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Finite Element Analysis on Metal Flow Behavior of Hot Rolled
U-Section Steel Sheet Pile during Finishing Rolling Process

Liu Sheng', Zhang Zhenxing’, Gong Na', Hong Mei', Shang Guifang' and Jin Qiao'
(1 Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of Science and
Technology, Wuhan 430081 ; 2 Stevedoring Co, Wuhan Iron and Steel ( Group) Corp, Wuhan 430082 )

Abstract According to the buckling defects of hot rolled U-section sheet pile (steel SY390BZ /% . 0.23C,
1. 60Mn, 0.448Si, 0. 18V, 0. 18Ti, 0. 05Nb) formed during rolling process, the numerical-simulated calculation on finish-
ing process of sheet pile bas been carried out by using the dynamic-explicit-calculated method of finite element software
ABAQUS and combined with experimental-measured parameters in lab. Based on simulation calculation, according to the
distribution of node displacement vector on rolling plane, the rule of metal flow pattern of lateral and longitudinal section is
analyzed. Simulation results show that there are zero displacement lines on work-piece section in pass reduction direction, it
indicates there is a neutral flow plane for work piece metal flow in rolling force direction at flange and locker of U-section
sheet pile work piece in rolling process, in company with fast flow of metal at locker flange and slow flow of metal at web of
work piece thus to occur buckling phenomenon.
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Fig.1 Pass dimension of DCBA mill: (a) D, (b) C, (¢) B, (a) A
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Fig.2 Three dimensional elastic-plastic dynamic finite element model of U section steel sheet pile: (a) D pass; (b) sectional view of
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Table 1 Basic rolling parameters and rolling regulation
schedule
EapEEE FLegtE/ SLHFe R/
Fg BE mm m (r-s-1)
1 D, 0.538
) Dy 11.6 23 0,488
3 Cy 0.553
4 s 10.1 2 0.459
5 B, 0.411
s By 9.4 17.5 0. 594
7 Ay 0.408
8 Ax 5-6 16 0.631
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Fig.3 Diagram of displacement of work piece in Y direction in DCBA passes: flow at (a)
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locker, web shoulder (b), (c) web in Y direction and (d) diagram of displacement of work piece in

Y direction during stable rolling stage
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