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Formation of Magnesium-Aluminum Inclusion in High Carbon
Chromium GCrl5 Bearing Steel and Control Process Practice

JIANG Liping, XU Jianfei, WANG Kunpeng, WANG Ying, WANG Litao, CHEN Tingjun
(Zenith Steel Group Co Ltd, No.3 Steelmaking Plant, Changzhou 213011)

Abstract The GCrl5 steel production flow steel is 120 t BOF-LF-RH-CC process. As adding 200 kg aluminum block
at BOF tapping for strong deoxidation and controlling the aluminum content 0.030% ~0.045% in steel in LF process, at
end LF the main inclusions in steel are MgO - Al, O, and the MgO - Al, O, inclusions are removed during RH degassing and
the calcium aluminate inclusions are main inclusions in steel after RH. However, but MgO - Al, O, inclusions are formed a-
gain in the tundish steel. Due to the existence of Al-MgO and C-MgO reactions in LF refining process, the MgO - AL, O; in-
clusions could be formed again after LF refining in high carbon aluminum deoxdized GCrl5 bearing steel. However, when
just adding 40 kg aluminum block for preliminary deoxidation in the BOF tapping process, the amount of MgO - Al, 0O, in-
clusions in steel significantly decrease after LF refining, and the regeneration of MgO + Al, O, inclusions in tundish steel
could be prevented. In addition, adding low titanium and low aluminum ferrosilicon in the LF refining process instead of
adding in tapping process effectively control the amount of MgO - Al,O; inclusions in steel.

Material Index GCrl5 Bearing Steel, Magnesium-Aluminum Inclusion, Carbon Content, Adding Al Amount
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PR IF C S$i Mn P S Al Cr
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LF&® 0.97 0.25 0.37 0.012 0.011 0.004 1.46

LF #%k 0.83 0.03 0.26 0.015 0.019 0.058 1.06
LF&®R 0.96 0.27 0.34 0.014 0.009 0.029 1.47
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Table 2 Compositions and basicity of slag after LF refi-
ning of GCrlS5 bearing steel
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w2y 49.3 225 164 4.2  0.62 0.31 3.0
34 517 31.2 7.5 3.2 0.3 0.21 6.9
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Fig.1 Compositions of inclusions in steel Nol heat at LF refining initial (a) and end (b)
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Fig.2 Compositions of inclusions in steel of Nol heat at RH end (a) and tundish casting zone
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Fig.3 Effect of carbon content on composition of inclusion in steel in refining process: initial LF (a) ; 10 steel (b) , 40Cr steel (c),

55 steel (d) of end LF
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