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A Study on Water Modeling Simulation for Slag Entrapment in 100 t
Ladle with Bottom Argon Blowing during LF Refining Process
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(1 Metallurgical Engineering Research Institute, University of Science and Technology, Beijing 100083 ;
2 Beiman Special steel Co Ltd, Qigihaer 161041)

Abstract According to the prototype of a 100 t ladle at steelworks and based on geometric similarity principle, a wa-
ter model with model and prototype ratio 1: 3.5 is established. The effect of different blowing position of single nozzle and
double nozzles corresponding real gas blowing rate 31 L/min to 237 L/min on conditions of slag entrapment has been test-
ed. It is found that the critical slag entrapment blowing gas rate for the original blowing position (about distance from ladle
center 0. 45R) single nozzle, position distance from center of ladle 0. 6R single nozzle, original blowing position ( about
0.45R) double nozzles and position distance from center of ladle 0. 6R double nozzles gas blowing is respectively 113, 93,
31 and 82 L/min, therefore during real refining process it is available to using single nozzle blowing for soft gas blowing and
to using double nozzles blowing for alloying stage. By regression analysis the relation formula between diameter of single noz-
zle blowing exposed area D(/mm) and bottom gas blowing rate Q/(L - min™') is D =43.333Q +47.5, as 0.6 <Q <4.6.

Material Index 100 t Ladle, Bottom Blowing, Gas Blowing Position, Slag Entrapment, Water Model, Exposed Area
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Fig. 1 Schematics of gas blowing positions in slag entrapment
simulation test
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Table 2 Critical gas blowing rate of slag entrapment with
different conditions /(L - min™")
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Fig.2 Flow field diagram captured by particle image velocime-
try test, gas blowing rate 1.0 X2 L/min, at position 0. SR-120°
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Fig.3 Morphology of exposed area of original single nozzle gas blowing with different gas blo-

wing rate /(L - min™'); (a) 0.6; (b) 2.2; (c) 4.0 and (d) 4.6
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Fig.4 Diagram of relation between diameter of exposed area
and gas blowing rate for original single nozzle blowing position
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