Etching Layer.

Fig. 6 White Etching Layer in a cross section.
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Table 1 Vickers hardness of rail material.

Thickness(pum) 100 500 820 920

Vickers hardness(Hv) 844 854 846 824
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Fig. 7 BH curves of rail.

B(T)

a5 LA

6000 4000 2000 Q0 2000 4000 8000

H (A/m)

Fig. 8 BH curves of White Etching Layer.
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Fig. 9 Magnetic permeability of rail.
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Fig. 11 Measurement principle of SQUID NDE.
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Fig. 12 Measurement System of SQUID NDE.
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Fig. 13 Noise density.
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Table 2 Conditions of measurement of Martensite.

Excitation coil diamet: 8mm
Current 440mA
Frequency 1kHz
SQUID 14nT/V
Liftoff 8mm
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Fig. 14 Specimen of Martensite layer.
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Fig. 15 Result of measurement.
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Fig.16 Signal phase change with a thickness of white
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Table3 Conditions of measurement of rail.

Excitation coil diamet 20mm
Current 80mA
Frequency 200Hz
SQUID 14nT/V
Liftoff 8mm

Voltage[V]

X
Fig. 18 Result of measurement.
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