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STUDIES ON COMPOSITION AND PROCESS OF
FORMATION OF NON-METALLIC INCLUSIONS IN STEEL INGOTS

Takeo Ao, Dr. Eng., and Taneri Tokuda, Dr. Sc.

The present report is an outcome of the results obtained during the study of the composi-
tion and process of formation of the so-called sand marks produced in steel ingots by the

presence of non-metallic substances.

The results are summarized as follows:

l. Scum patches are produced by the corrosion and spaliing of the runner bricks.
2. «a-Alumina aggregates are produced-by oxidization of the aluminum deoxidizer during

formation of steel ingots by pouring. Such aggregates are never produced

not used.

if aluminum is

3. Non-metallic inclusions produced in bearing steel, when extracted by dissolving the steel
with hot sulfuric acid, are found to consist mainly of Spinel and a little amount of @-Alumina

and Quartz.
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Position : , Silica glass |Silica glass.
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Jbrick Chlorite Olivine 5 phyllite phyllite
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Fig. 1. X-ray diffraction powder pattern of
sand marks appeared on the surface of

a steel ingot. Q: quartz.
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Table 2. Chemical analysis of scum patches
appeared on the surface of a steel ingot (%).

Component : %
SiO; ﬁ 69+93
A1203 ‘" 629
Fe.03 M 13°53
CaO | 3+99
MgO 6°20
MnO 0-003
Total |

0. mm

Fig. 3. The scum patches under the
microscope (crossed nicols).
Q: quartz, P: pyrophyllite.
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Fig. 4. X-ray diffraction powder pattern of

a scum patches appeared on the surface of
a steel ingot.
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Table 3. Chemical analysis of a-alunina
aggregates appeared on the surface of a
steel ingot (%).

Cqmponent ' %
' SlOg ’ ) 5+88
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Fig. 5. X-ray diffraction powder pattern of
oa-alumina aggregates appeared on the sur-
face 6f a steel ingot which -was deoxidized
by metallic aluminum, and carbon content
was 0°36~0°489%,.
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Table 4. Relations between the magnesium

. content of the a-alumina aggregate and

the magnesium content of the deoxidizer
(Metallic aluminum).

Mg-content of the
a-alumina aggregate

Mg-cbntent of deoxidi-
zer (Al-Mg alloy) (%)

5 Plenty
0+05 Middle
0*001 Small
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Fig. 8. X-ray diffraction powder pattern frontreflec-

v tions) of non-metallic inclusions in an ingot of ball-bear-
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X-ray diffraction powder pattern (back reflections)
of non-metallic inclusions in an ingot of ball-bearing
steel ’

(sample C). (Sp: spinel).
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ON THE BRICK INCLUSION TESTS BY USING A CoO TRACER

Katusige INagami, Minoru Koya, Susumu Katube

Synopsis:

The brick inclusions that presented in the 450kg ingots (killed, bottom pouring) are occur-

red by the erosion and fusion of the casting refractories.

In this test, the authors investigated

the degree of the brick inclusions occurred by the mozzle, the trumpet and the main runner

bricks by use of a CoO tracer (not radio active).

These three parts were considered the most

important bricks concerning the brick inclusions from the previous several mvestlgatmns

The results were as follows:

(1) Assuming that scums occurred by erosion and fusion are mixed uniformly and float
throughly in the mold, the floatability of these scums caused by nozzle, trumpet and main

runner bricks during casting is indicated by the proportion 17:1:2 respectively.

Calculated - -

in terms of the unit length of these refractories, the floatability of scums correspond to the
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