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Physical modeling of CAS refining processes for LCAK steel
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ABSTRACT Based on the similarity principle a water model was established for the problem that a large number of bubbles overflow
from the submerged tube in the CAS process. The effects of the flow rate of bottom gas the submerging depth of the submerged tube
and the nozzle position on the mixing behavior of liquid steel were studied. It is found that the problem of bubble escaping can be
resolved when the hood center and the bottom nozzle center are coaxial. For a 300t ladle the optimal bottom blowing process was
obtained. The optimal position of bubbling is 0. 3r to 0. 4r ( r is the ladle bottom radius) away from the ladle bottom center the flow
rate of bottom blowing is approximately 600 Lemin " in the refining process and 500 L*min "' in the deslagging process and the immer—
sion depth of the submerged tube is 180 to 225 mm. Industrial tests show that the improved bottom blowing process can effectively
prevent bubbles from overflowing and improve the cleanness and castability of the LCAK steel.
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Table 1 Size of the prototype ladle and physical model mm
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Table 2 Flow rate of bottom blowing of the prototype ladle and physical I
model
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Fig.2 Schematic of the prototype ladle bottom ( unit: mm)
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Fig.3 Effect of bottom-blowing location on mixing time at different

gas rates
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Fig.4 Effect of gas rate on mixing time at different depths
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Fig.5 Effect of slag thickness and gas rate on deslagging radius
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Table 3 Main parameters of CAS process before and after optimization
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Table 4 Proportion of different refining modes of LCAK steel before and after optimization

CAS LF RH
23.8% (127 ) 62.6% (333 ) 12.4% (66 ) 1.2% (8 ) 2010—07-01—2010-07-31
41.5% (278 ) 42.5% (285 ) 14.7% (99 ) 1.3% (9 ) 2010—09-01—2010—09-30
5 LCAK CAS
Table 5 Consumption of nozzle clogging in LCAK smelting before and a= CAS -
after optimization CAS
CAS CAS CAS CAS (3)
CAS
127 73 0.58 2.44
278 158 0.57 1.37 5 2.44
1. 37. LF
4 CAS LF
CAS 17.7% LF
20.1% RH 2.3%. CAS
LF LCAK CAS
CAS.RH LF
6 CAS
LF . 6 Table 6 Rate of CAS free-opening before and after optimization
LCAK CAS e —
16.3% 31.9%. 55 16.3
LF CAS LCAK " 35.9
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