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Analysis of Decarburization Phenomena during Heating and Rolling of Billets
Akie Ichihara and Yoshio Nuri

Synopsis: This study was carried out to establish an analytical technique for decarburization phenomena during heating and

rolling of steel billets,

Firstly, for theoretical calculation of the carbon distribution, we applied the Birks's equation based on Fick's second

law. The oxidation constants necessary for the calculation were determined by high temperature oxidation experi-

ments with steels. As for the carbon distribution in steel, the theoretical calculation was in good agreement with the

value analyzed by EPMA.

Secondly, theoretical equation was modified in order to apply to practical rolling billets. The modified equation was

applied to analysis of the carbon distribution for various size of bars, ¢ 34, 42, 53, 70, 85mm in outer diameter,

respectively. Consequently, the theoretical calculation and the observed value were in good agreement with car-

bon concentration profiles and decarburization depth.

Key words: Oxidation constant;, Decarburization; Carbon concentration; Bar; Billet;
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Tablel. Chemical compositions of steels.[] mass%[]

Steel C Si Mn P S Al
A 0.20 0.24 0.89 0.014 0.015 0.012
B 0.55 0.20 0.69 0.015 0.015 0.010
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Fig. 2. Experimental apparatus for high temperature oxidation of
steel.
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Fig. 3. Weight increment as a function of time for various temper-
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