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Development of High-Performance Structural Materials
through Nano-Micro Multi-Scale Structure Control
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Sometimes | happen to hear the question “Is there anything left to study in the field of structural materials, especially in steels?” | try
to answer this question in turn by asking a question of my own “How about materials that are currently being used in machines for
transportation such as automobiles? Has the research of any of those materials been discontinued?” Japan is a processing trade
country which prevails on exports such as cars and precision instruments. To maintain the competitiveness of these products, the
research on structural materials must continue day and night without any interruption. If this research is discontinued, high quality
products that are fit for that particular time period cannot be made, and the competition on industrial goods will decline. Although the
research on structural materials has a long history, it is necessary to make an effort and to have the ability to find research topics, not in
a passive but in an aggressive way.

At our center, we will promote the research on structural materials that will support the processing trade country of Japan and the
social infrastructure construction from the perspectives of environment and energy. We will make a breakthrough on the material
characteristics and the processing technology based on a new technological method, not by any extension of the technology that we
have used up to now. In addition to proposing inventions for new metallurgy and processing technology, we plan to come up with the
theoretical proof to show the details and the limitations of an ideal microstructure that will fulfill the properties that are being
demanded.

| hope that you will offer your encouragement and support to our center.
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Development of high performance structural materials through analysis and control of
interfaces and second particles
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We have clarified that the interface structure of BCC particles changes to incoherent from coherent by defor-
mation during precipitation in the Ni-43Cr alloy
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We have found that Al-Si complex oxide existing as nano-sized particles is responsible for the corrosion resist-
ance of the 0.8A1-0.85i-C steels \I/
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Development of high-strength and high-ductility magnesium alloys
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Multiple shear processing for texture control
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Improvement of compression strength by quasicrystal phase
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Improvement of fracture toughness by control of nano-scale microstriucture
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Development of high strength heat resistant steel for power plant with low emission
and high efficiency
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Object: Coal fired power plant
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Development of Al-Si fine-grained high strength steel for improvement of weld HAZ toughness
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Development of NIMS-hybrid welding wire that enables stable welding in pure Ar and application to high
strength and high-alloy weld metals
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Development of in-situ measurement of displacement distribution in welded joint during welding
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modification and nano-sized particulate dispersion
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Enhanced High Temperature Properties by Nano-Sized TiB Particulate Dispersion

igEEte 2 — Structural Metals Center

T7305-0047 DL I EFHFIH1-2-1 National Institute for Materials Science
ME - EZERE 1-2-1 Sengen, Tsukuba

Fax: 029-859-2101 305-0047 Japan

E-mail: info-smc@ml.nims.go.jp Fax:+81-29-859-2101

URL: http//www.nims.gojp/smc-5/




