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Development of new steelmaking technology contributing
to the sustainable society
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Steel products are made using iron ore as the main raw material. After these products have been used, they are scrapped and once again returned to iron
material. In this way, iron, which is a basic material for daily life, can be reused time and time again in varying forms; thus, it is kind to the environment.
At the same time, the steelmaking process requires a large amount of energy and resources, and it exerts a large influence on the environment. Therefore,
it is necessary to reduce the impact on the environment at all stages, from the purchase of raw materials and equipment, manufacturing, technological
development, and transportation of products to their use, recycling, and disposal. Based on such backgrounds, in our course teaching and research will be
undertaken to develop new techniques related to the synthesis of various environmentally adaptable materials, especially metallic materials. Our mission
is to develop novel material synthesis processes that will allow us to establish sustainable industries and social systems that utilize environmentally

adaptable materials.
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Fig.1 Relationship between roll surface smoothness (surface roughness data) and
ribbon surface properties (SEM photo)

Effect on the Ribbon-Forming Mechanism of the
Roll Surface Plating Metal in the Single-Roll PFC
Method

To improve the surface properties of ribbons obtained from this method,
the effect of roll surface plating metal on ribbon formation was investigated.
In view of both thermal conductivity and cost, Cu-Cr is an appropriate roll
material for this method. The surface properties of the ribbon obtained
still had room for improvement, and our laboratory improved the ribbon
surface properties after the application of Ag plating. In this study, after
further evaluation of plating metals, the use of such plating metal was not
possible due to the problem of melting of the plating metal depending on a
low melting point alloy such as Zn or Sn. In addition, a defect (air pocket)
that formed on the ribbon surface was strongly affected by the surface
shape of the roll in use, and the grinding process before casting was an
important factor. In other words, the reason for the effectiveness of the Ag
plating described above was the flat surface because grinding can be
easily performed with the emery grinding newly used. We optimized the
roll material used for the single-roll PFC method, including the plating
metals, and were able to present the technical guidelines to obtain a good

Fig.2 Appearance photo of representative amorphous alloy
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surface if a flat surface was achieved by preparing a good grinding method
even in the Cu-Cr roll. This technical guideline indicates the importance
of establishing online grinding technology, particularly on an industrial
scale. We thus consider this technical guideline to be significant.

Clarification of soft magnetic properties in the
high frequency field of Fe-based amorphous alloy

Since the atomic structure of amorphous alloy is different from the
conventional crystal structure, it shows a unique characteristic that is not
found in conventional metals/alloys. It has mechanical properties of high
strength and high toughness, high corrosion resistance and excellent soft
magnetic properties. This study focused on soft magnetic properties. To
achieve wide applications as a material with high-frequency soft magnetic
properties, we are studying the clarification of soft magnetic properties in
the high-frequency field of amorphous alloys.

Evaluation of sintering MgO material assimilation

To perform high tapping of molten iron in the furnace and a low reducing
agent rate of operation, it is important to improve the quality of sintered
ores, and it is effective to reduce the slag component in sintered ores while
maintaining cold strength. Therefore, this study focuses on dolomite
(CaCO,, MgCO;) as the MgO source not including SiO,, and basic
evaluation of its assimilation has been performed.

Effect on the quality of growth crystal by
meltback in solution method SiC crystal growth

Attention has been paid to the solution method for growing high-quality
SiC single crystals for power devices. The solution method has a process
called “meltback™ that dissolves the surface layer of the seed crystal into
the liquid phase just before the growth of the crystal. This study clarifies
the effect of meltback on SiC crystal at the beginning of growth. In the
past, if solution growth was started without meltback, mixing of different
polymorphic crystals or inclusion of solvent would occur. These effects
did not occur if growth was performed after meltback.
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Fig.3 Effect of the MgO content on strength of the sintered ore.

(a) without and (b) with melt-back process.
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