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NKK has developed a high strength pearlitic steel rail (SP (Super Pearlite) rail) with superior wear and
damage resistance for heavy haul railways. Comprehensive research on relationships between microstructural
factors and wear or RCF (Rolling Contact Fatigue) behavior, revealed that refinement of pearlite colonies
was very effective to improve wear and damage resistance. In SP rail, refinement of pearlite colony size has
been achieved through alloy design and TMCP (Thermo-Mechanical Controlled Processing). In this report,
basic properties of SP rail including wear and RCF behavior, together with concept of microstructural con-
trol have been introduced.
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Table 1 Quantitative microstructural analysis results

Colony size Lamellar | Volume fraction
Code D (y m) ’ spacing, of cementite, HV
petH A (U m) V(%)
P1 150 0.35 41 270
P2 80 0.15 47 390
P3 80 0.33 47 295
P4 55 0.11 49 395
2.2GPa 1200rpm 3°
5
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Photo 3 Appearance of the sample after RCF test
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Table 2 SP
YS (MPa) | TS MPa) | EIl (%) R.A. (%)
SP 876 1312 16.0 38.4
THH370N 900 1303 13.5 26.1
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Photo 5 Microstructure near the surface after
wear test (a) SP, (b) THH370N

Photo 6 Microstructure near the surface after
wear test (a) SP, (b) THH370N
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Fig.11 Test method (4 point bend test)

Table 4 Results of bend test

Weld joint

Modulus of rupture (ksi) Deflection (inch)

SP-SP

176.2
188.2

1.032
1.459

AREMA spec.

Min. 125 Min. 0.75
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