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On the Formation of Sound Solid Skin of Low Carbon

Rimming Steel Ingot
Shunji YAMAZAKI1, Takami IKIDA, Masao TORI and Katsukiyo MARUKAWA

Synopsis:

The ingotmaking process to obtain low carbon rimming steel ingot with sound solid skin were studied.
The results obtained are as follows;

1. It is possible to prevent the formation of skin holes in solid skin by rlmmmg action durmg
teeming. The addition of shot aluminum during teeming is effective to increase the rimming action.
It is considered that aluminum prevents the growth of bubbles which are brought into molten steel
bulk in the mold by teeming stream, and intensifies the circulating flow of liquid steel along the mold
wall.

#? 9. Thickness of solid skin is influenced by both the teeming rate and the range free from lenticular

blowhole of ingot. The latter of the teemed steel is determined mainly by manganese content in the

range of 0:06~0'08% carbon. Manganese has little effect on the deoxidation of teeming steel, but it is

considered that at the solidifying front mahganesc influences the deoxidation and CO gas evolution.
(Received 15 Dec. 1967)
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Photo 2. An example of seamy crack on plckled

Photo. 1. An example of skin hole in solid skin
at the bottom part of ingot. % 0-35 (5/6) hot rolled steel coil. x1'2 (1/2)
Table 1. Dimensions of test ingot mold.
Mold Mold dimesion Ingot dimension
Mark Name Width Thickness Height Teemed height Weight
, (mm) ( mm) (mm) (mm) (t)
A WI11S3F 1,155 825 2,250 2,030 12,950
B WBI11S3H* 1,155 825 2,245 2,030 12,950
C WI15584F 1,480 795 2,400 2,210 17,250
D W22U4 1,477 795 3,000 2,800 22,000
* Bottle type. Others are open type.
Table 2. Content of the experiment.
gﬁt' Object Method Mold used | No. of heat | No. of ingot
1 Influence of method Three grades of method of Al ad- A C 6 18
of Al addition dition in one heat or
- Influence of te.eming Two grades of teeming rate in one
2 rate heat A or B 6 12
Influence of teemed Two grades of teemed height in
3 height i one heat Cand D 7 1t
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Table 3. Gas evolution during solidification.

Authors

Definition of intensity of gas evolution

Conditions used for calculation

HIMOKAWA B g h
Suoxkawa et al total solidification

Total volume of gas evolution during

P=1atm

NILLES®

Product of O forming CO multiplied ! - —0-
i by the solidification speed P=1-3atm, f=0"0lem/sec

MATsUNO et al.!® ;
tion

Quantity of C oxidized by solidifica-

Ingot middle, 5 min after solidi-
fication start

ASUI R .
Masul et al fication

Quantity of O forming CO by solidi-

P =1-23 atm,
f=0-0141cm/ sec

This experiment

Total pressure at the lower limit of
the range free from lenticular blowhole

P: total static pressure,  f: solidification speed.
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The Formation Mechanism of Inverse Segregation of Steel Ingots

Synopsis:

Atsumi OHNO

To understand the formation mechanism of inverse segreggation of steel ingots, the solidification
phenomenon of ammonium chloride-water solutions in glass molds were observed. Based on the obser-
vation, it is believed that the formation mechanism of the inverse segregation of steel ingots was due
to trapping of the solute concentrated liquid between the solid shell and the equiaxed crystal zone,
because the equiaxed crystals formed in the liquid ahead of the solid shell and beyond the solute con-

centrated zone.

It is also believed that the settling of crystals in the lower part of the equiaxed crystal-and-liquid
mixture zone resulted in streak type inverted V shape tears filled with solute concentrated liquid in the
zone. Furthermore, the negative segregation is believed to be formed by crystals which were carried
from the advancing solid-liquid interface by the convection in the early stage of the solidification

process.

(Received 10 Nov. 1967)
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