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RELATIONS BETWEEN CHEMICAL VARIATIONS OF MOLTEN STEEL
NEAR THE SOLID PHASE DURING SOLIDIFICATION 'AND CHEMICAL
SEGREGATION IN INGOTS AFTER SOLIDIFICATION

AND DEFECTS APPEARED IN INGOTS
(Study on solidification process of ingots—III)

Synopsis:

Shizuya Maekawa and YVoshiiaba Nakagawa

The authors inve‘stigated the relations between variations of chemical elements and gases
in molten steel near the solid during solidification process and contents of chemical elements.
and gases in the same position after the solidification of the ingot (12 ton ingot), and the

occurrence of various defects.
The results obtained were as follows:

i) Even in case of such molten steel as most unlikely to incur defects at the time of
immediately before casting, the process concentration into the liquid phase along with the
progress of solidification enhanced remarkably the possiblity of blowholes and deoxidation

products to appear.

ii) Such being the circumstances, the molten steel near the solidus-liquidus border line
was in such a condition that the percentage of probability for various defects to appear was
rather high, and even a slight difference in the conditions of solidification was most likely
to result in the occurrence of such defects in ingots. . ‘

iii) The concentration of each chemical element into the liquid phase was mostly at equal
ratio to a theoretical quantity if positions in the tested ingot were fixed, and in the case
of a 12 tons ingot it was regarded as 10~30% at a low&r half of the ingot. ]

iv) It was possible to account for the negative segregation which arose in the lower part
of the ingot by means of the difference in concentration which took place in case the solid

phase and liquid co-existed.
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Fig. 1. Sampling positions of tested ingots
and core drilling samples.
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Fig. 3. Segregation of various gases con-
tents before and after solidification.
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Fig. 4. Segregation of oxides before and
after solidification.
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Table 1. Melting-point lowering caused by one per cent addition of various elements
in iron.
Element c Si | Ma | P s | o= | Es No*
AT. °C . 7 70 8 | 5 SOA H 25 1’ 80 1300 90
Limit of content 9 | 0~1+0 | 0~30 | 0~15 | 0~007 {;o~op8| 0~0703 | 0~? | 0~0-03

(* Value by calculation)
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Fig. 9. Mechanism of sulphur segregation.
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- - EF FECT OF ROLLING RATIO ON DISTRIBUTION OF SAND
MARKS OF BEARING STEEL.

(The study of non-metallic inclusions—1)

. Synopsis:

Maseo Kawai and Hivoshi Kimura

Generally, the origin of sand marks is considered as the ingot defects, such as non- -metallic

nelusion

in 1CiUusions, uIOvv.uOu.,a, pin holes, cavities and segregations.

In the present investigation, the authers are convinced that the origin of sand inark is

(mostly) non-metallic inclusions in the ingot.

The statistics of the number of sand marks on the high-carbon low-chromium bearing

steel rod shown in this first report.
The results are summarized as follows:

(1) The number of the smaller sand marks, 0*1mm to 0*4mm long, shows no change by

. the position of the ingot.

(2) As for the larger sand marks, about O0*5mm long, the number of them at the top of
ingot is higher than the bottom of ingots, and there is the same tendency among the number
of sand marks to the ingot position when ingot is rolled as the same rolling ratio at the top

of mgots and the bottom of ingots.

(3) The number of the larger sand marks is proportional to the rolling ratio of steel rods.

(4) With increase of the rolling ratio, there is a tendency that the number of the smaller
sand marks is decreased and the number of the larger sand marks is increased and finally,
sand marks disappeared when the rolling ratio is much larger (such as 250 rolling ratio).
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