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Abstract: In this paper, a mathematical model for predicting the flow and solidification of the
mold under the control of the composite electromagnetic field of electromagnetic stirring and
electromagnetic braking was established to address issues related to solidification homogeneity
and surface defect control in continuous casting slabs. The wall-adapting local eddy-viscosity
(WALE) large eddy simulation model, in conjunction with a simplified inclusion capture
criterion, was employed to analyze the mechanism by which the composite electromagnetic field
controlled surface defects in the cast slabs. The findings reveal that the capture locations of
inclusions are mainly concentrated in the outer surface layer of the slabs; the difference between
the thickness of the solidified shell in the wide and narrow surface under the composite magnetic
field is reduced by 4. 59% compared with that without electromagnetic field, and the total amount
of inclusion capture under the composite magnetic field is reduced by 47. 21% compared with that
without electromagnetic field. It is found that electromagnetic braking inhibits the inclusion
capture in the solidified shell, and the core role of electromagnetic stirring is to promote the flow
and solidification homogeneity.

Key words: inclusion; electromagnetic braking; electromagnetic stirring; solidification
homogeneity; continuous casting mold
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Table 1 Physicjlé;ropffﬁﬁs:?aﬁ;:fs of molten steel % TV (UU) :_V% -
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AL /K 1787
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Table 2 Main dimensions and parameters

ZH ol
45 s R /mm 1 450x250
4 s TAE & /mm 800
S5 s E 15 B /mm 2500
2 AZUK O PR /mm 80
12 A K 1 ME /mm 130
BAZUK OB ARE /mm 211.5
BAFIK E RS /mm 80x65
B A /() -15
TWPIEL/(t-min™) 4
WA /(L - min™) 10
2% TH AN T AT BALTAT A F0 K7 /(m - min ™) 2.8
2 AR T BTV FUK i B/ (m - min™) 0. 46
HL AR H 4.5
HL A4 H U R /A 600
H, 8 1] 20 H e /A 500
FL FE i 2 e I 5 I 20
P10 ) B 2k e I 43/ 100

1.2 H=piEsl
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RN 22 S e PE I ERIE J0kE 5 6) k4 2
] (32 Bl 2 S 1, AN R AR G5 7) ke
AR AT T A B S AN P R RS s 3
RIVRZ5 Jeoh Bl B2 J5 PR B T

K F R IR AU 08) J 32 400 235 it 24 P9 )
Wiz g, LG sty B sh i i # A

op
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(3)
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G P AR 25 1T LR R
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LARRE 7 A AR %% TR
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Fig.2 Force on particles in solidification front
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Fig. 6 Spatial distribution of capture locations of bubble inclusions
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