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Numerical Simulation on Heat Treatment
Process of H380 New High Strength Steel Rail
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(1 School of Materials and Metallurgy ,Inner Mongolia University of Science and Technology , Baotou 014010
2 Inner Mongolia Baotou Steel Co Ltd. Baotou Steel Technology Center, Baotou 014010)

Abstract The quenching process of H380 grade heat-treated steel rails is analyzed by computer numerical simula-
tion. The rail heat treatment process is a “continuous isothermal transformation process” between the isothermal transition
and the continuous cooling transition. The calculation shows that the temperature drop of the H380 grade heat treatment steel
rail is controlled at 200 ~ 250 °C, and the rail head phase transition temperature should not exceed 620 °C , the pearlite
structure phase transition temperature at the tensile strength sampling position at the rail head should not exceed 650 C,
and the phase change incubation period is between 22 ~ 30 s. In this section, the cooling intensity is strengthened and the
pearlite phase transition temperature is lowered. It is beneficial to the deepening of the hardened layer of the rail head, to in-

crease tensile strength of the heat-treated rail of this grade.
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Table 1 Chemical composition of H380 grade rail/ %

C Si Mn Cr Nb
0.75~0.85 0.60~0.75 0.8~1.0 0.25~0.55 0.02~0.03
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Table 2 Heat transfer coefficients at each position of the
rail at different temperature drops/1000w - {m’ - k) '

fE 930-~750C 120C  30C 30 C 20 C
En 0.16 0.30 0.55 0.43 0.34
=K 0.16 0.40 0.47 0.68 0.56
I 0.16 0.40 0.47 0.22 0.12
T=AK 0.16 0.30 0.55 0.68 0.34
BUK 0.16 0.36 0.56 0.535 0.35
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Fig.1 Position of rail head and corresponding temperature drop curve
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Fig.2 Curves of incubation period and phase transition temper-
ature at three points of rail head
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Fig.3 Morphology of structure of rail head surface: (a) tread;(b) upper arc;(c) side
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Fig.4 Transformation amount of pearlite structure of rail profile as P1 point pearlite transformation 100% (a) ,P1 ~ P4 point pearlite

transformation 100% (b) and rail left quenching line (c¢)
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Fig. 6 Sampling at 5 points on rail head B line
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Fig.7 Five-point incubation peried of rail head B line and corresponding transition tem-

perature (a) and Rockwell hardness value (b)
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Table 4 H380 grade steel rail mechanical properties by optimized heat treatment
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Fig.8 Microstructure of rail head tread (a) and upper arc (b)
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