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In order to maintain the sustainable development of the society for human being, it is of crucial importance to
develop the new types of highly-functional structural materials such as energy-generating and -saving materials,
environment load-reducing materials, and biomaterials. In our laboratory, we are aiming at systematizing the
relationship between microstructures and properties of the materials through the systematic examination and
analyses for macro-, micro- and nano-structures evolved during the plastic deformation concomitant with
heat-treatment, i.e., the cold- and hot-forging, rolling, swaging, wire-drawing, and hot-pressing. Simultaneously,
with the electron beam melting (EBM), the plasma sintering, and plasma rotating electrode processing, as well as
the above-mentioned material processing, wear researching and developing the heat-resisting materials for
aerospace applications, light-weighed and high strengthening materials for automobile applications, and
biomaterials for artificial hip and knee joints with prolonged longevity, as well as metallic stent. By employing the
state-of-the-art equipments and the Phase-Field simulation for characterization, fundamental studies based on the
obtained results are carried out to reveal mechanisms of occurrence of some specific properties for such advanced
materials and to establish the processing and the synthesis for producing the most favorable microstructures to
realize the best performance of the materials.
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EMIZRE 5 BAiflikze 9 2Ti-6Al-4VE L D OZRLU T2, K (923K) TEE (1025 OO T A EICHB N T
250%LA EOBMRM N ZRT Z &2 R THO THAEL -,

Ultra-fine grained microstructure (averatge grain size of 200nm) of Ti-6Al-4V alloy obtained by “o’ processing”(left). Microstructure consists
of meta-stable o single phase. Results of tensile tests for the ultra-fine grained Ti-6Al-4V alloy (right). It is revealed for the first time that the

superplasticity in the ultra-fine grained Ti-6Al-4V alloy appears at low temperature (923K) at high strain rate (10%s™")
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