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Influence of friction on edge seam defect for 430 stainless steel plate during
hot rolling process

Zeng Huaxu, Zhang Liwen, Zhang Chi, Xue Li
(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to improve the surface quality of hot-rolled plates, a four-pass reciprocating rolling model was developed by finite ele-
ment software MSC. Marc to simulate the side turn phenomenon in the hot rolling process of 430 stainless steel plate, and the influence of
friction factor on the side turn process was analyzed. The research results show that the side turn occurs only when the reduction amount of
plate reaches a certain degree, and the degree of side turn for plate increases with the continuous rolling process. When the friction factor
decreases, the degree of side turn decreases, until the friction factor is less than 0. 2, the side turn does not occur. It can be seen that lu-
bricating the surface of slab can effectively reduce the trimming loss caused by edge seam defects. In addition, by analyzing the displace-
ment distribution of plate along the width direction, it is found that the reason why the friction can affect the side turn process is that differ-
ent friction forces result in the difference of flow velocity between the metal on the surface and the metal on the side along the width direc-
tion, which indirectly affects the side turn.
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Fig. 1 Geometric model and grid division of 430 stainless steel

plate during hot rolling process
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Table 1 Rolling schedule of plate

K AH/mm /% H,/mm V/(mm - s7)

1 45.0 30 105.0 3000

2 31.5 30 73.5 -3000

3 22.0 30 51.5 3000

4 15.5 30 36.0 -3000
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Fig. 2 Displacement distributions of plate in width direction after different passes of rolling

(a) The first pass  (b) The second pass
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Fig. 3 Corner profile diagram of plate after different passes of rolling
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(¢) The third pass

(d) The fourth pass
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Fig. 4 Simulation and experimental results of side turn for plate

after four passes of rolling
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Fig. 5 Comparison between simulation and experimental results of

turn over-spread for plate after different passes of rolling
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Fig. 6 Displacement distributions of plate in width direction under different friction factors after rolling
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Fig. 7 Change curve of turn over-spread for plate with

friction factor after rolling
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