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STUDY ON SOLIDIFICATION PROCESS OF INGOTS (I)

(Sampling method of molten steel near the solidus in the large .
ingot during solidification process) " .

" Shizuya Maekawa and Yoshitaka Nakagawa

Synopsis:

The defects that appear in an ingot such as flakes, ghdst streaks and sand marks are produ-
ced the moment the steel solidifies from liquid into solid by the difference of physical and
<chemical properties between molten and solid steel. But even if physwal and chemical pro-
perties both in liquid and sol'i‘dy steel were known completely, yet it would be very difficult

. to grasp the actual situations of what were going on during each of the various processes -

which. manifold kinds of molten steel must go through in actual castlng operatmn until they
‘became sohdlﬁed :

"Then the author wished to investigate the variation of chemical element and gases content
of molten steel near the solidus in the large ingot during solidification process. For the -
purpose- of this investigation the author established a method of 'sampling of molten steel
mnear the solidus. . e . .

A sampler as shown in Fig. 2 and Photo. 4 was 1mmersed mto molten steel in 2 mold and
Tet it approach nearly to solidus, then was kept for a certain perlod of time in that position.

The copper plate would soon’ melt away to fill the molten steel into’ the guartz tube which
‘was then withdrawn. - A a

The author collected the molten steel from the p051t10n without fallure by dipping the
sampler in the molten steel for between 35 and 75 seconds under the conditions-of the tempe-
rature at 1480~1510°C-at the sinkhead part of an ingot of. 9~20 tons below surface of the
molten steel !'~2°5m. :

.The molten steel in the tube was water-cooled and used for analytxcal sarnples of chemlcal

omponents 1nc1udmg ‘hydrogen, oxygen, nitrogen and various oxides.
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Photograph of various experimental samplers.
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Diagram of various experimental
sampleres.
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Table 1. Experimental results of samplings.
e Depth of Coll- £ e Depth of coll-{ ; "} '
Size St‘;‘;“ggid ection  (Dis- o™ Possibili- Sége,‘st‘;ﬁggifl ection  (dist-| [MET | pogsibi-
ingot' ature ;:ﬁgc:ugggé of time ‘: ty of ingot ature ‘:ngeaégog} the; . time i lity of
(t) (°C) ?smk?f;c)i) (sec) collection (t) (°C) smk?ce:!(;) (sec) | colletion.
' 1520 140 20 no J 1501 245 35 no
; 7 ” 35 ” Y1500 v 45~47 ' yes
i ” . 4 ” 4 . 1499 - 233 . 45 v
1500 140 40 ves 1496 v . A no .
20 1498 4 45 #” 15 4 121 52 yes -
| ” 4 v # 1491 145" ], 85~58 ° 7o
: 1493 ” 50 ¥ 1486 117 58~60 7.
1487 145 53 4 1481 58 no
| 1483 110 60 - ” v ;85 ot 63+ 7
1478 . 80 o . 1476 78 | 85 o
1510 180 35 yes - 1497 - 191 . . 40 ves-
1502 g i - no 7 . Sy " 45 ’ 4
% 45 - ves - 1490 4 50 " no
9 1497 145 50 7 R R4 140 . | 65 . yes
.l 1493 120 | 60, | © ] --.1488 115 © 70 7 -
1490 . .. 90 . 65 .| . .7 1487 105 - . 75 no -
1488 79-- 70 i iv#. 1485 76 T80 yes
e 2 . : 60 v v
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