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Abstract

One of the core challenges in wide slab continuous casting is the precise control of molten steel flow
in the mold, which is crucial for the final quality of the slab. A numerical simulation model under
constant steel throughput was established for molds with three widths: 1200 mm, 1400 mm, and
1600 mm, focusing on investigating the effect of a new vertical and horizontal magnetic pole combi-
nation device (VTHS-EMBFr). In the simulation, the horizontal magnetic pole current was fixed at 350
A, and the changes in molten steel flow were studied by varying the current intensity (100 A, 300 A,
500 A) and frequency (1~9 Hz) of the vertical magnetic poles. The simulation results show that as
the mold width increases from 1200 mm to 1600 mm, the maximum magnetic induction intensity
inside the mold is 0.085 T when the same vertical magnetic pole current IV = 100 A is applied, and
the internal magnetic field change does not vary with the increase in width. When the frequency
increases from 1 Hz to 9 Hz, the induced current increases from 2000 ] (A/m?2) to 42,000 ] (A/m?),
and the intensity and action range of the induced current increase with the increase in frequency.
Under the condition without magnetic poles, as the mold width increases from 1200 mm to 1600
mm, the molten steel surface flow velocity decreases from 0.33 m/s to 0.25 m/s. After applying
VTHS-EMBr electromagnetic braking, the molten steel surface flow velocity in the mold decreases
to 0.27 m/s for the 1200 mm width and increases to 0.30 m/s for the 1600 mm width.
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Table 1. Numerical simulation parameters and structural configuration specifications
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Figure 1. Models for electromagnetic field and flow field calculations. (a) Overall model for magnetic field calculation; (b)
Mesh of flow field calculation model
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Figure 2. Schematic diagram of magnetic field in VTHS-EMBr mold
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Figure 3. Magnetic field distribution under different widths. (2) W = 1200 mm; (b) W = 1400 mm; (c) W = 1600 mm
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Figure 4. Distribution of magnetic induction intensity along the central section
line of vertical magnetic pole under different widths when /u =350 A, Iv =100
A,and fv=1Hz
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Figure 5. Magnetic field distribution under different vertical magnetic pole currents
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Figure 6. Linear distribution diagram of magnetic field under different vertical
magnetic pole currents
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Figure 7. Velocity contour of molten steel in the mold without magnetic poles and after adding
magnetic poles

7. HRES MR EERBFANREE LE

DOI: 10.12677/mo0s.2026.155066 19 5 1 A


https://doi.org/10.12677/mos.2026.155066

ikl S

8 NAFEZAF T 1600 mm PYIHFE S EIXT ELIE], MDA Temi e Tok, A M9kt VTHS-EMBr H
Wi )5 T, VTHS-EMBr R 2l %% B AT DL I 25O 1847 77 1) R AT %ok A ES AR 1) = Jom s A ] Ok

A E R . I B R, AN AR A AL R R, L A X B RCR .

V(m/s)

e v T N T

R il
e ity 772
\= TN
s Ha oS
\i W, i )
o<,
=/
7
7, 1l \\ Q
zau ) \\
SN
iy N
S e NN\ 52
i el \\\\\\\\w
i) “\ NN LANSSNSN —
TN LIRS [TRENNe 865
LIRURIRIRIRIRIRIA N )

[ERTNTRIRIEIEN
[ERTNIRIRIRIRN
ERTIRINIRYY

ﬁ“ n
sy I/II/I v
Aoyt

]
cumun i

1

L I

-0.8-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0

Width,m

0.5

Figure 8. Velocity vector diagrams under different conditions
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