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Abstract A compressible and non-isothermal three-dimensional VOF model for 260 t converter is established. The
characteristics of interaction process between the multi-hole supersonic jet and the converter bath are studied and the profile
change of interface between the jet and the molten steel is clarified. The mechanism of metal droplet splashing is revealed and
the size of the cavity is analyzed quantitatively. The results show that the blowing process has instantaneity, the gas-liquid in-
terface becomes unstable and causes splashing with the process of blowing and splashing can coexist in the form of large metal
strip and droplet. When the lance distance is 2.2 m and the flow rate is 53 000 m’/h, the dead zone area is about 12% ~
15% of the bottom area, the cavity diameter accounts for about 55% of the pool diameter, and the cavity depth accounts for
about 30% of the pool depth at formed during blowing. Through the analysis of industrial production practice index, it
shows that the by process lance distance 2. 2 m and flow rate 53 000 m’/h, oxygen blowing for 15. 2 min, oxygen comsump-
tion 47.7 m’/t, the dephosphorizing rate is 83. 1% and the charging materials comsumption decreases to 1 115 kg/t.
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Fig. 1 Model meshing situation
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Table 1 Boundary conditions and each phase parameters

mH 24 LI
TN PREET(P)/Pa 101 325
Sk AR (T ) /K 67
Bk O ERE () /(ms7!) 525
W RABREE(T,)/K 1873
ﬁﬁ(p)/(kg-m_l) 7 000
R () /[ kg e (mes) '] 0.006 5
FWEH(o)/(N-m™") 1.6
Hoptzs (e, ) /[« (kg K) 7'] 670
SHMER(A)/[W- (m-K) "] 40
HR  HE()/(kg-m?) 1.299
REEE () /[ kg » (m =) '] 1.19x10"5
(e, ) /[T - (kg - K) 7' ] 919.31
SHAK(A)/[W - (m-K) "] 0.024 6
() /K 300
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Table 2 Main design parameters of converter and oxygen
lance
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Fig.2 Velocity contour map at different blowing moments
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Fig.4 Fluctuation of gas-liquid interface at different time
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Fig.3 Variation of flow field in molten pool at different time
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Fig.5 Variation of cavity size with blowing time
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Table 3 Composition and temperature of pretreatment hot
metal

Bk RSt/ % wE/
C Si Mn S P T
4.576  0.382  0.192  0.014  0.0747 1334
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Table 4 Slag ingredient / %

BROs4 WEER  EEA WHEM Kk BE

3.79 6.69 0.94 - 1.0 0.037
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Table 5 Key smelting indicators
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