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Synopsis:

The vacuum treatment is now a necessary process especially for high grade steel. In our works, the
stream degassing of ingot had been applied for producing seamless pipe with heavy wall and large
diameter. However our vacuum degassing process had not enough capacity to be applied for all
necessary heats, Thus, we have newly installed 50 t Elo-Vac Unit of the ladle degassing process, called
Witten process which is possible to treat both normal degassing for all heats and vacuum oxygen
decarburization for stainless steel. Qur 50t Elo-Vac Unit has been operated since October, 1972.

At present, operations have been performed satisfactorily and we have produced approximately 49 000
t stainless steel by V.O.D. process and 45000t carbon and alloy steel by normal degassing till
December, 1974. This unit is making a great contribution toward keeping high quality as well as

saving production cost in manufacturing stainless steel. This paper describes the outline and operations

of the Elo-Vac Unit, especially vacuum refining process of stainless steel.
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1. Vessel, 2, Vessel cover, 3. Oxygen lance
4. Ladle, 5. Ladle cover, 6. Argon plug
7. Sliding gate

Fig. 1. Schematic view of 50t Elo-Vac Unit.

Table 1. Main specifications of 50t Elo-Vac Unit.

Classification Item Specifications
Inside diameter 4 850 mm¢
Vacuum vessel | Shell height 4 400 mm
Roof height 1600 mm
Inside diameter 3000 mmg¢
Ladle Height 3220 mm
Argon consump-| Max. 200 N//min

tion

Steem ejector | G6-stage steem
ejectors
S5-stage condensers
160 kg /hr at
0.5mmHg
1900 kg /hr at
40 mmHg
1900 kg /hr at
200 mmHg
0.2 mmHg

Capacity

Vacuum pump
system

Atteinable
pI’CSSLlI“e

Oxygen blow- | Blowing rate
ing system Lance

Max 1 500 Nm3/H
Consumable type

9 bunkers with
electro magnetic
feeders

Alloying addi- | Number of
tion system bunker
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Fig. 2. Typical procedure of sus 304 grade.
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20mm ¢

Fig. 3. Profile of laval nozzle.
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Fig. 4. Dynamic pressure of oxygen jet at 45mmHg
and 1000 Nm3/hr.
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Fig. 5. Change of gas composition during the
blowing with laval nozzle lance.
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Fig. 12. Relation between end C% after V.O.D.
and Cr recovery ratio in vacuum treat—
ment.
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Table 2. Summerized operational results.

E. F. 150
Time (min) | V. O. D. 30~40
Vacuum degassing 20
Total tapping yield 95.0
Total Cr yield 93.0
Life of a ladle (times) 25~30
Life of a ladle cover (times) 50~60
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Table 3. Quality of V. O. D. stainless steel compared with normal process.

,E : Microcleanliness by JIS Sand seams
| | method (X 10-2%) (2/3D)
Classification LN Oxy_g::n S ulf ur o
i (X 10749%)1(x 10-3%) ‘ ] | Total T
| A B | | Total ota otal Max.
: ‘ H numbers length length
V. O. D. process| 10 46 7 53] o 18 E 80 0.1 | 0.1 0.2
Normal process | 22 60 6 39 | 13 )27 19 1.7 1.8 1.0
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Y
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Fig. 16. Relation between nitrogen and titanium SholedLEXLND L L JIS #)lva%ili
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