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On Gas Contents in Molten Steel Just before Tap.

(Influence of water-vapor pressure in air on gas contents in molten steel—II)

Synopsis:

Yoshz’hszo ABE

The molten steel in contact with air has the following chemical reaction:
Steel+H,0(in air)e==22[H] (in steel)+ [O](in steel)

K=[H]?-[01/Pu,0

Therefore, if the distribution of each gas in the air.slag-steel phase will be constant, the
Telation between Py,o in air and the gas contents in molten steel of steelmaking practice could
explained only by the above equation. But the author presumed in this paper that the
[H]2-[O] value just before tap in steelmaking process with a basic electric arc furnace was
not proportional to Pu,o in air, because the hydrogen and the oxygen in molten steel in the
steelmaking practice were controlled by each of the following phenomena:

(1) As the movement of the hydrogen in the air-slag-steel phase was controlled by the
velocity of diffusion in slag, which changed with CaO/SiO; ratio of and temperature of slag,
the hydrogen content ([H]) in molten steel in contact with molten slag will be effected by
€a0/8i0; ratio of and the temperature of slag.

(2) As the molten steel and the molten slag were not in an ideal state, the ratio between
the oxygen content ([O]) in molten steel and the 2 (FeO) content in molten slag would
change with the component of steel, the Ca0/Si0; ratio of slag and the bath temperature.
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Table 1. The distribution of oxygen between molten steel and molten slag just

before tap in steelmaking process with a basic electric arc furnace.

. ... o _
Heat Chemical composition (%) [0] 3 (FeO) |Ca0/SiO; [O]* Tir‘?r%era Greo
No. c si Mn (%) (%) of slag (%) °C ) /Nreo

1 0°52 028 0°70 0°0125 244 1-98 0221 1590 1°33

2 049 0-30 0°68 0°0122 176 262 0244 1615 1°65

3 044 0°26 071 0°0178 2*44 282 0239 1610 184

4 049 0°-32 0°75 0°0135 1°94 3°05 0°189 1560 2°16

5 0+43 0°31 073 0+ 0205 1*29 3-42 0°252 1624 383

6 0*56 026 068 00196 122 361 0216 1585 4°13
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Ideritification of Nonmetallic Inclusions Causing Sand Marks.

(Studies on nonmetallic inclusions, especially sand marks in steel—I)

Zenichiro Taxao, Takaaki SIMOSE,
Kiichi NARITA and Atsushi MivamMoTo

Synopsis:

It is one of the problems unsolved for a long time in steel making to make a sound ingot *
preventing the occurrence of sand marks which are a defect in forged or rolled steels.

First of all, the nature of sand marks, namely their type, their distribution and their
constituent, should be known in order to solve the problem and then the ‘‘origin’’ of the
sand marks would be’ really grasped in ‘consequence. :

The authors, therefore, studied the type and the constituent of sand marks in various
kinds of forged or rolled steels by optical microscopy, etching test, electron-diffraction refie-
ction method and chemical analysis. It was recognized that there was a close relation between
the type of sand marks observed by optical microscopy and its constituents, and moreover
between the conditions of austenite-grain refining as Well as deox1dat10n and the type of sand

marks. .
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