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Consideration on the Equilibrium between Silicon and. Oxygen'
" in the Liquid 18-8 Stainless Steel |
Yasushi Koyma and Kokichi SANO

.Synopsis:

At several steps of stainless- steelmakmg, the most important thing is the relatmn between
chemical compositions of various’ elements, which are determined by the thermodynamic data.
Practically, many elements dissolve from raw materials, fuel, and refractory, into liquid
steel and the actual composition is different from the composition in the melt prepared in

~laboratory. .

It needs complicated calculations to know the equilibrium constants. - Presence of too many
elements in the liquid steel and the uncertainty of their activity coefficients make the results
of the calculations not always satisfactory.

Silicon is one of the important elements for the deoxidation in 18-8 stalnless steelmaking
practice. Concerning the .equilibrium relation between. silicon and oxygen, the present
authors obtained the following results.

1) The effect of chromium concentration on the activity of dissolved oxygen, €, the
temperature dependence of which has not yet been measured, is calculated by the solubili-
. ties of oxygen and silicon in the system. Fe-Cr solution equilibrated with acidic slag satura-
ted with silica. '

The value of fg 1 ghtained is in. good agreement at 1600°C with that reported by SAKAo
and Saxo.

The effects of both the concentration of chromium and the temperature on f£™ are exp-
ressed by the following empirical formula; ‘

log f = — (369/T —0°137) [%Cr]+0°0024[%Cr]i-®

2)  The equilibrium constant between silicon and oxygen in the liquid Fe-Cr system is
calculated at 1600°C, 1650°C and 1700°C. The relationship between the equilibrium constant -
Ksi and the temperature is as follows:

log Ksi= —33210/T+13°01
.3) By using f(cr) given above, the equlhbrlum constant Ks; is calculated for the liquid

18-8 stainless steel, which is practically produced in the steelmaking.
The result agrees relatively well with that of Ks; in the Fe-Cr system.
(Received 18 Sept. 1963)
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Table 1. Chemical composition of 189,Cr,
' 89, Ni stainless steel.
Elements C Si Mn P
Vveéfht 0052 | 049 0°73 0°033
Elements S Cu Ni Cr
Vve;%ht 0006 0°10 8794 18°70
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'Fig. 2. Solubility of oxygen in liquid Fe-Cr
alloy equilibrated with silica satu-
rated slag. '
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Table 2. Chemical components of 18%, 8%Ni
stainless steel after remelting in
silica crucible with purified argon
atmosphere.

Tempe- ° o o o °
rature 1530°C| 1535°C | 1585°C | 1630°C | 1690°C

Cro% 18°13 1825 18°14 1765 17°87

Sig, | 0°838| 0°716 | 07945 | 1°13 | 1°45

0% 0°0174 | 0°0185 | 0*0193 | 0*0239 | 00294
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Fig. 3. The effect of chromium concentration
on K§; black dots are calculated from
the concentration of silicon using not

~any experimental data, but the line in
Fig. 1, and oxygen concentration.
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The values of f ™ at various chromium concentrations and temperatures.

[%Cr] 1-0| 20| 30| 40| 50| 60

7.0 | 80| 970 100 | 12°0 | 14°0

0°06 | 0*11 | 0*16 | 0°21 | 0°26 | 0°30
—log f$™ | 006 | 0710 | 0°15 | 0°19 | 0*24 | 0-27
0°05 | 0°09 | 013 | 0°17 | 0°21

———

0°34 | 0°38 | 0°42 | 0*46 | 0°53 | 0°60 1600°C
0°31 | 0°34 | 0°38 | 0°41 | 0*47 | 0°53 1650°C
0°27 | 0*30 | 0*33 | 036 | 0°41 | 0°46 1700°C
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Table 4. KL; and log Ks; calculated from equations (6) and (7'") for the remelted 18-8
" stainless steel at various temperatures.

Temperature 1530°C ] 1535°C 1585°C 1630°C 1690°C
& 2°54% 107 2047 1074 3°45X 104 659X 10~ 1-25% 1073
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Influence of the Ingot-Making Condition on Segregation of S and

Mechanism of High Segregation in Rimmed Steel Slab Ingot.
(Study on segregat’idn in large rimmed steel slab ingots—II)

Kozo MoRINAGA, Kazutomo KiTAGAWA, Susumu SATO

Saichi 1zumi and Akira HosuiNo

Synop31s ,
In order to establish the adequate method to reduce high segregation at the top center of

rimmmed steel ingot, the effect of the ingot dimension was investigated in the 1st report.

In this .paper, the effect of the capping method, the track time and sulphur content in the

ladle which are connected with segregation during solidification are investigated; moreover,
" origins of the high seégregation at the top center of the ingot and inverse U typed streak
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