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Abstract With the process measures including KR pre-sulphurizing hot metal [ S]<0. 008% , to increase BOF pre-
oxidizing adding aluminium amount from 0. 010% ~ 0.025% to 0.020% ~0.035% , to increase adding Fe-Ca wire from
3.0 m/t to 4.0 m/t, LF refining time =35 min and white slag time =15 min, improving tundish structure, controlling
temperature of liquid in tundish 1520 ~1540 °C, increasing M-EMS current from 160 A to 200 A, improving fog cooling
process in secondary cooling zone and controlling casting speed 2. 2 ~2.4 m/min, the carbon segregation index of produced
160 mm x 160 mm casting billet of cold-heading steel SWRCH35K (/% : 0.29C ~0.31C, 0.07 ~0. 11Si, 0.69 ~0. 71Mn,
0.009 ~0.010P, 0. 008S, 0.038 ~0.041Al) is <1.06, and the structure of ®6.5 ~20 mm hot-rolled coil is P + F, the die
attritions wear rate of =8. 8 class standard preducts manufactured by the coil without annealing is only about 8. 5% .

Material Index 120 t BOF-Argon Blowing-LF-CC Flowsheet, Cold-Heading Steel SWRCH35K, Coil, Refining
Slag, Tundish Structure, Inclusion, Metallurgical Quality
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Table 1 Analysis composition of steel SWRCH35K for interior controlling requirement, after refining argon-blowing and in
tundish

, WERI /%
Tz e C Si Mn P S Al Cr Ni Cu Ca
nE 888 0.34~0.36 0.10~0.20 0.65~0.80 <0.015 =<0.010 0.020~0.035 =<0.20 =<0.20 =<0.25
888 0.31 0.11 0.69 0.009 0.008 0.041 0.09 0.06 0.025
e o 889 0.29 0.07 0.71 0.010 0. 008 0.038 0.09 0.08 0.025
A 888 0.34 0.14 0.75 0.012 0.006 0.030 0.08 0.07 0.023 0.0029
889 0.35 0.15 0.77 0.011 0. 007 0.028 0.09 0.06 0.024 0.0026
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Table 2 Comparison of steel SWRCH35K metallurgical

quality of casting billet and mould product between before
and after process improvement

T HHRRE/ R Ja=f=F 4=
RLER PO POBMEST  BIREE

MGHRT  2.0~2.5 1.5~2.5 <l.11 ~14

eeid 1 1.0~1.5 ~1.0 <1.06 ~8.5
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Fig.1 Schematics of 120 t BOF oxygen lance operation with top
and bottom combined blown with 6 sections
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Table 3 120 t BOF end-point control parameters
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= c Mn P ) B/C
888 0.20 0.13 __0.007  0.008 1640
889 0.16 0.10 0.006 0.008 1632
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Fig.2 Ingredient of slag analyzed before LF refining: (a) 888 heat; (b) 889 heat
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Table 4 Analysis of refining end slag
Fruey 1214y /% Ca0/ — Tk
7% Ca0 Si0, ALO; Mg0 MnO T.Fe S ALO; FE(R)
888 49.76 6.32 31.28 6.45 0.20 0.54 0.505 1.59 7.87
889 48.87 5.84 32.05 7.02 0.20 0.53 0.509 1.52 8.37
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Fig.3 Distribution of refining slag in Ca0-Al,0,-Si0, base slag
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Fig.4  Schematics of 30 t tundish adding wall and dam
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Table 5 Physical and chemical indexes of mold powder for steel SWRCH35K

i & 5 7] I, SWRCH35K RS} /% %0,5/ (1300 °C)§55}§/ E1300°g)%ﬁ;/
N Ca0 Si0, Fe,0, ALO, , R,0 F- (Pa-s kg« (m® +s)~']
%ﬂmﬁt}ﬁ%%@ﬁﬂgﬂﬁﬁkjﬁﬁi 29.5 26.8 1.7 3.8 5.6 6.4 1100 0.13 0.35
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Table 6 Mechanical properties of hot-rolled coil of steel SWRCH35K,

R,% ACERAGBRRR<LSZD TR powne roa we 2% RyR, HRB
A <2.0 G4;Ds R Ju<2.0 4, 6.5  350-385 580605 32-41 55-62 0.55-0.65 73~82
8.0  360~390 585~610 33~39 56~60 0.58~0.65 74-~81
4 FRERER 10 350~380 570~605 30~36 56~58 0.60~0.65 73~80
12 355385 S570~600 28-~36 S56~63 0.62~0.65 75~82

B RS E TR EZ MK 16 360 ~390 580 ~610 30~42 S58~63 0.52~0.65 75-~81
350~385  585~605 28~35 55~60 0.57~0.65 74~80
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Fig.5 Typical structure morphology of hot-rolled coil of steel

SWRCH35K: (a) 888 heat and (b) 889 heat
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