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Oxygen Potential in Basic Open- Hearth Furnaces.
(Kinetics of decarbonization in molten steel—I)
Takehiko Fujii

Synopsis:
The rate of decarbonization in open hearth furnaces has been discussed mainly with carbon
" 'and excess oxygen contents, and 40 in molten steel. But it is also necessary to consider the

rate of movement of oxygen from slag to molten steel and the rate of running away of CO-

bubbles.
The author restricted this problem within the rate of movement of oxygen from slag to metal.
Oxygen content, O'equ in iron, which was in equilibrium with slag, was newly used for

oxygen potential of slag, and oxygen content, O in molten steel was used for oxygen poten-
tial of metal as before. Then it was assumed that the difference of them, 40'=0'squ —O

gave not only the oxidation power of slag to metal quantitatively, but also the measure of
moving speed of oxygen from slag to metal."
In the open hearth furnace, the value of oxygen potential of metal, O was between O'equ and Oequ

{equilibrium value of O by the curve of Vacher & Hamilton), because carbon boil continuously

occurred in molten steel. In this state, the potentiality of decarbonization was controlled by
40, and 40’ made up for decrease of 40 by the speed equal to the speed of decrease of

40. Then the speed of decarbonization was controlled by the speed of formatmn and growth

of CO-bubble nucleus. '
Under this assumption, the change of Olequ and 4O' were examined in our 100t basic

open hearth furnace (—9; 0°08~0°80%), and moreover the change of (_)_ and AQ in low carbon

range were examined. The following results were obtained.
(1) In the refining period in which carbon contents dropped from 0°80 to 0°08%, O_and

O'equ was increased and moreover 40’ was increased as the carbon was eliminated.
(2) Accordingly excess oxygen, 40 in steel was increased as the carbon was eliminated.
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Table 1. Various data in refining period of basic open hearth furnaces.
Slag (male fraction) , .
ch Sam- | Time | Temp. co 0% - O'sat | O'equ fg_ equ (?8%55 o
arge| Ple | (mn) C% | O% | ca0+MgO Si0;+P,0s T |(Qlequ |(0.0028y 49 | areo
No. °C +MnO FeO t| "1 A1,04 % % —9/> ( C/J ) %
1 0 1518 | 0.40 |0.0171 0.637 | 0.114 0.244 0.1607 | 0.0803 ' 0.0632 | 0.0062 | 0.0109 | 0.50
N5 2 40 1575 | 0.13 | 0.0367 0.657 0.164 0.173 0.2065 | 0.1032 , 0.0665 | 0.0192 | 0.0175 | 0.50
3 70 1608 | 0.08 | 0.0609 0.614 0.268 0.111 0.2372 | 0.1233 | 0.0624 | 0.0312 | 0.0297 | 0.52
4 80 1625 | 0.08 | 0.0626 0.615 0.266 0.113 0.2541 0.1321(0.0695 0.0312 | 0.0314 | 0.52
1 ) o] 1490 | 0.54 |0.0086 0.683 | 0.088 0.225 | 0.1413 ¢ 0.0535 | 0.0449 | 0.0046 | 0.0044 | 0.38
N6 2 30 1557 ¢ 0.36 | 0.0162 0.703 | 0.110 0.182 !'0.1910 ; 0.0668 | 0.0506 | 0.0069 | 0.0093 | 0.35
3 | 8 1631 | 0.12° | 0.0419 0.682 0.170 0.143 0.2600 | 0.0988 | 0.0569 | 0.0208 | 0.0211 | 0.38
4 | 9% 1617 | 0.12 | 0.0525 0.654 0.198 0.141 0.2460’0.1156 0.0633 | 0.0208 | 0.0317 | 0.47
1 0 1547 © 0.37 |0.0216 0.658 | 0.126 0.211 0.1828 | 0.0915 | 0.0699 | 0.0067 | 0.0149 | 0.50
N7 2 20 1578  0.27 |-0.0205 0.683 | 0.129 0.182 0.2089 | 0.0877 | 0.0672 | 0.0092 | 0.0113 | 0.42
3 60 1625 . 0.12 | 0.0380 0.679 | 0.152 0.162 0.2541 | 0.1066 | 0.0686 | 0.0208 | 0.0172 | 0.42
4 65 1630 | 0.11 | 0.0367 0.682 | 0.171 0.142 0.2588 | 0.1036 | 0.0669-| 0.0227 | 0.0140 | 0.40.
1 0 153 | 0.39 | 0.0156 0.720 0.135 0.141 0.1742 | 0.0522 | 0.0366 | 0.0064 | 0.0092 | 0.30
N8 2 30 1563 | 0.24 | 0.0306 0.698 0.141 0.156 0.1959 | 0.0686 | 0.0380 | 0.0104 ' 0.0202 | 0.35
3 65 1626 | 0.12 | 0.0411 0.672 . 0.190 0.133 | 0.2547 | 0.1020 | 0.0609 | 0.0208 : 0.0203 | 0.40
4 70 1625 | 0.13 | 0.0347 0.704 | 0.173 0.117 0.2541 | 0.0762 | 0.0415 | 0.0192 { 0.0155 | 0.30
1 0 — 1.14 — 0.601 0.168 0.227 C— — — | 0.0021 — | 0.63
N9 2 70 1570 | 0.55 | 0.0134 0.695 0.161 0.137 0.2018 | 0.0706 | 0.0472 | 0.0045 | 0.0089 | 0.35
3 85 1588 | 0.52 | 0.0163 0.709 0.162 0.124 0.2275 | 0.0682 | 0.0519 | 0.0048 | 0.0115 | 0.30
N1b 1 0 1529 1.08 — 0.629 0.137 0.229 0.1687 | 0.0961 — | 0.0023 — 0.57
2 65 1602 | 0.68 | 0.0142 0.755 0.106 0.135 0.2312 | 0.0462 | 0.0320 | 0.0036 | 0.0106 | 0.20
N11 1 0 — 1.01 — 0.695 0.108 0.194 — — — | 0.0024 — 0.40°
2 30 — 0.83 - 0.657 0.155 0.182 — — — 10.0030 — 0.52
N12 1 80 1616 | 0.65 0.683 0.142 0.156 0.2449 | 0.3028 0.0038 — 0.42
2 85 | 1615 | 0.65 - 0.703 0.136 0.154 0.2438 | 0.0853 | — | 0.0038 — 0.35
I o1 0 1544 | 0.24 10.0183 0.658 0.107 0.229 0.1803 | 0.0901 | 0.0718 | 0.0104 | 0.0079 | 0.50
Ni3 | 2 25 1613 - 0.14  0.0304 0.642 0.167 0.183 0.2415 | 0.1328 | 0.1024 | 0.0178 ; 0.0126 | 0.55
3 75 1636 * 0.07 . 0.0598 0.612 0.245 0.136 0.2655 | 0.1460 | 0.0862 | 0.0357 | 0.0241 | 0.55
} 4 85 1628 | 0.11 | 0.0521 0.609 0.258 0.126 0.2570 | 0.1413 | 0.0892 | 0.0227 { 0.0204 ;| 0.55
- AFEIIRRIVCIRENT W 5.
log %0'sar- = — 6320/t +2°734  eceveeeeee (1)
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Special Features of Vacuum Ingot-Casting Process.

(Comparison of vacuum and air-cast steel—I)

Tonoya Suzuki and Toshihiko Asakuma

Synopsis: '

The authors studied the vacuum ingot-casting from June, 1955.

The first degassing unit was pﬁt in operation in September 1957, and, in addition, 3 units

were developed. At the present time, they can make 4 ingots with &t to 20t continuously.

Special features of vacuum ingot casting process are as follows:

(1) The oxidation of the pouring stream and surface of the steel are prevented as there
is no oxygen in the vacuum chamber.

(2) When the steel enters the vacuum, the steel stream is divided up into little drops
with diameter of 1z to 10mm. )

(3) The sources of hydrogen from bricks and patching are eliminated.

(4) There is a greater latitude with regard to the pouring speed.

(5) The scum and non-metallic inclusions are floated by the violent boiling and bubbling.

(6) Under the vacuum 2 mmHg to 5 mmHg, 60% of hydrogen and 309% of oxygen are re-
moved.
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