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Abstract: HRB400 steel is a low-carbon steel commonly used in construction engineering, and continuous casting is a key stage in its
production process. The solidification microstructure of continuous casting billets has an important influence on subsequent processing
and the final properties of steel products. In this study, the solidification microstructure evolution of HRB400 steel during continuous
casting was numerically simulated using the CAFE method based on ProCAST software. The effects of molten steel superheat and
cooling water intensity on the solidification microstructure of the billet were investigated. The results show that reducing the superheat
is beneficial for decreasing the temperature gradient ahead of the solid—liquid interface and promoting the formation of center equiaxed
grains. When the superheat is reduced from 40 °C to 10 °C, the fraction of equiaxed grains increases from 57.3% to 65.5%. In addition,
appropriately decreasing the cooling water intensity can also suppress excessive growth of columnar grains and improve the
microstructural uniformity of the billet. The results provide a theoretical basis for process optimization and solidification
microstructure control in the continuous casting of HRB400 steel.
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