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Influence of Refining Slag on Oxygen Content and
Inclusions in Bearing Steel

Ruan Xiaojiang'?, Jiang Zhouhua®, Gong Wei®, Li Yang’ and Li Jingshe'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Jiangyin Xingcheng Special Steel Co Ltd, Jiangyin 214400,
3 School of Materials and Metallurgy, Northeastern University, Shenyang 110004 )

Abstract The influence of ingredient of refining slag (47 ~64Ca0, 13 ~238i0,, 15 ~25A1,0,, 5 ~ 10MgO, 0 ~
8CaF, ; Ca0/8i0, = 2.0°~4.5) on oxygen content and inclusions in 0.95C-1. 50Cr GCrl5 bearing steel has been tested
and studied by MoSi, electrical resistance furnace with MgO crucible. It was found in test that with increased refining slag
basicity Ca0/Si0, from 2 to 4. 5, the end total oxygen content in liquid steel decreased from 20 x 10% to 11 x 107, and
the total amount, total area and average size of inclusions in steel decreased; the speed and capability of refining slag to ab-
sorb inclusions could remarkably increase with increasing Al, O, content or adding CaF,, decreasing MgO content in slag;
with low basicity refining slag, the size of inclustons in liquid steel, which contained =20% Si0,, was 15 ~20 um with
quite good plasticity; and with high basicity slag the typical inclusions in liquid steel were brittle inclusions such as alumina
and MgO-Al, O, spinel, of which the size was <5 um.
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Table 2 Variation of total oxygen content in steel during
refining test /%

Kifkit No  WHAWHOD MHO K D)
1 0.002 6 0.0025 0.002 0
2 0.0025 0.001 9 0.001 3
3 0.003 2 0.002 6 0.001 6
4 0.003 5 0.002 3 0.001 5
5 0.003 3 0.002 1 0.002 0
6 0.002 3 0.001 2 0.001 1
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Table 3 Variation of inclusions distribution in steel during refining test
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0~5 pm 5~10 pm 10 ~15 pm 15 ~20 pwm =20 pm pm

4-1(WIG) 84.25 14.38 0.68 0.69 0 3.296 146 1781.202
42 87.90 11.29 0.81 0 0 3.091 124 1 174.976
43(#0%) 89.80 9.18 1.02 0 0 2.991 98 858.802
5-1(F34R) 80.46 17.62 1.54 0.38 0 3.582 261 3 684.762
52 80.35 16.76 1.73 1.16 0 3.862 173 2985.012
53(&K) 84.86 13.94 0.40 0.40 0.40 3.593 251 3 524.940
6-1 (F14H) 82.65 13.27 4.08 0 0 2.880 98 1 434.625
62 90.70 8. 14 1.16 0 0 2.826 86 693.532
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Fig.1 Energy spectrum analysis on inclusions in steel refined
with low basicity refining slag No. 5
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Fgi.2 Energy spectrum analysis on inclusions in steel refined
with high basicity refining slag No. 6
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