HI3TBE 1M

2016 4E2 H Vol. 37. No. 1

W
SPECIAL STEEL February 2016

. 5.

90 t BOF-LF-VD TZ 8% GCrl5 AN ENX WL THITH

FRE & 4 2 oA F % F N LA
(1 ARRHECR SR & TARBIIEBE , JL 5 100083 32 ARALARAUAR LI REBR AT IR FE/4 7], FEMK 161041)

# E GCrl5 AL RN 90 t H41-LF-VD-250 mm x 280 mm 75 3 % 65-5L 4. 5 R IM4E LA, LF
HERE (/% :55 ~58Ca0,3 ~ 10Mg0, 12 ~ 16Si0,, 16 ~24A1,0,, <1(MnO + FeO) 1 ¥4, LF B2 Al ST[ O] H
14 x107° LF 29T[ 0110 x 107", RJH SEM(434#irh 88) + EDS( BRI B9 77 e, BFSL T SebA A% DS e 7%
IO 5 , RIRFEZM R0 AL & ELH) CaO-Mg0-AL O, Ky, SME IR CaS; KB P, ALO, HRY
5 65% , - B N9 ;Ca0 FRA L 20% ,MgO S EA S 15% . FIHAMEREN, VD A LHEE L FEX
13 pm DL E KRR R BBIE 7, KR EREZE 2. 1, R P13 KBRS AR BT RS A

KR GCrlS5 BRSN KB DS KkkY BOF-LF-VD IZ REREHK

Behavior of Variation of Oxide Inclusions in Bearing Steel
GCrl15 Steelmaking by 90 t BOF-LF-VD Process
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Abstract The production flowsheet for steel GCrl5 is 90 t converter-LF-VD-250 mm x 280 mm bloom casting-rolling
process. With adding aluminium to deoxidize during converter tapping and refining by high basicity slag [/% . 55 ~
58Ca0, 3 ~10MgO, 12 ~16Si0,, 16 ~24A1,0,, <I1(MnO + FeO) ], the T[O] after feeding Al in LF process is 14 x
107°, and the T[ O] at end of LF refining is 10 x 10 ~®. With using SEM ( scanning electron microscope) and EDS ( energy
dispersive spectroscope) to study the composition distribution of unqualified large DS series inclusions in rod products, it is
found that at the center of inclusion the main composition is compound oxide Ca0-Mg0-Al,0,, outside is wrapped by a
small amount of CaS, in this oxides the Al,0, content is up to about 65% with even distribution, the CaO content is about
20% and the MgO content is about 15% . Statistics analysis results show that after VD vacuum treatment the number of di-
ameter more than 13 pm large inclusions per mm’ increases to 7, after soft stirring that decreases to 2. 1, and in rod prod-
ucts the one of three large inclusions come from ladle slag.
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Table 1 Ingredient of LF refining slag for bearing steel
GCrl5 /%
K Ca0 MgO 5i0, Al;O;  MnO +Fe0
LF s 55~58 3~10 12 ~16 16 ~24 <1
LF & 50 ~58 3~10 7 ~14 22 ~-30 <1
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Fig.2 Variation of TLO] (a) and [N] (b) in bearing steel GCrl5 during steelmaking, casting and rolling process
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Table 3  Analysis on ingredient of inclusions in bearing
steel GCrl5 during steelmaking, casting and rolling process
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Fig.3 Variation of containing Ba inclusion content in inclusions

in bearing steel GCrl5 during steelmaking, casting and rolling

process
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