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Silicon-Oxygen Equilibrium in Liquid Iron.

Sachio Matoba, Koki Gunji and Takeshi Kuwana

Synopsis:

The equilibrium of silicon and oxygen dissolved in liquid iron was studied at temperatures

of 1570°C, 1625°C and 1680°C respectively.

Fe-Si alloys were melted in pure silica crucibles in the H,;-H,O gas mixtures for 10~20h.

Silicon in liquid iron increased its activity coefficient even with a low-silicon concentration,
while it reduced the activity coefficient of oxygen.

The products of silicon and oxygen were nearly constant in the range of 0~3°0% silicon.

These data obtained were summarized as follows:

1. SiOp(sat.) +2H2=_Si+2HzO

log Ki[=asi- (Pu,0/Pu,)% = — 15,640/ T +4°85

AF9=71,540—22°17T

2. SiGe(sat.) =S8i+20
log Ks[=as;-a]l= —30,720/T + 1176
4F$=140,540—5379 T

3. The interaction parameter of silicon in liquid iron, €'g:

€'s1=0log f's1/8[%Si1 =3910/T —1+77

4. The effect of silicon on the activity coefficient of oxygen in liquid iron, €55

€= log f§51/8[%Sil=—0°137

5. The ‘activity coefficient of silicon in liquid iron with a very low silicon concentration

(in mole-fraction), 7g:
log.y §§=—5,640/T+1°038 _
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Fig. 1. Experimental apparatus.
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Table 1. Results of experiment.
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On the Crucible, Ingotism and Recovery of Added Elements'.

(Fundamental study on vacuum-melting of pure iron and stainless steel—I)

Hiroshi Sawamura, Toshisada Mori, Masao Yakushiji,

Synopsis:

Hiromasa Inoue and Zen-ichirs Takao

The present investigation was performed for the purpose of obtaining the fundamental
knowledge of the vacuum-melting practice on crucibles, stamping refractories, erosion of
crucibles, ingotism etc. Furthermore, the change of the contents of gases and metallic con-
stituents in pure iron during vacuum-melting, and the recovery of added elements in stain-
less steels were also investigated. The results obtained were as follows: _

1} Pure iron was melted and held in vacuum in the four kinds of electro-magnesia cruci-
bles, and the changes of content of various elements were plotted against the holding time.
It was proved that within 1h. all of the crucibles tested were comfortable. Crucible B'-1
was most excellent and the oxygen contamination was not observed within 2 h. at 1600°C, but
the content of oxygen was increased when the melt was kept at 1700°C for 30mn.

2) The results of the refining method of pure iron melts by hydrogen gas showed the

higher content of hydrogen.

3) The content of oxygen was sufficiently decreased by immersion of the graphite rod
into the melt, but the content of carbon was increased rapidly. It was thought, therefore,
that the control of the content of dissolved carbon was very difficult.

4) By the appropriate modification of the mold design, the ingotism could be improved.

5) Stainless steels were satisfactorily vacuum-melted by the method in which the addition
of silicon and manganese were carried out under the pressure of 20mmHg of argon to pre-

vent from their vaporization loss.
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