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Numerical Simulation on Effect of Argon Flow Rate on Slag Eye
Formation in a 100 t Bottom Blown Ladle
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Abstract With established argon bottom blown ladle three dimensional non-stable three-phase flow math model, Flu-
ent software and Simple calculation method the shield slag flow characteristics during ladle refining process in bottom argon
blown are studied and the effect of gas flow rate 200 ~3 500 L/min of nozzle with diameter 0. 1 m on slag eye size and slag
layer flow behavior is analyzed. Results show that with increasing gas flow rate the slag eye enlarges and as argon flow rate
is 400 ~2 000 L/min the slag eye size and distribution of flow field in ladle are reasonable and available to refine; with in-
creasing thickness of slag layer the slag eye range decreases but as the thickness of slag layer is more than 200 mm, the
effect of thickness of slag layer on slag eye size is not obvious.
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Fig.1 (a) Schematics of ladle bottom argon blowing; (b) Three dimensional meshes for
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Fig.2 Velocity vector (a, ~f; ) and cloud diagram of equivalent volume fraction of liquid (a, ~f,), longitudinal section, argon flow rate /(L -
min~'): (a) (2;) 200; (b)) (by) 400; (c;) (cp) 500; (di) (dy) 1420; (ey) (ey) 20005 (f;) (f;) 3500
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Fig.3 (a) Effect of argon flow rate on slag eye, thickness of slag layer- 150 mm; (b) Effect of thickness of slag layer on slag eye,

argon flow rate- 500 L/min
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Fig.4 FEffect of argon flow rate on slag eye area of ladle
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Fig.5 Comparison between numerical simulation results and e-
quation (6) calculation results
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