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On the Gas Absorption in Condensed Film Accompanied in

Oxygen Determination of Steel by Vacuum Fusion Method

Yoshihiko ABE, Minoru TAMURA and Shintaro TAKAZAWA

Synopsis:

Condensed elements in bath are evaporated during vacuum fusion, accomplishing the absorption of”
CO extracted from bath, and authors could exactly recognize through the use of the gas analyzer
“Exhalograph” that high speed of pumping system is to be in avail for the decrease of above pheno—-
mena, as had already been presumed by many workers.

In addition, to investigate on the behaviour of condensed element during vacuum fusion the further ex—
periments were carried out with pure iron added condensed elements such as Al, Mn and Cr, of which
the results obtained showed that the origin of evaporation of condensed elements should be caused in.
physical state of bath. The decrease of determined value of oxygen attributable to condensed elements,.
therefore, would occur when the amount of these elements in bath rise above allowing limit, and be reduced:
in bath constituted from Ni, in which the evaporation of condensed clements is considerably defended.

- - Whereas complete determination of oxygen would be accomplished if the fluidity of carbon-saturated
bath,.which corresponds to the form of graphite, is less viscous, in spite of the amount of condensed elements,
- and the form of graphite was transformed to less viscous one with simultaneous addition of Ce, but not with.
bath added previously Ce, because the effect of Ce is not continued.
(Received 28 Dec. 1967)
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Table 1. Composition of pure iron used for experiments (%).

c I'si|m| » | s | N o | c | Mo| sn As | Al o
0:025 | 007 | 0-08 | 0-009 | 0-014 | 004 |0-02| 0014 0-008 | 0:003 | 0-013 | 003 | 90058
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Fig. 1. Formation of condensed film and its
temperature distribution in furnace with
vacuum heating at 1800°C.
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of oxygen in metallic Al, Mn and Cir.
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Fig. 3. Result of continuous analysis of oxygen.
in iron containing 49, Al on Fe-melt bath,
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Fig. 4. Results of continuous analysis of oxygen
in iron on Fe-melt bath and that con-
" taining Al.
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Fig. 5. Results of continuous analysis of oxygen
in iron containing 4% Mn and 4% Cr
on Fe-melt bath.
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Table 2. Behaviours of Al at different steps of continuous analysis used Fe-bath.

g . ) L (o ;
Exp. | Analysis of Heating time (min) Al in bath (%) rlgggrz?segl Condition
M L
No. sample Fgfms;xt(})]n Analysis Total Calculated | Analysed (%) of bath
1 4 17 23 40 0-433 0427 | 15 (1)
2 2 8 8 16 1-79 1-77 " 1-1 (D)
r 3 6 32 35 67 0-754 076 | —08 (1)
4 | 6 24 33 57 1-42 1:34 56 (1)
L 5 | 11 18 82 100 2-05 1-91 \ 68 (I
6 16 18 118 136 2-28 2-12 i 7-0 ()
7 24 20 154 174 2:62 2-4 ]i 65 (V)
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Fig. 9. Results of continuous analysis of oxygen
in iron containing 4% Al on Ni-bath.
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Fig. 16. Trends of carbon content in Fe bath
with vacuum heating of 1600°C.
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a) Fe bath under

b) Fe bath underheating of 60min

¢) Fe bath added 1-09 Ce after heating of 60min
d) Ni bath under heating of 40min

Photo. 1. Microstructures of graphite~in~C-saturated bath.

Etched by alcohol containing 3% HNO; (Xx2)

Photo. 2. Distribution of forms of graphite in
bath at heating of 20min after Ce
addition.
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