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Effect of Mechanical Reduction Process of 22MnBS5 Steel Slab
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Abstract: To address the internal quality issues of 1 400 mm X 300 mm thick 22MnBS5 steel slabs, a dynamic mesh me-
chanical soft-reduction model for slab solidification was developed. This model integrates multiple physical fields, includ-
ing fluid flow, heat transfer, solidification, and solute transport, to analyze the effects of reduction amount and reduction
zone on slab internal quality. The results show that mechanical soft reduction can effectively mitigate centerline segrega-
tion, and the improvement becomes more pronounced with increasing reduction amount. In particular, when a 10 mm re-
duction is applied, centerline segregation is significantly alleviated, with a notable decrease in the segregation ratio. Fur-
thermore, the selection of reduction position is critical. Under a casting speed of 1. 0 m/min and a superheat of 20 °C, ap-
plying reduction in the region 14 m-18 m below the mold meniscus, where the solid fraction is 0. 05-0. 45, exacerbates
segregation. Conversely, when reduction is applied in the region 16-20 m below the meniscus, corresponding to a solid
fraction of 0. 20-0. 95, solute transport is promoted, thereby improving segregation in the slabs.
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Fig. 1 Schematic diagram of mechanical reduction model
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Table 1 The continuous casting process parameter and physical properties of steel
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R R ST mm? 1 400x300 I (kgom™) 7 000
25 (A A UK /m 0.80 A SR 0.011
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Table 2 Chemical composition of 22MnBS steel %

C Si Mn P S Cr Ni

0.22~0.25 0.22~0.23 1.25~1.27 <0.05 <0.05 0.24~0.25 0.10~0.20

*3 RWAE
Table 3 Experimental plan
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Fig. 3 The schematic diagram of macrostructure sampling
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Fig. 4 Temperature measurement diagram at the slab exit
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