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Synopsis :

The reaction between carbon and oxygen during solidification of six rimming steel
ingots was investigated. The oxidation by atmosphere on the free surface of molten
metal was estimated through mass balances of carbon and oxygen. The amount of
oxygen supplied from air ranged from 0.16 to 0.32kg/t-ingot and the greater part of it
was consumed in the direct oxidation of carbon on the surface. That direct reaction of
carbon with gaseous oxygen rather exceeded the reaction within an ingot which took
place mainly in the neighborhood of the solidification front. A dynamic model is
presented whereby the amount of CO-reaction near the solidification front is calculated
on the basis of one-dimensional stationary equations of diffusion. Results of the
calculation correspond with observed facts. It is also shown that manganese, besides
carbon and oxygen, has a considerable effect on the amount of CO-reaction. Differences
among similar models of several authors are discussed. The one-dimensional model is
verified to be a proper approximation of the three-dimensional non-stationary equations

when averaged over one period of bubble formation.
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Synopsis :

The reaction between carbon and oxygen during sclidification of six rimming steel ingots was
investigated. The oxidaticn by atmosphere on the free surface of molten metal was estimated through
mass balances of carbon and oxygen. The amount of cxygen supplied from air ranged from 0.16 to
0.32 kg/t-ingot and the greater part of it was consumed in the direct oxidation of carbon on the
surface. That direct reaction of carbon with gaseous oxygen rather exceeded the reaction within an
ingot which lock place mainly in the neighbourhocd of the sclidification frent. A dynamlc model is
presented whereby the amount of CO-reaction near the solidification front is calculated on the basis
of one-dimensional staticnary equations of diffusion. Hesults of the calculation correspond with abserved
facts. It is also shown that manganese, besides carbon and oxygen, has a considerable effect on the
amount of CO-reaction. Differences among similar models of several authors are discussed. The ons-
dimensional model is verified to be a proper approzimation of the three-dimensional non-stationary

equations when averaged over one period of bubble formation.
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Fig. 2 Change of O during rimming period as related to C and Mn
(Fach mark represents the same ingot as in Fig. 1)
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