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Process Practice of Morphology Modification of Sulfide in Free
Cutting Steel Y1Crl3 by Feeding Ca Wire during LF Refining

Zhang Mengyun, Zhang Rongxing, Bai Liguo, Li Guangbin, Teng Yanfeng and Lei Xuedong
(Stainless Steel Co, Xingtai Iron and Steel Co Ltd, Xingtai 054000)

Abstract  Metallurgical flowsheet of tested steel Y1Crl3 (/% . 0.11C, 0.31Si, 1.14Mn, 0.024P, 0.28S,
12. 43Cr, 0.001 1Ca, 0.012Al, 0.008 40, Mn/S 4.07) is 60 t AOD-LF-150 mm x 150 mm billet casting-rolled to P12
mm products. In original LF refining without adding Ca, the refining slag basicity is 1. 7 ~2. 1 and the T[ 0] is 0. 012% ~
0.015% by only using Fe-Si to deoxidation, while in the improved adding Ca process, after LF Fe-Si deoxidation adding
the Al wire is supplied again to deep deoxidation, the T[ O] is 0. 007% ~0.010% , and the Ca wire is fed to modify the
inclusions in liquid. Results show that with adding core calcium wire the long stripe sulfide is modified to spherical or spindle
sulfide, the max length of sulfide in products reduces to 100 pm from original 160 pm, the ratio of spindle sulfide with
length/width <3 increases to 72.09% from original 52. 90% markedly to improve the cutting performance of products.
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Table 1 Requirement of chemical composition of steel Y1Crl3 and analysis of finished product

RS /%

i EH - - Mn/S
C Si Mn P S Cr Ni Ca Al 0
BAEE  0.10~0.13 <1.00 <1.25 <0.045 =0.25 12.00~14.00 =0.60 - - -
BT 0.11 0.31 1.14 0.024 0.28 12.43 0.07 0.0011 0.012 0.0084 4.07
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Fig.1 Morphology of sulfide in steel Y1Crl3 billet and energy
spectrum analysis
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Fig.2 Morphology of sulfide in ®12 mm hot-rolled products of

steel Y1Crl3 without calcium treatment (a) and with calcium

treatment (b)
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Fig.3 Distribution of ratio of length/width ( <3) of sulfide in
®12 mm hot-rolled products of steel Y1Crl3 without calcium
treatment (a) and with calcium treatment (b)
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Fig.4 Morphology of cutting chip of steel Y1Crl3 without calcium treatment (a) and with calcium treatment (b)
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