5 7R W
SPECIAL STEEL

Vol. 47. No. 3
May 2026 - 75 °

FeE iR E N INE BT R P INESRIT AR

HoR, BER', R B Bkl ERE, HKE'
(1 1L TR R AR SR 4B, B 11404452 AL KRSE 4% 6 WL 110819;
3 MR BR AW A A BR 2N B 2 A o0, $E00T 113001)

BB SRR TR, TF T M EE Dl BRI I A T O X T B e i L R S, AT 9t
INFBE R BFFEXS G2, @3 T VOF (Volume of Fluid) Z2 A A | 358 73 B AN 8] De VE B2 M9 78 R A R AIE L3547
B A, TR 0 LA B A1 B RIAT N . PS4 R, 20 kefs %5 B K LB 20 00 i BB R BV T LA TR
A P T B BRI 5 AA B0 NI S5 0580 AR 78 RS AR VRT3 , P08 R 0. 06 m, K-8 L T A
BT A 5 T G A v i B B AR EICR s i FHE, SR de e v R B, O TR R B B e ke i, v
o R4 32 0. 08 m, 7 IR 457 B F () A28 K, 5 5500 L 1 2 e, VA I U S IR ARV R A T A O e e T AR
FH 15 ke/s B9 0% B3 25 kg/s B 74. 3%

SRR B GR I ; DETEMRE  WORTESN s BIEAT N BUEA

DOI:10. 20057/j. 1003-8620. N250563 ~ HIE 432 TF775. 6

Effect of Casting Speed on Slag Entrainment
Behaviour During Ingot Filling
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Abstract: Slag entrainment compromises ingot quality. Investigating its behaviour during ingot casting is crucial for en-
hancing product quality. In this study, a 9 t octagonal ingot was selected as the research object and a VOF (Volume of
Fluid) multiphase flow model was established to systematically analyze the behaviour of molten steel filling flow fields,
variations in Weber number, liquid surface fluctuations, and steel-slag interface behavior under different casting speeds.
The results show that a casting speed of 20 kg/s represents the critical maximum casting speed at which slag entrainment oc-
curs in this ingot. Below this speed, the Weber number near the central flow stream remains lower than the critical value,
indicating stable flow patterns and mild surface fluctuations, with a central wave height of 0. 06 m. The steel-slag interface
remains stable, and slag entrainment does not occur. When the casting speed exceeds this threshold, the Weber number
near the central flow stream exceeds the critical value, reducing flow stability. The height of the central surface hump and
the turbulent kinetic energy of the central jet increase, raising the central wave height to about 0. 08 m. The residence
time of slag eye becomes longer, intensifying surface fluctuations and destabilizing the steel-slag interface. Consequently,
the residual slag phase content in the molten steel increases sharply, with the residual rate rising from 0% at 15 kg/s to
74.3% at 25 kg/s.

Key Words: Ingot Casting; Casting Speed; Liquid Surface Fluctuations; Slag Entrai-nment Behaviour; Numerical
Simulation
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Fig. 1 Schematic diagram of the physical model and mesh par-
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®1 WMBEMRPBEUZRS (RESH)

Table 1 Chemical composition of molten steel and slag %
C Si Mn Cr Mo P S
0.41 027 0.65 1.05 0.20 <0.02 <0.01

(Ca0)/(Si0,) ALO, MgO Na,0 B,0, MnO F.C
590 550 499 420 530
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Fig. 2 Variation in height of the central surface hump during
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the initial stage of ingot filling
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Fig. 3 Ingot filling to 200 mm at different pouring speed: (a) longitudinal section slag schematic diagram, (b) cross—section Weber

number cloud diagram of steel—slag interface
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Fig. 6 Liquid surface fluctuation diagram at different casting speeds
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