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Abstract

We have promoted the development of steelmaking process technologies continuously. We have
faced some severe conditions such as the global competitions, increasing demands of the steel
products, stable production of the high grade steels, and the several environmental issues, for
example, regulation change of the fluorine in the soils, reducing the carbon-dioxide emission, exhaust
of the smoke, etc. In this paper, we will give an outline of our developments of the process
technologies, operational improvements through these 20 years, and the future prospects.
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Themes of refining processes and the solutions

Special mentions on the subjects

Special mentions on the processes

AD.

Raw _materials Heat recovery Production Energy saving

Environment

De[S] De[P] De[C] Secondly refining|

1990
- OG boiler
(Kimitsu)
- Start up of Scrap Melting Process
(Hirohata)

-Iron Reserve Barrel (IRB, Yawata)

2000 *OG boiler (Oita)

-Decrease of HMR
*Scrap Melting in torpedo ladle

-Increase of converter working rate
*Increase of converter heat size

*Shredder machine (Nagoya, Oita) - Shortening of converter cycle time
-Decrese of the heat conductivity of torpedo ladle refractory
-Increase of the torpedo ladle turn over
*Dust recycle by RHF,DSP -Increase of LDG recovery
(Kimitsu,HirohataHikari)
*EAF for stainless steel (Yawata)

2010

»Regulation of Fluorine in the soil

*Reinforcement of converter dust collector

=Converter without Fluorine

»Reinforcement of dust collector at the ceiling

- Start up of LD—ORP (Nagoya)

*Renewal of the control system(DDC)
= Start up of REDA(Yawata)

= Start up of MURC process
(Muroran) =Mass production of IF steel
*High speed decarburization
-AC process in converter
(Hirohata)

*Desulfurization by injection in the ladle (Oita)
*Desulfurization by KR in the ladle (Kimitsu,Yawata)
- Separation of desulfurization process
*Increase of converter type dephosphorization
(Without Fluorine) - Additional LF (Muroran)
*High speed operation of MURC process
*High speed blowing in converter
(nozzle improvement)
-New dephosphorization furnace (Kimitsu)
-New decarburization furnace(Nagoya) * Additional RH
-New desulfurization furnace(Nagoya) (NagoyaKimitsu)
sIncrease of RH treatment
*Promotion of slag recycle (Oita Kimitsu)
- All the hot metal dephosphorization
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slag hot recycling

(MURC)

*LD-ORP(=LD converter - Optimized Refining Process)
*MURC(=Multi-Refining Converter)
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Converter type hot metal dephosphorization processes
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Works Separation of the 4 refining processes
De[si] De[S] De[P] De[C]
Yawata Torpedo ' = | Ladle I = IConverterl = IConverterl
KR MURC
Injection Partially Torpedo
Muroran | Torpedo l = | Torpedo | = |Converter| = |Converter|
LD—ORP
(DelS] in LF) MURC

Nagoya Converter l = |Converter| = IConverterl = IConverterl

(Partially) Desulfurization LD—ORP
Furnace
Kimitsu | Torpedo I = | Ladle I = IConverterl = IConverterl
KR LD—ORP
Partially Torpedo MURC

Oita Torpedo l = I Ladle I = IConverterl = IConverterl
Injection MURC
Partially Ladle
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Separation of refining processes in NSC
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Example of RHF process flow (Kimitsu)
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