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Study on the Process of Refining by Consumable Electrode Arc Melting.
’ (Basib_study on consﬁmable electrode arc melting method-—II)
- Mamoru NISHIHARA, Yoshiro YAG1, Kiichi NARITA and Masao Kurinara

Synopsis:

The process of refining by consumable electrode arc melting method is discussed based on
the results described in the first report (idem, Tetsu-to-Hagané, 48 (1962) 13, p. 1654) and
more experiments were successively performed.

1) Reduction of various oxides such as Al;Os; SiO; and Cr:Os reacting with carbon in

. molten metal m1ght be possible in the range of temperature and pressure in which the melt-
ing Was carried out. And a possibility of removal- of AlO; and Si0; generating thelr

_ gaseous suboxides was dlscussed Generation of the former suboxide would be impossible
by thermal decomposition, but possible by carbon reduction at high temperature. The SiO
could be generated by thermal decomposition as well as by carbon reduction.

2) Floating refining process which was peculiar to the method was discussed; and the

" analyses of oxide inclusions floated up on the surface of an ingot confirmed that the process

really took place.

3) Decrease of mtrogen and hydrogen was discussed.
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Fig. 1. Relations between RT In [%0] of various elements and

température in molten steel.
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Floated-up impurities of a Ni-Mo
low-alloy steel ingot.

Photo. 1.

steel $SS-41 ingot.

Composition (%)
\s\\\\\\;mw3sw2
"Analysed part. ™ ’

Floated-up impurities of 2 carbon

Floated-up impurities observed on the top
surface of a consumable-electrode arc-melted ingot.

Table 3. Results of oxide inclusions analyses
of the top surface-and the inside of
consumable~electrode arc-melted
carbon steel ingots and that of
electrodes. '

‘Ex. 1

FeO Cr203 MnO

Top surface (a) [0°0236/0°0015/0°0023| tr | tr
Inside of ingot [0°0004/0*0003|0*0005 None| None
Electrode 0°*0054(0°*0003|0°0004| # 4

Ex. 2

Inside of ingot  |0°0006|0*0004/0°0005| # 4
Electrode 0°0066[{0°0004/0°0005] # 4
Ex. 3

~_Composition (%)

- A1203 Si02 FeO CI’203 MnO
Analysed part ]

Top surface (b) {0°00100°0003|0°0016| None| None
Top surface (¢ ) |0°0010[0°0004/0°0015 # | #

(a) The place on which impurities adhere

(b) The flat place to which impurities are
not reéognized

(c) The same place as (b) otherwise than
being rugged ‘
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Quantities of ﬁoated—up impurities and of total removed impurities in the

Table 4.
carbon steel SS-41 made by consumable-electrode arc-melting.
\ v Composition (%) ) - _
' T e—— Al,O3 | SiO; FeO | Cr:03 | MnO
Classaﬁcahon T . SR
E Quantxtles of floated- -up- u’npurltxes (g) 0°012 | 0°0007 .0 0 . 0
Ex. 1 Total quantities of removed impurities in the . ‘ : »
R 1°2 0 0] -0 0
. melting (g) i
Quantities of floated-up impurities'(;g)' 0°034 | 0°0006 | 0°0001 0 0
Ex. 2 Total quantities of removed impurities in 16 . o 0 0.
: - the melting (g) ‘ .
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