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Hardness and the damage on the rail surface
Shunpei Kamitani, Member (Kagoshima University),
A. Kapoor, D.I. Fletcher and F.J. Franklin (The University of Newcastle upon Tyne)

The coefficient of friction, crack length and wear depth on the rail surface were examined to investigate their relationship considering the
changes of hardness profile with depth below rail surface due to accumulated passing tonnage. The data from the papers of Olofsson et al.
were re-examined for this purpose. The coefficient of friction and crack length were correlated with the hardness and hardness gradient of the
rail, which changes with accumulated passing tonnage because of plastic deformation and subsequent strain hardening. Wear depth had a close

relation to the coefficient of friction.
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Table 1 The data from papers of Olofsson et al.. Zone II: head area. Zone III: head check area. Zone IV: edge area
Location Gradient | Coefficient of Coefficient of Coefficient [Hardness [Hardness |Wear Crack
A,C: UIC 900A of friction, 1997 friction, 1999 of friction |Zone [V Zone III | depth, length,
B,D: UIC 1100 hardness max HV HV mm/MGT | mm/MGT
A,B: lubricated [HV/pm H:High rail head |H:High rail head
C,D: unlubricated E:High rail edge |E:High rail edge
A Zone III -old 0.008 0.25(E) 0.19(E) 0.25 350 370 0.026 0.008
B Zone III -old 0.028 0.33(E) 0.19(E) 0.33 370 430 0.023 0.015
C Zone III -old 0.028 0.33(E) 0.39(E) 0.39 370 370 0.118 0.011
D Zone III -old 0.060 0.47(E) 0.45(E) 0.47 410 465 0.07 0.129
C Zone II -old 0.13 0.67(H) 0.43(H) 0.67
D Zone II -old 0.10 0.60(H) 0.45(H) 0.60
A Zone III -new 0.32(E) 0.16(E 0.32 340 0.065 0
B Zone III -new 0.37(E 0.25(E 0.37 375 0.037 0.04
C Zone III -new 0.24(E 041(E 041 370 0.215 0
D Zone III -new 0.39(E 0.43(E) 0.43 410 0.093 0.116
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Fig.2 Relation between crack length and coefficient of friction
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Fig.4 Relation between wear depth and coefficient of friction
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