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Pursuing long-term reliability of structural materials and functional materials,
conducting mechanical evaluations of the strength characteristics and fracture
phenomena of materials, from nano- to macro-scale, through experiments and
analysis. More specifically, work in the following areas.

1. Development of a fatigue damage healing technique for metal materials

Propose a technique for healing fatigue damage using atomic rearrangement
and recombination by electron wind force. Aim to clarify the fatigue damage
healing mechanism through experiments and analysis, and achieve a remarkable
prolongation of the product life of structural materials.

2. Establishment of techniques for evaluation of very high-cycle fatigue characteristics
and fatigue life

Evaluate the fatigue characteristics in the gigacycle region, and the damage
growth mechanism in carbon fiber-reinforced composite materials, through
experiments and analysis. Aim to improve the life prediction technique for fiber-
reinforced composite materials, and ensure long-term reliability in the evaluation of
structures.

3. Creation of nano-space structures on metal surfaces, and development of a direct
bonding technique for different kinds of materials

Create a 3D nano-space structure on a metal surface, and propose a new bonding
technique for different kinds of materials, using fiber-reinforced composite materials,
the anchor effect, and chemical bonding. Aim to clarify the mechanism involved
in bonding strength development using nanostructures and chemical bonding, and
apply the technique to boltless structures.

4. Creation and application of functional nanomaterials

Nanomaterials have a high ratio of surface area to volume, and have a variety of
potential functionalities based on this feature. Aim to create high-density and highly
ordered nanomaterials by utilizing the stress induction method, anode oxidation, and
etching processes; and to create materials with strikingly superior functionalities.
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Fatigue crack healing
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