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Influence of the Decarburization Mode of the RH Refining
Furnace on the Cleanliness of IF Steel
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Abstract: To improve the cleanliness and castability of IF steel, this study was conducted by 260 t RH vacuum furnace fa-
cility at Hanbao Steelmaking Plant , HBIS Handan Iron and Steel Group Co. , Ltd. Using 16-heats H-OLTB converter
process as a case study, researchers employed sampling techniques, inclusions scanning electron microscopy (SEM), and
data analysis to evaluate endpoint carbon content, decarburization duration, top slag, and inclusion quantity/size under
both free-decarburization and forced-decarburization modes during IF steelmaking. Statistical analyses were performed
based on the mass fractions of top slag TFe and TO at RH refining completion, along with inclusion quantity and size met-
rics. The findings systematically demonstrate how decarburization modes influence top slag oxidation characteristics and
molten steel purity. The results show that the free decarburization mode outperforms the forced decarburization mode in
terms of decarburization time and end-point carbon content, with the free decarburization mode reducing decarburization
time by an average of approximately 3. 15 minutes. The mass fractions of T. Fe and FeO in the top slag under the forced de-
carburization mode are lower than those under the free mode, with values of 5. 68% and 5. 45% respectively for the forced
mode, compared to average values of 7. 26% and 6. 84% for the free mode. The number of inclusions in IF molten steel is
fewer under the forced decarburization mode, with the number of inclusions <15 microns per unit area ranging from 16. 2
to 23. 4 for the free mode and 10. 6 to 14. 4 for the forced mode. Overall, In the H-OLTB converter, the initial oxygen con-
tent at the inlet of the RH furnace is controlled at (286-408)x10°°. When refining IF steel in the RH furnace using the
forced decarburization mode, the molten steel has higher cleanliness.
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Fig. 1 Numerical values of initial oxygen, initial carbon, final

oxygen, final carbon and decarburization time under the free de-

carburization process
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Fig. 2 Numerical values of initial oxygen content, initial car-

bon content, final oxygen content, final carbon content and the

amount of oxygen blown in the forced oxygen—blowing decarburi-

zation process
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Fig. 3 Average content of each chemical component in the slag

samples during the smelting process under the free decarburiza-

tion mode of IF steel/%
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Fig. 5 Size and quantity of inclusions before the RH furnace

tapping under the free decarburization mode
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