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Worldwide Development and Propagation
of KTB Method (Oxygen Top Bolwing in Vacuum Vessel)
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Synopsis:

KTB method, which was developed solely by Kawasaki Steel so as to meet the increasing demands for the stable mass
production of ULC (ultra law carbon) steel, has been highly evaluated worldwide, resulting in, up to the present, 29 of its
introductions into recirculation type degassing units, including those installed at Kawasaki Steel. At every degassing unit,
anticipated effects of KTB have been provied in the efficiency of vacuum decarburization, moreover a variety of contribu-
tions to more flexible and stable degassing operation have been obtained. This paper summarizes, by incorporating
technical reports published by KTB users, performances achieved at each company, including new KTB applications which
will lead the vacuum degassing operation to a highly flexible and efficient secondary refining process.
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Table 2 KTB supply list{up to June, 1996)

Number
Company of KTB | Nation
ARMCO Steel Co., L.P. Middletown Worles 1 USA
Baoshan Iron & Steel Corp. 1 China
BHP Steel Port Kembla Works 1 Australia
British Steel PLC. Port Talbot Works 1 UK
China Steel Cuorp. 1 Taiwan
Companhiz Sirerugica National 1 Brazil
Eregli Iron & Steel Worls Inc. 1 Turkey
ITanbo Steel & General Construction 2 Korea
LTV Steel Flat Rolled Co. Cleveland Works 1 Usa
National Steel Corp. Great Lakes Division 1 USA
POSCO Kwanyang Works 2 Korea
Usinas Sirerugicas de Minas Gerais SA 1 Brazil
UsX Corp. Edgar Thomson Works 1 usa
Wuhan [ron & Steel 1 China
Kobe 5teel Ltd. Kakogawa Works 1 Japan
Nakayama Steel Works Ltd. Funamachi 1 Japan
Works
Nisshin Steel Co. Ltd. Kure Works 1 Japan
NKK Corp. Fukuyama Warks 2 Japan
NKK Corp. Keihin Works 1 Japan
Toa Steel Co. Ltd. Sendai Works 1 Japan
Kawasaki Steel Corp. Chiba Works 2 Japan
Kawasaki Steel Corp. Mizushima Works 4 Japan
Total 29 ——
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Fig. 1 Schematic illustration of KTB method
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Table 3 Effect of KTB on decarburization

c Decarburization rate coefficient, Ke{min?) Tapping[C] {(ppm) Tapping[0] (ppm)
Ompeny P

Conventional KTB Conventional KTB Conventional KTRB
Nakayama Steel Works Lid*® 0.14 430 540 —_— —_—
Funamachi Works
Nisshin Steel Co? — base base + 200 e —
Kure Works
British Steel PLC® _— 303 490 668 420
Port Talbot Works
National Steel Corp.® 0.25 0.30 ~0.32 = 500 = 1000 = 700 = 400
(Great Lakes Division
Kawasaki Stee! Corp.t® 0.21 250 500 —_— —_—
Chiba Works
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Fig. 3 Trend of BOF end point oxygen at National
Stecl Corp. Great Lakes Division
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Table 4 Effect of KTB on thermal compensation

Decrease of Reduction of temp.
tapping temp. | drop rate during O,
('C) hlowing ('C/min)

Nakayama Steel Works Ltd.> 20 1
Funamachi Works

Nisshin Steel Co.”
Kure Works

National Steel Corp.®
Great Lakes Division

Kawasaki Steel Corp.” 26 1.5
Chiba Works

Company

about 20 2

27.8(50°F) —

Table 5 Prevention of heat loss for molten steel at Naka-
yama Steel Works Ltd. Funamachi Works

(1) Increase of C combustional heat 1.2
(2) Effect of secondary combustion 7.8C
{3) Al combustional heat 7.9C
{4) Reduction of coclant 3.1T

Total 20.0°C
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Fig. 4 Trend of ULC products flex bend test at
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