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Mechanism of Deoxidation with Degassing of Soluble Gas from Molten Steel

Hidetoshi MATSUNO, Yoshiteru KIKUCHI, Manabu ARAl, Kenzo Y AMADA and Toshio ISHII

Synopsis : Experimental and theoretical studies were carried out to understand the mechanism of deoxidation with soluble gas in molten steel in an RH

degasser.

A large quantity of soluble gas was dissolved in molten steel, after decreasing the pressure rapidly during degassing, inclusions were

trapped by fine bubbles and are then floated and removed. Experiments demonstrated the deoxidation rate was larger than that of convention-

al argon gas bubbling. A kinetic model for deoxidation in the RH degasser was developed to estimate the deoxidation rates in a vacuum ves-

sel and in a ladle, and to predict the behavior of oxygen content.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental conditions.

(unit:mass%)

Furnace 500kg IF
Crucible MgO, 1.D.400mm ¢
Metal Fe-0.9/1.0%C~<0.1%Si-<0.1%Mn-0.03/0.15%Al
-0.006/0.035%N,  450kg

Flux 65%Ca0-25%Al,05-10%Mg0
Temperature 1773~1923K
Vacuum vessel (I.D. 320mm ¢

pressure 2~5x10°Pa

snorkel length| 1250 ~ 1400mm

snorkel 1.D. |50, 75mm ¢

Ar gas 1~3NI/min
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0.4 S —
@ with N addition, w/W=0.48
L A with N addition, 0.35<w/W<0.40
hd Owithout N addition, w/W=0.48
03 | _ Awithout N addition, 0.26<w/W<0.40
~~
|
£ Qa
-= A
€02
A
o I A
X A
01 [ A
A
0
0 2 4 6
W/Q (min)
Fig. 3. Effect of W/Q on K,,.
04 ———
@ with N addition, 1.7<W/Q<2.7
{ Awith N addition, W/Q=35
! Owithout N addition, 1.7<W,/Q<2.7
0.3 [ awithout N addition, /=39
'_/\
1
£ ee ©
g 02
~ o)
e A
X (o]
01 B o)
A
0
0 0.2 04 0.6
w/W (=)

Fig. 4. Effect of w/W on K,

TIT, Ko & wWDRRRE Fig. 4 IIR$H, BRmEMNE
E—EDRHTIE, BB KX &5 EHEHETE
B KkEL k-7,

3-3 BAFORE

WA ZRHO K@ RAE L CO BB, B 5 2k
YT EREL, SIS L kd & EA S TR
DORRABEL 7=, PIHHEEFEA0.035 mass% THIER A 2
U, HIZERETIE0.02mass% & 7 - =B ATEO Y T ILD
Xdfil & Fig. 5 12T, SalrmiMIsEwWERTH 0 |

515 I



$% & $ Vo!. 85 (1999) No. 7
X 3
. I Imm | ‘

Fig. 5. Example of bubbles trapped by sample with rapid
cooling.
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Fig. 6. Frequency of bubble diameter.
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