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Finite Element Analysis on 100-Meter Rail Temperature Field of
U75V Steel during Cooling before Straightening

Li Ge', Cui Haiyan' and Chen Lin’
(1 Architecture and Civil Engineering School and 2 Material and Metallurgy School, Inner Mongolia University of
Science and Technology, Baotou 014010)

Abstract With analvzing the thermal boundary conditions in cooling process of U75V steel rail, the temperature field
of 100 m steel rail during cooling process at 845 ~ 150 C before straightening has been calculated by using three-dimen-
sional non-linear finite element method. Results showed that during cooling process the temperature decrease rate was dif-
ferent at different position of cross- section of rail, in initial cooling period (200 ~2 000 s) a “platform” period with tem-
perature decreasing slow for each curve occurred, for instance the cooling rate was fastest at edge of rail bottom at which the
phase transition was earliest; in cooling for 2 500 ~3 000 =, the temperature at rail head, rail waist and median of rail bot-
tom decreased very quickly and the temperature difference between rail head and edge of rail hottom was about 5 °C, in
cooling for 5 000 ~7 000 s the temperature of each position tended to show no difference; the difference between calculated
temperature and measured temperature at situ was less than 50 C.

Material Index 100 m L75V Steel Rail, Bending before Straightening, Transient Temperature Field, FEM
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Fig. 1 Model of finite element method and mesh division
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Table 1 Chemical composition of U75V steel / %

C Si Mn P S \
0.70 ~ 0.50 ~ 0.75 ~ < 0.008 ~ 0.04 ~
0.78 0.70 1.05 0.025 0.025 0.08
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Table 2 Thermal physical parameters of U75V steel

B, FHRER W/ R ETERES HUE x10%

T (Wm0 keem™) BE kO] (JomY)

0 48.1 7 850 0.8 490 0
200 45.2 7 850 0.8 540 8.0
350 38.1 7 850 0.8 607 16.8
600 32.7 7 850 0.8 712 27.3
850 24.4 7 850 0.8 830 57.9
900 16.0 7 850 0.8 920 60.2
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Fig.2 Face number for calculated
position of rail side
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Table 3 Angle factor F of rail side

NS 1 2 3 4 5 6 7
ME¥ 1.0 1.0 0.78 0.55 0.83 1.0 1.0
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Fig. 3 Total coefficient of heat transfer during cooling of rail
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Fig.4 Temperature-time curves for different position of rail: (a) 0 ~3 000 s;
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Fig.5 Comparison between calculated temperature and meas-

ured temperature at median of rail bottom
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