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Effect of geometry of vacuum vessel on decarburization rate and final carbon content in RH degasser

Yoshiei Karo, Tetsuya Fu, Seiichi Suversucu, Shigeru Omwmva and Kanji Aizawa

Synopsis

: Experimental and theoretical studies were carried out to quantitatively understand the effects of geometry such as a

vacuum vessel and snorkels on the decarburization rate and final carbon content in the RH degasser.

The inner diameter of snorkel was varied between 0.6 and 1.0m, the cross-sectional area of the vacuum vessel
between 3.5 and 5.1m? and the amount of steel melt between 240 and 300t in the experiments made at Mizushima
works. The reaction rate was increased and the final carbon content was decreased with the increase in the snorkel
diameter and the cross-sectional area of the vacuum vessel, and with the decrease in the amount of molten steel. The
maximum decarburization rate and a minimum final carbon content to less than 10 ppm were attained with the largest
vacuum vessel whose inner diameter was 1.0m and the cross-sectional area was 5.1m?. The relation between the final

carbon content and the initial decarburization rate was found quantitatively in the experiment.
The experimental results agreed well with calculated values on the basis of the theoretical analysis and proved that
it is possible to determine the geometry of the RH vacuum vessel required to obtain a specified aimed carbon content.
Key words : secondary steelmaking ; RH degassing ; decarburization ; carbon content ; extra-low carbon steel.
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Fig. 1. Schematic representation of RH degasser
and effects of vessel geometry on decarbu-
rization rate.
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Table 1. Experimental conditions of dimensions in
vacuum vessels at Mizushima Works.

No.4
RH

(A) (B) ©) (D)

No.2 RH

Inner diameter of up-leg, duy(m)| 0.6 1.0 0.6 0.75

Inner diameter of down-leg, 0.75 1.0 0.6 0.9
dy (m)

Cross-sectional area of 3.5 5.1 5.1 4.9
vacuum vessel, S(m?)

Ar flow rate, G (Nm?®/min) 1.5 2.0 1.5 2.0

Circulation flow rate, Q (t/min)| 120 240 90 180
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Fig. 2. Changes over time in carbon content with
different vacuum vessel dimensions.
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Fig. 4. Relationship between volumetric rate con-
stant for decarburization and carbon con-
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Fig. 3. Changes over time in carbon content with
different snorkel diameters.
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Fig. 5. Changes over time in carbon content with
different vacuum vessel dimensions.

1-0 T T 1
o5} -
2
E QCe
0.1} .
K4
[\
005}
S A S(m?)
4 ¥ 101 5.1
i Al 075] 49
° ®| 06 {35
001 y . L
5 10 50 100 500
¢ (ppm)

Fig. 6. Relationship between volumetric rate con-
stant for decarburization and carbon con-
tent.



10 T =T T
v
- v i
0.5 V\Y§
WV
B
E
~ 0.1 [~ ]
K4
“0.05} -
% S(m?)
W 3.5
3 35
0.01 A% —
5 10 50 100 500
C (ppm)

Fig. 7. Relationship between volumetric rate con-
stant for decarburization and carbon con-
tent.
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Fig. 10. Changes over time in carbon content with
prolonged decarburization time.
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