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RH Treatment by Laval Nozzle Lance with Sub-hole

Teruyoshi HIRAOKA, Kazuo OHNUKI, Hiromu Fui, Kazuhisa FUKUDA and Yousuke HOSHUIMA

Synopsis : The purposes of combustion by multi function burner lance are skull-less operation of vacuum vessel, increasing the temperature of molten
steel, and improving the decarburizing rate. In this paper the decarburizing rate is investigated in case of oxygen blowing and burning with

excess oxygen.

Oxygen blowing can improve the decarburizing rate with the RH multi function burner lance even if carbon content in molten steel is high

before RH-treatment.

Neither pollution nor the decrease in the quality was seen from the composition change of molten steel in RH treatment and the quality in-

vestigation of the product in operation with RH multi function burner lance.
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Fig. 1. Experimental apparatus.

Table 1. Experimental conditions of decarburization.

molten steel 100 t
temperature 1580~1620C
circulation rate 34 t/min
pressure 666~2000 Pa
oxygen flow rate 1200 Nm%h
lance height 1.8 m

Table 2. Experimental conditions of decarburization and

LNG burning.
0;-blowing for decaburization LNG-burning
0, time(min) | LNG | O time (min)
case (Nm3 /h) start end (Nm’/h) start end
(a) 1200 6.4 7.8 - - - -
) 1200 6.2 7.0 84 194 8.8 13.0
() | 1200 55 | 81 | 200 | 460 | 11.6 | 172
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Table 3. Experimental conditions of Al-reheating and

LNG burning.

molten steel 100 t Al killed steel
temperature 1580~1620C
circulation rate 34 t/min

pressure 666~2000 Pa

LNG flow rate 228 Nms3/h

oxygen flow rate 510 Nms3/h

lance height 6.0 m
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Fig. 2. Change of [C] of molten steel with treatment time.
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Fig. 3. Change of [C] and [O] of molten steel during de-
carburization.
0.5
O [Cl=100ppm |
04 | @[CI20ppm AR
- Boo
So3 b (9 Qo
E % 9
02 ;
= :
R ) o & °
0.1 ® .’ ® ®
0.0 1 1 1
100 200 300 400 500
[0] (ppm)

Fig. 4. Effect of free oxygen on decarburization rate con-
stant k.
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Fig. 5. Chénge of C content in molten steel and pressure in RH vessel during degassing with and without heating by LNG.
(a) Standard operation pattern (without burner heating).
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Fig. 6. Change of C content in molten steel and pressure in RH vessel during degassing with and without heating by LNG.
(b) Burner heating during decarburization (LNG 84 Nm?/h).
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Fig. 7. Change of C content in molten steel and pressure in RH vessel during degassing with and without heating by LNG.
(c) Burner heating during decarburization (LNG 200 Nm?/h).
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Fig. 8. Change of C content in molten steel and pressure
in RH-vessel during degassing with and without
heating by LNG.
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Fig. 9. Heat loss of molten steel during degassing
without heating by LNG.
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Fig. 10. Internal defects and surface defects of product.
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Fig. 11. [C] and [H] pick-up of molten steel.
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