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A Study of Water Modelling on Mechanism of Removal of
Inclusions in Molten Steel by Bubble Wake
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Abstract The removing process of inclusions by bubble wake in steel has been studied by using water model and high
speed video recorder and the rule of inclusions removing through bubble wake and the effect of bubble size and inclusion
size and concentration on inclusions removing by bubble wake are analyzed. Results show that the bubble wake is favoura-
ble to promote the inclusions floating off; there are boundary zone and rising zone in bubble wake; the removing process of
inclusions has three sub-processes: (1) inclusions approaching and entering into the boundary zone to produce disturb-
ance, (2) entering into the bubble wake rising zone and (3) inclusions going on rising up or escaping from bubble wake
rising zone to float off; with increasing bubble diameter D, and particle concentration C, are available to remove inclusions
in steel by bubble wake; the smaller the particle diameter D, the easier the inclusions to be remove by bubble wake.

Material Index Bubble Wake, Removal of Inclusions, Mechanism, Molten Steel, Water Modelling, Non-Metallic
Inclusions
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Fig.1 Schematic of water modelling test device
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Fig. 4 Schematics of sub-processes of inclusion particles removing by bubble wake, inclu-

sion particles approaching and entering into bubbler wake boundary zone (1), entering into

bubble wake raising zone (2) and going on rising up or escaping from bubble wake rising
zone (3)
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Table 1 Effect of diameter of inclusion particles D, on cap-
ture rate V

FEYER D,/ pm (PR V/(n, - s7")
15 ~83 12.2
83 ~198 9.5
198 ~ 350 7.4
350 ~495 5.7
495 ~ 589 4.5
$EM

[1] Miki Y, Thomas B G. Modeling of Inclusion Removal in a Tundish
[ 1]. Metallurgical and Materials Transactions B; Process Metallurgy
and Materials Processing Science,1999,30(4) :639-654.

{2] Zhang L F,Thomas B G. Numerical Simulation on Inclusion Trans-
port in Continuous Casting Mold[ J]. Journal of University of Science
and Technology Beijing: Mineral Metallurgy Materials ( Eng Ed ),
2006,13(4) :293-300.

[3] Zhang L F,Aoki ], Thomas B G. Inclusion Removal by Bubble Flota-
tion in a Continuous Casting Mold[ J]. Metall Mater Trans B,2006,
37(3) :361-379.

[4] Pan W, Uemura K, Koyama S. Cold Model Experiment on Entrap-
ment of Inclusions in Steel by Inert Gas Bubbles[ J]. Tetsu-to-
Hagane’,1992,78(8) :87-94.

[5] Wang L,Lee H G,Hayes. Prediction of the Optimum Bubble Size for
Inclusion Removal from Molten Steel by Flotation[ J]. ISIJ Interna-
tional ,1996,36(1) .7-16.

[6] Zhang L,Taniguchi S. Fundamentals of Inclusion Removal from Liq-
uid Steel by Bubble Flotation[ ]]. International Materials Reviews,
2000,45(2) :59-82.

(7] BER, T, ELH, 5. B/NRANRB 2 50y Bib
[J]. &8 %48 ,2003 ,39(4) :431-434.

[8] Wang L T,Zhang Q Y,Li Z B, et al. Fundamental of Inclusion Re-
moval from Molten Steel by Rising Bubble[ J]. Journal Iron and Steel

Dy /mm

8 10 12 0 10 20 30
-3
Cplln, * em )

BS5 SMER D,(a) FIRIEYPRFHRE C, (b) IHEIRHEEE V 9%

Fig.5 Effect of bubble diameter D, (a) and concentration of inclusion particles C, (b)
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