
１．はじめに

Fig.1に示すように、アーク電気炉-取鍋精錬炉-RH脱ガ

ス-連続鋳造の複合精錬プロセスによって、高炭素クロム

軸受鋼（SUJ2、SAE52100等）の鋼中酸素量を平均的に

5ppm未満で製造する事が可能になっている1）。

鋼中酸素量は酸化物系介在物の総量に対応し、酸化物系

介在物の生成起源は、「脱酸生成物」や「2次精錬スラグ

の巻き込み」「耐火物粒子」「溶鋼の汚染」の4つによると

従来の研究でされている。（註）この為、溶鋼の脱酸方法

や2次精錬スラグの巻き込みを防止する方法が幅広く研究

され、耐火物のライニングの適正化がはかられ、溶鋼汚染
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Synopsis:   Although there have been many research reports regarding the deoxidation and  oxygen reduction in steel since

around 1970, few reports have discussed the genesis, growth and separation mechanisms of individual oxide

inclusions in steel during refining.

In addition, most of the investigation of deoxidation dealt with the steel with high oxygen content, where the sum

of such base-metal oxides as FexO, MnO and Cr2O3, in the secondary refining slag amounted to 5 to 10 wt%, or

higher.

In this research, the behavior of the inclusions in clean steel practice was investigated, where the base metal

oxides in slag do not exceed 1wt%.

It has been found that there are two important mechanisms of oxide inclusion generation other than "Deoxidation

reaction" and "slag mixing" which are often assumed to be the origins of oxides during secondary refining. 

One is "Desulfurization reaction"; the amount of alumina formed by desulfurization after deoxidation is greater

than that by the deoxidation reaction.

The other is, namely,"Intrinsic reaction"; lime-bearing inclusions are formed by deoxidation/oxidation reactions of

CaO and Al.
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Fig.1 Transition of oxygen content in Sanyo's bearing steels and low alloy carburizing steels1）.
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