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0.020P, <0.010S, 0.02 ~0. 04Als, 0. 03 ~0. 05Ti) in steelmaking process, the effect of oxygen content in liquid at Ar
station and amount of adding aluminium in RH decarburization period on T[ O], and the effect of alloys adding procedure,
top slag modified treatment and shielding casting process on cleanliness of liquid are analyzed. Research results show that
the measures including proper increasing the BOF end oxygen content in liquid and temperature of liquid, extending the in-
terval time between Al and Fe-Ti addition, top slag modifying treating and shielding casting process are available to increase
the cleanliness of liquid. It is obtained by commercial production that with the average temperature of liquid at initial RH
refining increasing by 2. 4 °C, controlling BOF tapping slag amount to decrease the thickness of top slag layer from original
=80 mm to 60 ~75 mm as a result during RH decarburization process the adding aluminium heats decreasing by original
36% to 3% , and with top slag modification to decrease the (FeO + MnO) from original 22% to 17% and increase the con-
tinuous-continuous casting heats from 8 heats to 10 heats, the T[ O] in liquid in tundish decreases form 37.4 x 107 to
21.6 x10 % to obviously increase the cleanliness of liquid.
Material Index Cleanliness, 210 t RH Refining, IF Steel, Process Optimization
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Table 1 Chemical composition of IF steel /%
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Table 2 Main chemical composition of RH refining slag /%
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Table 3 Main process parameters of RH refining
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Fig.1 Effect of oxygen content in liquid at argon station on
T[ O] at end of RH refining
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Fig.2 Effect of adding Aluminium amount in RH decarburiza-
tion period on T[ O] at end of RH refining



34

KB 55ES 210 t RH KEHS O IF BI57 E MRR A L2 +33-

9.1 :
(a) (b) Iy
7.3 ‘ , =
Al Al - +
5.5 o -
ﬁ LU |
3 :
= 3.7 }‘
0
1.8 Ye 3.4 ?
I |

P t—— () R
050 100 1.50 200 250 300 350 400 450 S0 S50 600
figdit /keV Ak /keV

050 100 150 200 250 300 350 400 450 SO0 550 600

162 851 Ti
Mg
: i |
‘ v A
0 fltai ity ey U A AL N
0 100 200 300 400 500 600 700 800 90 0 100 200 300 400 500 600 700 800 900
ik /keV ek /keV

K3 RHIMERELAT(a) (b) FUMEKERSS () (d) WP I 2B 5 sy

Fig.3  Morphology and composition of inclusions in steel before [ (a) and (b) ] and after [ (¢) and (d) ] RH adding titanium fer-

rotitanium
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Fig.4 Variation of (FeO + MnO) and (Ca0)/(AlL0,) in
slag during steelmaking process
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Fig.5 Relationship between [ N] pick-up and T[O] pick-up
at end of RH refining to tundish
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tundish before and after process optimization
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