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The Behavior of Oxygen in Liquid Steel during the Continuous Casting

Mitsunobu KURITA, Takami IKEDA, and Katsukiyo MARUKAWA

Synopsis:

In order to clarify the origin of macroscopic oxide inclusions in continuously cast steel, it is necessary to
understand quantitatively (1) the balance of oxygen in stcel during casting and (2) the entrapment of floating
oxide irclusions by solidificd steel.

Aczordingly, thic kehavior of cxygen in stecl was investigated during casting of AISI 304 grade steel con-
taining silicate inclusions, then the balance of oxygen and the entrapment of oxide inclusions were analyzed.

It became clear that the behavior of oxygen in steel is remarkably different during casting between by open
nozzle and by submerged nczzle. A characteristic of casting by open nczzlc is that the oxygen content of
liquid stcel in mold is remarkably highcr than that of poured steel. The oxygen content of solidified stecl,
Lowever, does not always become higher than that of pourcd steel. This shows that the oxidation of liquid
steel by the air is sufficiently comgensated by the scparation of scum.  On the other hand, the oxygen con—
tent of poured stecl, that of liquid steel in mold and that of solidificd stec] are equivalent during casting by sub—
merged nozzle.

(Received Apr. 14, 1970)
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Fig. 1. Behavior of oxygen in steel during casting
by open nozzle.
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Fig. 2. Behavior of oxygen in steel during casting
by submerged nozzle.
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Photo. 1. An example of oxide inclusion floating in

liquid steel in mold. X500 (7/10)
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Table 1.

Macroscopic inclusion in liquid steel in mold.
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Table 2. Calculated result of separation coefficient and entrapment coefhicient.

Tundish Average oxygen content (ppm) v l Separation Entrapment
Heat In tundish In mold In sohdnhed} Ci/Co | Cs/Co coeﬂ"}ccxent coeﬂi;xent
nozzle Co) €0 | steel (k7) (ke)
o’ Lol e !
A 152 204 136 1-34 0-90 0-08 0-67
Open B 116 155 101 1'34 0-87 0-10 065
i C 92 | 184 77 2-00 0-84 0-08 0-42
D 72 83 82 1-15 1-14 —0-12 099
Submerged E 104 117 108 1-12 1-04 —0-03 0-92
F 95 109 99 " 1-15 1-04 —0-04 0-91
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