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STUDY ON INGOT-MAKING PRACTICE (IV) =

(Distribution of Sand in ihe Ingot and its Consideration)

Synopsis:

The authors studied on the distribution of sand and the causses of it concerning silicon or

Shizuya Maekawe & Yoshitaka Nakagaua

silicon-aluminum killed low-carbon Cr-Mo steel ingots which were melted with an Héroult

electric furnace.

The results obtained were as follows:

(1) Ingot No. 1 (which was deoxidized with manganese and silicon in the furnace.)

Content of sand was at minimum at the outside and it increased as the inspection went
inside, but MnO/SiO; and (FeO+MnO)/Si0; in it showed a reverse change against the above

results, while FeO and MnO decreased and SiQ; increased as the inspection went inside.

But the sand content was low at the center of ingot top.

The sand at the outside of ingot where the total amount of the sand small, had no constant

forms and were very large, but as the inspection went further inside they became spherical

and very fine in size.

It was concluded that the large sand at the outside of ingot were not deoxidation products

produced in the mold but most of it had been included in the molten steel just before casting.

These large sands were not found at the inside, and as the inside portion was cooled slowly

In comparison with the outside portion, it could be supposed that these large sand floated

up-in the mold during solidification.

On the other hand, the total content of sand showed the maximum value at the inside and

their form was finely spherical and as SiQ. increased but FeO and MnO decreased in their

composition in comparison with the inside. It was concluded that this fine and spherical

sand at the inside were deoxidation products produced in the mold during solidification.

(2) Ingot No. 2 (which was deoxidized with manganese and silicon in the furnace and added

to aluminum in the ladle.)

Content of sand was at maximum at the outside and it decreased as the inspection went

inside but at the neighbourhood of the bottom it did not show a low content.
This sand was composed of Al:O;, and then SiQ,, FeO and MnO in sand were very few

"and had fine and no constant forms.

It was concluded that this sand was deoxidation products' by aluminum and most of it‘

was not produced in the mold but in the ladle.
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EFFECT OF ALLOYING ELEMEN’I‘S ON THE REORYSTALLIZA'I‘IOET
SOFTENING OF IRON AND STEELS

Tomo-o Sato, Dr. E’ng.‘, Taj N"éshizawd & Yutaka Honda_

Synop51s . . . -
-(’ The present report supplys some data on the recrystallization softening of cold-rolled alloy—
ed iron and steels, with‘a point of view to survey the effect of the alloymg elements "on the
rigidity of steel at high temperature.
The samples were prepared by induction melting in magnesia-lining crucibles, using 0-08%C
r . Swedish steel and the best grade of metals or ferro- alloys as the alloying materials. After
complete annealing, these alloyed iron bars were subjected to ‘cold rolling of 20% and 509%
reduction in thickness. And Brinell hardness tests were carried out upon the sections of
these rolled- bars, which were reannealed at various temperatures (300 to '1000°C) for a
constant period of time. (2hr), and also at .a constant temperature (550, 600, 650 or 700°C)
for various periods of time (Zmin to 100hr). ‘ "
The results obtained were shown in Figs. 1, 2, 4 and 5, from which the following conclusions
« were drawn. :
(1) Nb, Ti, Mo, W, V, Cr and Co raised the recrystalhzatlon temperature, and retarded
the softening of steel accompamed by annealing.
(2) Ni, Mn, Si, Al, Sn and P hardly changed the range of softenmg temperature of ferritic
steel. .
(3) Cu, added more than the solubility limit for 1ron, raised the softenmg temperature of °
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