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Physical Simulation of Inclusion Removal and Slag Entrapment in
210 t RH Refining Process
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(1 Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081 ; 2 Lianyuan Iron and Steel Company, Loudi 417000)

Abstract Effect of steel works 210 t RH refining treatment time, driving gas flow rate, vacuum, number of stomata
and immersion depth on inclusion removal and the effect of bottom-blowing pattern and gas flow rate on amount of slag en-
trapment have been studied by using geometric similarity ratio 1: 4 water model. Simulation test results show that the inclu-
sions in liquid decrease by ~90% as treatment for 24 min and at vacuum chamber descending the short term bottom argon
blowing by double porous brick is obviously available to decrease the amount of slag entrapment in liquid. It is obtained that
suitable process parameters for 210 t RH refining are driving gas flow rate- 164.2 m’/h, 8 stomata, immersion depth- 500
mm, absolute pressure in vacuum chamber- 4 000 Pa and double porous brick total argon blowing flow rate- 90 m’/h.
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Fig.1 Schematics of water model test apparatus
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Table 1 Scheme for inclusion removal test

S EEHSERE/ (m* - h ) k% BARE/mm HA [/ Pa)
LS kil il A bt SRS FELRY JEB ( #%4 [E 5
I 3.0/3.5/4.0/4.5/5.0 109.5/127.7/146/164.2/182.5 16 150 600 3616 67
I 4.0 146 4/8/16 150 600 3616 67
| 4.0 146 16 100/125/150 400/500/600 3616 67
v 4.0 146 16 150 600 3 475/3 616 4 000,67
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Table 2 Single stomata gas flow rate with different slag en-
trapment scheme /(m® - h™')
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Fig.2  Relation between inclusion removal rate and driving gas
flow rate
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Fig. 3 Relation between inclusion removal rate and refining
time with different driving gas flow rate
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Fig.4  Relation between total inclusion removal rate and refining time with different immersion depth (a}, different number of stomata

(b) and different vacuum (¢)
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Table 3 Amount of slag entrapment with single and double
bottom blowing and decreasing amount of slag entrapment
as comparing with no-bottom blowing
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(m* +h°1) mL W/ % mlL B/ %

0.40 493 4.1 366 28.8

0.75 384 25.3 249 45.7

1.25 270 47.5 206 60.0

1.50 407 20.8 236 54.1
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