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On the Rates of Decarburization and Oxidation of Molten
- - Iron Alloys with CO,-Ar Atmosphere

Synopsis:

Yukio N1R1, Koin ITO and Kokichi SANO

The rates of decarbiirization of molten iron, containing Si, Cr and Mn, with COy—Ar mixtures at 1600°C
were measured, and the oxidations of the above-mentioned elements were also investigated. It was ob-

served that the carbon concentration decreases linearly with time down to the critical value, G, where
the oxide film appears on the surface of melt, and that the value of C increases with the amount of added

elements and the partial pressure of CO,.The critical value C ¢ depends on the deoxidizing force of added
elements. Carbon concentration on the reaction interface, C;, corresponding to Cf, -calculated from the
equilibria, Me4+ QO =(MeO) and C -+ O=CO, was used to estimate the thickness of diffusion layer in metal
surface. Before the oxide film appears on the surface of melt, the rates of decarburization was proportional
to the partial pressure of CO; and independent of the amount and the kinds of added elements.
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Fig. 1. Decarburization curves of Fe-C-Si alloys
with various silicon contents at 1600°C.
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Fig. 2. Changes of silicon and oxygen contents in
the case of Fig. 1.
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Fig. 3. Decarburization curve of Fe-C-Cr alloys
with various chromium contents at 1600
°C and changes of oxygen contents.
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Fig. 4. Decarburization curves of Fe-C Mn alloys
with various manganese contents at 1600°C.
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Fig. 5. Changes of chromium and manganese con-
tents in cases of Fig. 3 and 4 respectively.
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Fig. 6. Decarburization curves of Fe-C-Cr alloys
with various CO,-Ar‘mixtures and changes
of oxygen contents.
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Table 1. Conditions at the reaction interface when
the oxide appears on the surface of melt
in Fe-C-M alloys.

M 0; Péo C; Cy >
%) | %) | P, | @) | (@) | CrC
0 0-229 612 0-00 0-03 0-03
St 01100150 | 858 0°087 — —
0-5] 0-0066 194 0-18 0-280 0-10
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Comparison the carbon contents at the reaction interface, C;, and Cy in the case

Table 2.
of decarburization with various CO;-Ar mixtures.
Peq Fe-C “ Fe-C-Mn(Mn~19) Fe-C-Cr(Cr=39%)
2
t
(atm) Ci (%) Cr (%) Cr-C; Ci(%) Cr (%) Cs-C; Ci (%) Cr(%) Cr-Ci
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Mass Spectrometric Study of Desulfurization of Iron-
Alloys by Vacuum Melting

Synopsis:

Eiichi KAaTO and Yoskito FUKUBE

To determine the sulfide species evaporated from iron alloys during vacuum melting, mass spectrometry

was used. A small furnace was wound with tungsten wire and was coated with alumina.

Specimens

of materials to be investigated were placed in the furnace located close to the ion source of the mass

spectrometer.

The alloys investigated were Fe-C-S alloy (2-70%C, 1-32%S), Fe-Si-S alloy (3-40%5Si,

0-5%S), Fe-C-Si-S alloy (3-42%C, 2:73%Si, 0:51%5), Fe-Al-S alloy (2:42%Al, 0-49%S) and Fe-S alloy

(0:20%8).
1400°C.

Temperature was measured by means of an optical pyrometer, and the range was 1000—

In the Mass spetra of Fe-C-S alloy the ions S+, Sy+, GS+ and CS,;+ were found and the proportion of

S+ ion was greatest.

SiS+, 8+ and S;* ions were found in the mass spectra of Fe-Si-S alloy.

In the mass

spectra of Fe-C-Si-S alloy, SiS+, CS+, CS,+, S+, S+ 1ons were found and of these ions the proportion of
SiS+ is large compared with the others, and, in addition to the ions mentioned above, Sng+ was also found

at the high temperatures (above 1300°C).
and Fe-S alloys.
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The ions S+ and S,+ were found in the mass spectra of Fe-Al-S
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