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Influence of the Atmospheric Pressure during Solidification
on the Internal Structure of Steel Ingots.
Heishiro MORIKAWA, Shinsaku ONODERA,

‘Noboru HIRAOKA and Keizo ONISHI

Synopsis: o » :
There are earlier reports about the relations between the gas content of molten steel and

. the internal structure of the solidified ingot, but their mechanism was left unsolved. As an
attempt to solve this problem, a series of comparative studies was made.

The same heats
were poured into two same ingot molds, one was solidified under high atmospheric pressure

-and another under ordmary pressure applied was chosen as 5, 10, 20 and 40kg/cm? based on

the calculation of the gas formation during solidification. Comparison of the 1nterna1 struc—

“tures of the two ingots from respective heats gave the following results.

(1) The gas formation during solidification has influence on the inverse V segregation.
(2) The inverse V segregations almost disappear at pressure of 5kg/cm2 in a chill mold

Lk BREMTEETTRESES -

and 40kg/cm? in a sand mold.

(3) The grain size of primary crystals is refined by high pressure.

(4) The length of columnar crystals is unchanged. -
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Fig. 1.
process under high pressure.
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Ta'ble:'_;_. .-Composition of molten steel pressure applied during solidification

and mold used.

Test Chemical composition (%) Pressure Mold
] j ” : kg/cm?
number | Si - Mn P s (kg/cm?)
1 0°40 0°29 0°55 0011 0008 | 5 Chill mold"
2 024 0°38 052 0°017 0°014 10 Sand mold
3 024 0°28 0°50 0014 | 0°013 20 * Sand mold
4 0°34 025 048 0°011 0°011 40 Sand mold
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cm?) . ingot.

(a) Solidified under
ordinary pressure

Photo. 3.
section of 2A and 2P (10kg /cm?). '

(b) Solidified under
pressure of 10kg/cm?

Sulphur print of longitudinal cross
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" (a) Solidified under
ordinary pressure

(b) Solidified under
pressure of 10kg/cm?

Photo. 5. Macrostructure of the longitudinal
cross section of 2A and 2P (10kg/cm?)

(b) Solidified under
pressure of 20kg/cm?

(a) Solidified under
ordinary pressure

Photo. 6. Sulphur print of 'the longitudinal
¢ross section of 3A and 3P (20kg /cm?)
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Photo. 7. Result of color chéck of the section.
below the surface of 3A and 3P
(20kg /cm?)

— 48 —




BRIE P VI A 72 ﬁm%m®m%@mm%;a?w@ v - 1615

LS ENNE—RRILREOHI D 1E & A CHIET S 518
THHTDILIDED BENRB 2R b D LBIRTL &
PTEE 5. Photo. 7 RN H20mm T OMEIED
e E ORER SR, 3P A AManTAEL TW
I & RHBNS. Photo. 8 ICillly& & THEHE
@vﬁmﬁﬁ%T? ﬁ&w%%mm% ki 20kg /em?
@Eﬁk;ofﬁﬂ%bf%%#,Eﬁw@&éﬁ%%
LT, -
PMm.Qk8P%I§&A@MM%%ﬁKﬁﬁO-
YT TSy l\%zs'a“‘- 8P THEVIERAZEAL
WRL TLEDTWS. 40kg/em? &5 JEAVRGEEIC
LIS RmOTREIEIL S5 BETH Y, TIHENT
DOHERCERD B2 S D LA ShBH. Photo. 10 wE
BB O R ERBOR R LR Y. 8A RSP LE
TFVREMRO X S ARBEBLCVWBD KL, 8P
TSI AR ORIV DR MRDZ L TH D 8A
DEVIREHA 28 BIC3A O LD BIICHE

L 3 ' (a) Solidified under (b) Solidified under
‘ ordinary pressure - .- pressure of 20kg/cm?
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(a) Solidified under  (b) Solidified under
(a) Solidification under (b) Solidification under ordinary pressure pressure of 4kg/cm?
ordinary pressure " pressure of 40kg/cm? Photo. 10. Result of the color check of the
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(a) Solidified under
ordinary pressure

(b) Solidified under
pressure of 40kg/cm?

Photo. 11. Macrostructure of longitudinal
cross section of 4A and 4P (40 kg /cm?)
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Consideration on the Deoxidation Mechanism
/of Steel by Metallic Aluminium.

Akira ADACHI,. Nobuya IwamoTo and Yoshinori UEDA

Synopsis: - S .
Although it is 1mportant to know the deoxidation- process of aluminium as strong deoxidi—
- zer and stud1es about deoxidation products have been done by many people, we could not
clarify the process. L. S. Sroman and E. L. Evans found some unknown substances formed
beside aluminium deoxidation. They identified them as silica from the chemical analysis
result of-total isolated residues. C. E. Swus, H. -A. SALLER and F.- W. BouLGeRr reported about
the deoxidation products with aluminium via the substance 11ke AlO, but the process has
remained unknown. :

In ceramic division, the dehydration mechanisfn of aluminium hydrates has been established.
But, there are many questions about their crystal structures and about the ex1stence of many
modifiers of alurmmum oxide. :

. It is very important to know the formation mechamsm of alumunum oxide in the molten
iron from the viewpoint of metallurgical research and practical basis.

In this paper,the authors discussed how the variation of solidifying- and cooling velocities.
influences the structures of deoxidation products.

The results obtained are summarized as follows:

1)  Under rapid solidification, we could determine the formatmn of wvarious low tempera—
ture stable modifiers bes1des corundum. They are chiefly # type alumina, and supposed to
be 6 and & types. ,
~2) From their formation, we could suppose the formation of aluminium hydroxide in a
moment after. addition of deoxidizing agent. We must appreciate the role of hydrogen in
molten steel. ;

3) For compafison, we used a platélet and a small lump -of metallic aluminium. There
was d1fference between theéir alumina modlﬁcatxons Especially, in the case of small lump,
they exhibited an appearance of 7 type. » '

4)  Although there are two dehydration paths in alumma mod1ﬁcat10n, we could estimate

' from this experiment that alumina formed in steels takes both processes.
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