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Ironmaking and Steelmaking Technologies as Fundamentals for the Steel Production
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Synopsis :

Recent R&D activities of ironmaking and steelmaking technologies at Kawasaki Steel
are reviewed and the prospect for the 21st century is discussed. In the ironmaking field,
efforts to utilize more inexpensive raw materials, such as the application of the high
blending ratio of low cost semi-soft coal up to 53% at the cokemaking process and ore
blend containing high levels of pisolite ore ratio of 40% at the sintering process have
contributed to the cost reduction of hot metal. In the blast furnace technology, stable
furnace operations at various levels of productivity and fuel rates have been achieved by
the advanced burden distribution control. Owing to stable furnace operations and
technological development of furnace equipment and maintenance, the service life of a
blast furnace has drastically extended and reached more than twenty years. In the
steelmaking process for plain steel grades, economical mass production of clean steel,
e.g., ultra low carbon steel for automobile use, has been established by the combination
of refining steps including hot metal pretreatment, bottom blowing or top-and-bottom

blowing converter refining and RH degassing. In the stainless steelmaking process,



effective and stable production system of high purity stainless steel has been achieved
by the development of a new process flow including the smelting reduction process that
directly uses fine chromium ore, the top-and-bottom blowing converter process with
high decarburization rate and VOD process. This process is linked with a smelting
reduction process for recycling chromium containing dust (STAR process). In the
continuous casting process, the introduction of a vertical-bending type continuous
caster and the advanced method for molten steel flow control in a casting mold have
been making a great contribution not only to high surface and internal quality and
improved mechanical properties, but also to the synchronization with hot rolling

process.

(c)JFE Steel Corporation, 2003
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Synopsis:

Recent R&D activities of ironmaking and steelmaking technologies at Kawasaki Steel are reviewed and the prospect for
the 21st century is discussed. In the ironmaking field, efforts to utilize more inexpensive raw materials, such as the appli-
cation of the high biending ratio of low cost semi-soft coal up to 53% at the cokemaking process and ore blend containing
high levels of pisolite ore ratio of 40% at the sintering process have contributed to the cost reduction of hot metal. In the
blast furnace technology, stable furnace operations at various levels of productivity and fuel rates have been achieved by
the advanced burden distribution control. Owing to stable furnace operations and technological development of furnace
equipment and maintenance, the service life of a blast furnace has drastically extended and reached more than twenty
years. In the steelmaking process for plain steel grades, economical mass production of clean steel, e.g., ultra low carbon
steel for automobile use, has been established by the combination of refining steps including hot metal pretreatment, bot-
tom blowing or top-and-bottom blowing converter refining and RH degassing. In the stainless steelmaking process, effec-
tive and stable production system of high purity stainless steel has been achieved by the development of a new process
flow including the smelting reduction process that directly uses fine chromium ore, the top-and-bottom blowing converter

- process with high decarburization rate and VOD process. This process is linked with a smelting reduction process for
recycling chromium containing dust (STAR process). In the continuous casting process, the introducticn of a vertical-
bending type continuous caster and the advanced method for molten steel flow control in a casting mold have been mak-
ing a great contribution not only to high surface and internal quality and improved mechanical properties, but also to the
synchronization with hot rolling process.
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Fig. 3 Pisolitic and agglomerated ore ratio
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Fig. 7 Transition of the lives of the blast furnaces in operation in Kawasaki Steel (as of April, 2000)
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Fig. 8 Hot metal pretreatment process at Mizushima Works
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Fig. 10 Outline of stainless steelmaking process
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