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Strength is important
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Ductility is essential

Earthquake disaster@Kobe 1995

Shock absorption : Strength x Elongation
(Ductility) | Essential for safe and secure society. | 3
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Trade-off between strength & ductility
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Dislocation mechanism in metals

Ductility increases

by enhanced movement and
multiplication of dislocations

Strength increases

by retarded movement and
multiplication of dislocations
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Bulk Nano-structured Materials (BNM)
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Bulk Nano-structured Materials (BNM)

Four times enhancement of strength.
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N. Tsuji+ J. Nanoscience & Nanotechnology, 7 (2007), 3763. 8




Bulk Nano-structured Materials (BNM)

True Stress /MPa
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We need to go beyond simple BNMs

I.e., go beyond the dislocation theory. o




ESISM Members
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Research Topics

Topic 1. Plaston concept E -
GG ) (D fuer ) Tz ) ot

Tsu1

Topic 2. Realization of plaston induced plasticity materlals

Topic 3. Plaston in brittle materials

Topic 4. Atomic process of plaston

by first principles and atomic simulations

Topic 5. Novel experimental techniques
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The plaston concept

Plaston: Atomic origin of plastic deformation in general.
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Compression test using pm-size single crystals

for quantitative & systematic single crystal mechanical property data
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Atomic process of plaston : Simulation

Nucleation of dislocation loop (Ta)
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Plaston process by advanced beam sources
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Newly discovered enhanced plasticity in BNM
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Achievements: Summary

Intellectual Merit

v’ Establishment of the new concept of plaston through
collaboration of fundamental studies.

v Realization of new plaston induced plasticity materials.

Broader Impacts

v' Development of new computational/experimental tools
useful for materials science in general.

v" Transfer of ideas from fundamental research to
industry.

v" Nurture of talented researchers.
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