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Inclusion Analysis of 20CrMnTiH Gear Steel and Its Optimization
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Abstract: In response to the decline in the qualification rate of inclusion internal control
indices in 20CrMnTiH gear steel (sum of fine inclusion series categories <2.0, sum of coarse
inclusion series categories <1.5, Ds<1.0) at Ansteel Group Lingyuan Iron & Steel Co., Lid.
through data analysis and precise calcium treatment software analysis, the primary reason for the
problem mentioned above was that the calcium content in the molten steel was too low, which caused
the inclusion composition to deviate from the liquid phase region. After implementing measures
such as optimizing the calcium addition process from “LF (calcium wire feeding) —RH” to “LF—
RH (calcium wire feeding) ” and reducing the calcium addition amount from 80~120 m/heat to 50~
60 m/heat, the qualification rate of inclusion internal control indices for 20CrMnTiH improved from
74% to 90%. Meanwhile, the calcium yield in the molten steel in the continuous casting tundish
increased from 2%~4% to 20%~25%, ensuring smooth production while improving the quality of the
gear steel.
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Fig. 1 Schematic Diagram of Precise

Calcium Treatment Software Workflow!"?
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Fig. 2 Inclusion Distribution in

Molten Steel under Calcium Addition in LF
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Fig. 3 Process Routing after Optimization
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Fig. 5 Comparison of Inclusion Composition Distribution in
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Molten Steel in Tundish before and after Process Optimization
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Table 2 Comparison of Calcium Content and Yield in Molten

Steel in Different Processes before and after Optimization
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