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Evolution of Bending Deformation of U75V Steel 60AT Rail
during Air-Cooling Process after Rolling

Chen Lin, Wang Huijun, Li Zeyuan and Liu Yuyan
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The continuous cooling transformation ( CCT) curves of U75V steel (/% :0.75C, 0.635i, 0. 95Mn,
0. 025P,0. 004S,0. 26Cr,0.05V) are measured by a Gleeble-3500 thermal simulation testing machine, and the calculated
model for temperature field and structure transformation of 60AT rail during air-cooling process after rolling is established by
using DEFORM-3D finite element software to study and analyze the effect of temperature and structure on bending deforma-
tion of 60AT rail during 150 ~ 700 s air-cooling process after rolling. Results show that the effect of great volume to surface-
area ratio of rail waist of 60AT rail on distribution of temperature at whole rail section is larger, with rail air-cooling for
150 s, there is no phase transformation at section of 60AT rail and the siructure is all austenite, with temperature dropping
i. e. air cooling for 650 s, the 97.2 % austenite at rail section transfers to pearlite, besides the effect of structure transfor-
mation on bending deformation of rail is larger, at end air-cooling the bending deflection of rail in Y-direction ( lateral ben-
ding) is —0.07 mm, i.e. the bending is toward rail bottom short edge, and the bending deflection of rail in Z-direction
( positive bending) is 0.228 mm, i. e. the bending is toward rail head. The calculation results are available for reference of
pre-bending in rail straightening process.
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C Si Mn P S v Cr
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Fig.2 Continuous cooling transformation ( CCT) curves of test-
ed U75V steel
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700 s of 60AT rail in air-cooling process after rolling

100

80

(=)
(=}
T

Lk /%
S

20

0

100 500 600 700 800

400
B 8] /s

200 300

B4 G0AT HBLALIR 75 ¥ o 1 i v ] B T BR O 1A 32

Fig.4 Percentage of transformed pearlite at middle section of
60AT rail in air-cooling process after rolling
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Fig.5 Schematics of calculation method for bending deforma-
tion of 60AT rail in air-cooling process after rolling
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Fig.7 Curves of bending deformation of 60AT rail in air-cooling process after rolling in Y-

direction (a) and Z-direction (b)
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