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Finite Element Simulation, Optimization and Stress Analysis on
Blooming and Rolling Heavy Rail

Chen Lin', Zong Wei', Tian Zhongliang', Gao Michao' and Ru Jing’
(1 Material and Metallurgy School, Inner Mongolia University of Science and Technology, Baotou 014010;
2 Zhongye Dongfang Engineering and Research Corp, Baotou 014010)

Abstract Numerical simulation on blooming and rolling process for U75V steel heavy rail with 280 mm x 380 mm
cast bloom has been carried out by ANSYS/LS-DYNA software to optimize C pass of knifing pass and analyze on stress dis-
tribution of cross section of blooming heavy rail before and after optimization. Results show that with pass optimization, the
equivalent stress of heavy rail during rolling decreases, the equivalent stress status of middle axle is improved, the fluctua-
tion range of stress for original pass is 9 ~44 MPa and that for optimized pass is 8 ~30 MPa, and the middle axle vertical

maximum stress decreases to 21. 1 MPa from 41. 4 MPa with original pass.
Material Index Finite Element Simulation, Heavy Rail, Blooming, Knifing Pass, Pass Optimization
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Fig.1 (a) relation between plastic strain and material single axle hardening; (b) model and meshing; (c) 3-D finite element model

of original pass and (d) optimized pass
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Table 1 Rolling parameters with original pass and opti-
mized pass
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Fig.2 Equivalent stress contour plot for rolling with original pass (a, b, ¢) and optimized pass (d, e, )
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Table 2 Comparison of equivalent stress at 3 passes be-
tween original pass and optimized pass /MPa
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Fig.3 Vertical equivalent stress contour plot of middle axle af-

ter C pass: (1) original pass; (2) optimized pass
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Fig.4 Comparison of longitudinal stress contour plot between (a) original pass and (b) optimized pass; (c) comparison of longitudi-
nal stress value of axle contour plot between original pass (1) and optimized pass (2)
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