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STUDY ON FRACTIONAL VACUUM FUSION METHOD FOR
DETERMINATION OF THE CONSTITUENT OXIDE IN STEEL

Synopsis

Shizuya Maekawa, Yoshitaka Nakagawa and Minoru Shudo

The authors studied on the applicability of factional vacuum fusion for determination

of the constituent oxides in steel.

The experiments were carried out on steels which had

contained only two oxides for instance férrous oxide and alumina, ferrous oxide and silica,
manganous oxide and alumina, and manganous oxide and silica respectively and which had
been analysed iorine method for ferrous and manganous oxides and modified Dickenson’s.

method for silica and alumina.

A series of steels was made from an electrolytic-iron base deoxidised in different ways, with
the object of producing constituent oxides of a specific type in each steel.

The results obtained were as forrows;

i) The direct total oxygen determinations by the vacuum fusion method agrees closely with
the sum of the oxygen fractions by the residue methods, but does not agree with the sum of

oxygen fractions by the fractional method.

ii) FEach oxides content obtained by fractional wvacuum fusion does not agree with that
obtained by residue method, and fractional vacuum fusion method does not given a sharp

separation between two oxides.

iii) It is necessary for determination of the constituent oxides in steel

that the analysis

take up with two or more kind of residue methods which were suitable for each oxide

respectively.
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Table 1. Preparation and chemical composition of samples.

: i Chemical composition |

Sa;lnfle ‘ Method of melting e -. - - Expectant oxide produced
' | ,  Si% {Mn% | Al% |
i 0] No added : tr FeO
; Aluminum added after 0.502
1 3 melt down 0+013 FeO~Al:O3
4 0+007 .
é Manganese added after 8?8 gggg
2 melt down and next . . (FeOQ)~MnO~Al0;
3 076 0-002
4 aluminum added o+sl 0+002
é Silicon added after melt 8,:1,,2 .
3 3 down 0-63 FeO~Si0;
4 102
1 Manganese added after 022 0°69 5 )
2 melt down and next 0+42 076 | ! ; .
4 3 silicon added | 0-77 | 1-03 | (FeO) ~MnO~SiO,
4 | 098 | 0-85 |
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Schematic diagram of vacuum fusion apparatus.
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Table 2. Comparison ot results by different analytical methods.
(Conversion various oxide contents into oxygen contents)
L : . N ! ) . .
! Standard | Fractional | . ! Standard  Fractional .
 Probablel vacuum | vacuum | Ropoue Probablel vacuum  vacuum | Kesidue
No. oxide fusion } fusion metho No. oxide fusion i fusion | melno
method method o method method o
reduced (%) l (%) (%) reduced %) (@) (%)
FeO | o-125 0°132 FeO 0-108 0-124
MnO : 0-002 MnO ..0*005 .
1—0 SiO, i 0-002 1—1 Si0. 0°008 0°000
AlO; 0*003 . . Al,O4 Q*010 0003
Total 0128 0132 0132 Total 0°124 0-131 - 0127
FeO- 0-099 . 0+091 FeO 0+074 0086
MnO 0-003 MnO 0+004
1—2 Si0; 0+008 0°000 1—3 SiO; 0+0092
Al O3 0+006 0°003 AlO3 0+006 0-012
Total 0-101 0116 0+0%4 Total 0094 0+093 0098
FeO 0051 0-065
MnO 0004
1—4 SiO; . 0°007 0*000
Alea 0-006 0+002
Total 0069 0068 0067
FeO 0°037 0+002 FeO 0+033 0+001
MnO 0006 0+043 MnO 0+009 0-013
2—1 Si0O. 0-004 2—2 Si0O; 0-011
Al;Op 0°005 0*0l10 : Al,O3 : 0-049 0+039
Total 0+052 0052 0*055 Total 0°059 0-072 0+058
FeO 0+000 0-001 FeO 0°001 0+001
MnO 0-002 0009 MnO 0°002 0007
2—3 SiO; 0-012 2—4 Si0; 0+013 [
Al;O; . 0+037 0+031 Al,O3 0-019 0-040
Total 0°035 0051 0+041 Total 0+046 0°+035 0-048
FeO 0000 FeO 0+000 0001
MnO . MnO 0+003 : .
3—1 SiO; 0+030 3—2 Si0; 0+017 0-028 -
Al;O3- 0007 Al,O; 0°+001 0*000
Total 0°+037 0°+037 Total 0+032 0021 0-029
FeO 0+000 0-001 FeO 0°+000 0*001
MnO 0*002 MnO 0°002
3—3. Si0; 0+026 0°+045 3—4 SiO; 0+013 0+023
. Al:O; 0-004 0002 . Al O; - : 0001 T 0002 .
. Total 0044 0°+032 0048 - Total 0026 0016 0*026
FeO 0°000 0°+001 FeO 0+000 0°+001
MnO 0+009 0°013 MnO 0010 00092
4—1 SiO;. 0+005 0-010 4-—2 Si0O. 0°005 0*008
Al1,04 - 0+001 0+000 Al:O4 0001 0000
Total 0027 0015 0024 Total 0015 0016 0+018
FeO 0°000 0+001 FeO 0°+000 0+001
| MnO 0°-007 0+008 MnO 0°+005 0+008
4—3 | SiO: 0-017 0°007 || 4—4 | SiO. 0°011 0-013
Al,O3 o 0+004 0°001 Al,O3 0-002 0000
Total 0+0le 0+028 0-017 Total 0+020 0°018 0+022
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Fig. 2. Comparison of the sum
of oxygens in ferrous and manga-
nous oxide by fractional vacuum
fusion method and residue method.
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DETERMINATION OF MnO, CaO, MgO, AND P.0,

(Study on the Chemical Analysis of Sand Iron and

Ilmenite—III)

Synopsis:

Shigeo Wakamatsu.

.'a‘ ';;:

"In the report (I) and (II), the methods for the determination of total Fe,’ FeO " Ti0,, Si0s,

AlLO;, V05 and Cr:0; in sand iron and ilmenite were developed.

In this report, a simple -

. photometric or volumetric methods is described for the determination of MnO, Ca0, MgO,

and P,0s; which are contained in sand iron and 1lmen1te

or volumetric methods with the (NHy). S:Os.

MnO is- determmed by photometnc

CaO and MgO are determined by the EDTA

t1trat10n method Pgo;, is determined by photometric method using the molybdenum blue

~
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