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Abstract Low secondary dendrite arm spacing ( SDAS) and large center equiaxed crystal ratio (ECR) are heneficial
to reduce center segregation of high-carbon steel casting bloom with M + F-EMS. A Cellular Automaton-Finite Element
(CAFE) coupling model and secondary dendrite arm spacing ( SDAS) model of 220 mm x 260 mm casting bloom of steel
GCrl5 are established to study the effects of M-EMS, superheat and casting speed on central equiaxed crystal ratio ( ESR)
and SDAS. It is found that ECR in the center of bloom increases with decreasing superheat and increase intensifying M-
EMS, while SDAS decreases with the decrease of superheat and with the increase of M-EMS. The results reveal that M-
EMS and superheat has a significant effect on center ECR compared with casting speed. Casting speed has the obvious in-
fluence on solidification end and central solid fraction in strand. Industrial test results as compared supeheat 35 C and
casting speed 0. 75 m/min less than superheat 25 C and casting speed 0. 8 m/min and with M + F-EMS, the ECR in the
center of bearing steel GCrl5 bloom increases from original 27% to 38% and the SDAS is effectively refined, center carbon
segregation index decreases from original 1. 06 ~ 1. 39 t0 0. 93 ~ 1. 13.

Material Index 220 mm x 260 mm Casting Bloom , Bearing Steel GCrl5, Center Equiaxed Crystal Ratio, Secondary
Dendrite Arm Spacing, Center Segregation
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