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Effect of VD Low Basicity Slag on Inclusions of GCr15
Bearing Steel
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lurgy, University of Science and Technology Liaoning, Anshan 114051, China; 3 Key Laboratory of Metallurgy
Engineering Liaoning Province, Anshan 114051, China)

Abstract: In order to reduce the harm of B-type and D-type inclusions in Al deoxidized GCr15 bearing steel, a compara-
tive industrial experimental study was conducted on refining VD low alkalinity slag and normal alkalinity slag. The results
showed that when refining slag alkalinity was reduced from 9. 34 to 1. 96, the proportion of plastic inclusions in the steel
increased from 14. 81 % to 40. 65 %. As the same time, the content of total oxygen (T. O) decreased from 7.7 x 10° to
4.9 x 10°; the content of total aluminum (T. Al) and acid-soluble aluminum (Aly) decreased from 279 x 10 and 210 X
10°° respectively to 80 x 10 and 75 x 10°. Thermodynamic calculation shows that the increase of [Si] activity in the lig-
uid steel causes the decrease of Al,0,, ., content in the composite inclusion, and the acid soluble aluminum (Al,) content
in the steel falls within the range of equal aluminum concetration lines corresponding to plastic inclusions, the theoretical
calculations are consistent with experimental results. The VD refining with low basicity slag is beneficial for achieving con-
trol over the plasticization of inclusions in bearing steel.
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Table 1 Composition change of VD refining slag with dif-
ferent basicity %

L T Ca0 S0, ALO, MgO R

HYEVD R 5559 595 3447 533 934
VD% 5 5286 6.75 34.54  5.66 7.83
VD Hi 4626  23.65 2487 496 1.96
VDEZs s 44.12 1406 26.82 1351  3.14
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R RSN T 4 pm; B 1(b) Ry ALO, 22 B 2
SRR, RSFH/NF 5 wm; B 1(e) R TiN Je26) 08
S MR, RAFER/NF 5 pm; B 1(d) R
REMR R Je 2 , FOB 5 2 S AR HOIR , RSF R /N
F2 pm; B 1(e) b MnS55R R R & e 224, HE
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Table 2 Composition of continuous casting billet with different basicity of VD refining slag %

L TR C Si Mn P S T.Al Al T.0 Ca
! HEVD i 0.968 0.219 0.305 0.010 4 0.002 2 0.046 3 0.039 5 0.001 09 0.001 0
VD% f5 0.977 0.222 0.301 0.0107 0.001 8 0.027 9 0.0210 0.000 77 0.001 0
PEVD i 0.946 0.221 0.300 0.0125 0.004 4 0.037 4 0.030 5 0.001 13 0.001 0

VDS 5 0.979 0.243 0.291

0.0122

0.004 7 0.008 0 0.007 5 0.000 49 0.000 2
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Fig. 1 Morphology of original inclusions in continuous casting billet with different basicity of VD refining slag : (a) ~ (¢) experiment 1;
(d) ~ (f) experiment 2
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Fig. 2 Size distribution of inclusions in No. 1 and No. 2 con-

tinuous casting billets
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Fig. 3 Composition distribution diagram of inclusions in Si0,~Al1,0,-CaO series bearing steel: (a) experiment 1 , (b) experiment 2
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Fig. 4 Activity diagram of SiO, in Si0,~Al,0,~-CaO series.
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Fig. 5 Comparison of Iso—[ Al] lines in Si0,—Al,0,-Ca0 se-
ries and the Al contentt in the steel
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