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Influence of yield strength on leveling for high-strength plate

Zhong Xiang', Wu Kai', Sun Yu', Zhang Hongwei’, Fu Weiai*, Kong Dewen’
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Tai’an Hualu Metalforming Machine Tool Co. , Lid., Tai’an 271000, China)

Abstract: High-strength steel plate has obvious strengthening characteristics, which is more difficult to level compared with ordinary plate.
Therefore, in order to solve the above problems, the leveling simulation model of high-strength plate was established, and the leveling process of
high-strength plate with different yield strengths was simulated. Then, the stress variation law of the plate in the leveling process was analyzed by
finite element method, and the influences of yield strength on leveling force, residual stress and flatness of high-strength plate were also ana-
lyzed. Furthermore, for the unsatisfactory leveling effect of plate with the yield strength of 1150 MPa, a two-pass leveling scheme was proposed.
The simulation results show that in the leveling process of the high-strength plate, the longitudinal stress is dominant, while the shear stress can be
ignored. Under the large deformation scheme, with the increasing of yield strength, the stress concentration phenomenon at the edge of plate becomes
more serious, and the flatness becomes worse. Thus, the two-pass leveling scheme can solve the straightening problem of ultra-high strength steel
plate with the yield strength of 1150 MPa, at the same time, it reduces the residual stress of plate and makes the stress distribution more uniform.
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Fig. 1  Relationship between bending deflection and reduction amount
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Table 1 Reduction amounts of upper row rollers (mm)
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Table 2 Basic parameters of leveling roll
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Table 3 Basic parameters of plate
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Fig.3  Mesh generation of model
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Fig. 4 Comparison of theoretical and simulation leveling forces
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Table 4 Maximum and minimum values of stress in

various directions during leveling process for plate ( MPa)
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Fig. 6 Variation curves of tensile stress in various directions with time at

integral point 12790
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Fig.7 Comparison of leveling forces for plate under different yield strengths
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Fig. 9 Longitudinal residual stresses along four analysis paths of plate under different yield strengths
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