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BEHAVIOR OF OXYGEN DURING OXIDIZING PERIOD
IN THE ACID OPEN-HEARTH FURNACE PROCESS.

Yoshitaka Nakagawa

‘Synopsis: o

‘The behavior of oxygen during refining process iz most important and fundamental reaction.
‘Many investigations on the oxygen had been studied with the pure system, but investigation on
-the behavior of the oxygen during refining process of steel had not been studied. .

The authors studied on the mechanism of operation of oxygen against the bath during
oxidizing period in the acid open-hearth furnace process by the limmestone method. ‘

Most of oxygen Cabout 60~70%) operated for the bath through the oxidizing period were supplied
from the additional ore and about 30% oxygen came from atmosphere in the furnace and then
small quantity of it were supplied from the iron oxide in the slag. ‘ '

Therefore it was possible to calculate the slag weight by compositions of slag at the above
.mentioned times and the amount of additional limestone, and to calculate the iron oxide weight
from the slag weight and the concentration of iron oxide in ‘the slag. ‘ a o

Effect of the oxygen from ore were influenced by CaO/SiO; insthe slag. If Ca0/Si0O, increased
4t effect was rapid, and the oxygén from atmosphere was infiuenced strongly by physical con-
.ditions of the slag (for instance, thickness, disturbance of surface etc.) in comparision with chemical
.composition of it (for instance, FeO and MnO content, Ca0/SiO. etc.). The oxygen supplied from
‘the iron oxide in the slag were influenced by the chemical slag conditions, the amount of additi-
.onal limestone and the temperature. : '

Most of oxygen (about 75%) which had been sent into ‘the bath were used for oxidation of
.carbon and about 202 and 8% of it were used for oxidation of silicon and manganese respectively.

The oxygen from the ore was calculated by the amount of the additional ore and its composition,

4 -and the oxygen from slag was calculated from variation of the iron oxide weight in the slags and

: S0 the remaining oxygen must have come from atmosphere.

: The method of calculation of the iron oxide weight in'the slag was as follows:
If the slag weight at melt-down, before addition of Jimestone and in the last stage of oxidizing
-period respectively was expressed by X, Y, Z and the CaO and-MnO concentration in the slag at
+ 4he abovementioned times expressed by Xca0, Yca0, Zca0, XMno, Ymno, and ZMno respectively,

: Y.yca04a = Z.20a0 ' ‘
-where a = amount of additional limestone. N ’

But the absolute MnO content in the slag had no change through the period of limestone addition.

Y.yMe0=Z.ZMn0 -
And then because the absolute CaO content in the slag at melt-down and before addition of
1imestone was equal, X.xCa0="Y.yCa0. ’
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STUDIES ON OXIDATION OF THE CARBON STEEL FOR
ROLLING AT HIGH TEMPERATURE (II)

(Sc_aiing Loss and Relation between Scaling and the Scale-off Depth)
| | Shigeichi Susaki

Synopsis:’

This report treated of the results of siudying the formula of calculating the scaling loss of rolled
carbon steel based on the oxidation degree, on the correlation among shapes, size and the scaling
loss of rolled steel and on the scale-off depth of steel surface due to oxidation at high tempera-
ture in the case of several degrees of heating temperature and- heating rate.

A formula was set up, by which the scaling loss could be calculated by applying an empirical
formula showing the relation between temperature and oxidation degree mentionad in the previous
report. The relation between the scaling loss and the shape and size of heated steel could be ex-
pressed in a simple formula. ' '

The formula of y=A4.t5, B<O was set up by which the approximate value of oxidation degree
Cy, g/cm?) could be calculated by applying it to several degrees of heating temperature and
heating rate (¢, °C/min), if the temperature of extracting ingots and the time of keeping it in
the furnace were known. The formula D=1/(f—1)xy/7'8 was obtained, by which the scale-off
depth (D, cm) due to oxidation at high temperature in the furnace could be calculated, and the
correlation between the oxidation degree, the heating temperature, the heating rate and the scale-
off depth was made clear. Then some consideration was given to the relation between. the -sca-
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