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Effect of Carbon in Molten Steel and Gaseous Oxygen
on the Rate of Decarbonization.

(Kinetics of decarbonization in molten steel —III)

Synopsis:

Takehiko Fujii

To study the kinetics of decarbonization in molten steel precisely, a high-frequency induc-
tion furnace in which atmosphere could be controlled during experiments was made in a labo-
ratory, and the effect of carbon in molten steel and gaseous oxygen on the rate of decarboni-

zation in molten steel was studied.

In this ex
ted in a pure MgO crucible under flow of 1009,

periments, 1°4 kg of electrolytic iron was mel-
argon gas, and after adding appropriate amount

©of carbon to molten iron, the concentration of gaseous oxygen in flowing argon gas was app-

Topriately controlled constantly at 0, 2, 5, 6, 8, 10, 13, 16 and 20%.

Then the rate of decar-

bonization between 0~0+80% C was measured by sampling from molten steel every 15 minu-

tes at 1600°C under flow of gas, oxygen concentration of which was constant.

results were obtained.

The following

(1) The constant rate of decarbonization -was recognized, also when atmosphere was 100%

argon.
the crucible wall (M&0).

This reaction of decarbonization caused by reaction of the_C in molten steel with

(2) Q>O'15%; when the concentration of gaseous oxygen was constant, the rate of decar-
bonization (this rate was a difference between the total rate of decarbonization which was

measured and the rate of decarbonization by the crucible wall (MgO).

The following rates

were the same.) was constant in spite of the concentration of carbon in molten steel.

(3) C€<0°15%; the rate of decarbonizaton dropped rapidely and approached zero. This
tendency was similar to the case of open hearth furnaces. _

(4) When the concentration of gaseous oxygen increased from 0% to 109, the rate of

decarbonization increased gradually.

But since it was more than 10%, the rate became appro-

ximately constant, and the oxide-film was recognized on free surface of molten steel when

concentration of C became under 0°159%.

(5) In this experiments, C—O relation was under the Vacher & Hamilton’s curve, and

conceniration of Q increased rapidly when the concentration of _Q became under ¢-i59.
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Part Names
Shutter
Prism for temp. measurement
Sight and sampling hole
Water outlet for shéll cooling -
Water inlet for shell cooling
Gas outlet
Gas inlet
Water jacket
Power joint
MgO crucible
“0O” ring for gas tight
Qil seal for gas tight
Bakelite support
Bakelite ring
Induction coil
Coil supporter
$ilica tube
Bakelite disc
Magnesia powder
Driving steel shaft
Steel canopy
Gas-tight steel shell
Steel frame

Fig. 1. 10kW high-frequency induction furnace.
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SiO; 0*70~ 0°80%
MgO 975 ~98°59%,
CaO 0'8 ~ 1°8%

Fe(I+ 1) 0°05~ 0°10%
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Oxygen tank.
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Fig. 2. Apparatus of experiment.
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Table 1. Composition of electrolytic iron.
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— — , ;\ n
0.80 | — 1 — | — — - -~ = - = — ., 40| — 56 | — — . —
0.70 - = = — o e — | 487 448 420| — | 457 - = —
0.60 — 1 255 — 275 - = - = — . 487 | 448 420! — | 457 | 504 . 504 504
0.50 | — | 275 281 278 — 392 — | 392 392 487 | 448 420 | 406 441 | 504 504 504
0.40 . 768 275‘ 281 214 364 . 392 | 364 392 378 ' 487 | 448 . 420 . 406 441 ! 504 © 504 504
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0.25 %8| — | — 268 364 ; 392 | 354? 392 378 | oagr| —  — | 406 448 | 504 504 504
0.20 ! 268 — | — 28 | 364; 392 364 3%2| B —  — — | 4061 392 | 504 504. 504
0.15 L — | — ¢ — | — 1 364: 392 364 392 378 | — © — . 406 392 | -504. 504 504
010 | — | — | — - = = 3] — 34 | — | —  — . 406 392 504 504 504
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Table ‘3. Rate of decarbonization by gaseous
oxygen in a high-frequency induction furnace.

Carbon | Temp. Atmosphere —(j;{gt

% °C - Argon |Oxygen| Po, %(10-;

% % mmHg .
0°40 1600 100 0 0 ¢}
0+40 1600 - 98 2 15°2 104
0+40 1600 95 5 38°0 132
040 16C0 94 6 456 230
0°40 1600 92 8 608 367

0°40 1600 90 10 760 545°

0°40 1600 87 13 98°8 568
0+40 1600 84 16 1216 561
0+ 40 1600 80 20 152°0 608
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Fig. 7. Rate of decarbonization by gaseous 0OXy-
gen vs. C in a high-frequency induction

furnace. 1600°C oxygen 0~20%.
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A 92% O3 8% A 909% Oz 10% A 87% O: 13% A 84% O3 16% A 80% O2 20%
Cl4 | C15| C16 | C17 |average | C18 C19 |average | CZ20 C21 |average | C22 | C23 javerage | C24 C25 | average
—_ — — — - — — — — 775 — — — — — 728 —
— — — — — — 840 — — 775 — — — — — 728 —
— — — 658 — 798 840 819 910 775 842 714 — — — 728 —
644 | 644 | 616 | 658 641 798 840 819 910 775 |- 842 714 | 966 835 1037 [ 728 882
644 | 644 | 616 | 658 641 798 840 819 910 775 842 714 | 966 835 1037 | 728 882
644 | 644 | 616 | 658 641 798 840 819 910 775 842 714 | 966 835 1037 | 728 882
644 | 644 | 616 | 658 641 798 840 819 910 775 842" 714 | 966 835 1037 | 728 882
644 | 644 | 616 | 658 641 798 840 819 910 775 842 714 | 966 835 1037 | 728 882
644 | 644 | 616 | 658 641 798 840 819 910 —_ s 714 | 966 835 1037 | 728 882
644 | 644 | 616 | 658 641 798 — —_ 910 — — 714 | 966 835 1037 | 728 882
644 | 644 | - 280 | 336- 476 504 — — —_ — — —_ — —_ — — —
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