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Effects of Operation Condition and Casting Strategy on Drainage Efficiency of the Blast Furnace Hearth

Taihei NoucH1, Michitaka SATO and Kanji TAKEDA

Synopsis : A mathematical model is developed to quantify the effect of operation conditions and casting strategy on residual amount of slag and metal in

hearth. The model is validated by a physical scale model experiment. Calculated results show that the residual amount of slag increases in

proportion to the square of production. The effect of hearth permeability on the residual amount of slag is larger than slag viscosity. Then

high permeability is necessary under high productivity operation condition. Although a load is not small, increasing tapping rod diameter and

shortening cast duration are the effective way to decease maximum slag level. High durability filling mud is necessary to keep cast duration.
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Fig. 1. Schematic illustration of the physical model of BF
hearth.
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Fig. 2. Schematic diagram of the force balance at slag sur-
face.
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Table 1. Experiment conditions.

Blast furnace | Scale model
(10000 t/d) (Half Cylinder)
Hearth diameter Dy 15.0 m 0.4m
Particle diameter dp 2.4x102 m 6.0x103 m
Packed bed porosity & 0.300 0.383
Slag density psiag 2800 kg/m3 828 kg/m3
Slag viscosity pisiag 4.35x101Pas | 9.56x103Pas
Slag productivity Vie 1.24x102m3/s | 1.00x105 m3/s
Metal density pmetar 6700 kg/m3 1780 kg/m3
Metal viscosity psiag 6.0x103 Pa s 1.42x103Pa s
Metal productivity Viewas | 1.72x102m3/s | 1.39x105 m?3/s

Scale factor of superficial

velocity v* 0-441
Scalel facior of volume 620

velocity v

Scale factor of length /* 37.5
Scale factor of time ¢* 85.0
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Fig. 3. Time dependent of liquid velocity, HCFC ratio and
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Fig. 4. Measured casting velocity of actual BF.
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Fig. 5. Effects of high production on HCFC ratio and lig-
uid levels.
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Fig. 6. Effect of initial opening on liquid levels.
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Fig. 7. Low permeability zone in model hearth.
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Fig. 10. Effects of high production on HCFC ratio and lig-
uid levels.
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Fig. 12. Effect of LPZ size on liquid levels.
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