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The Latest Frontiers of Nanomaterials Research
— Per spective of ECAP Method -

oooo®
Prof. Satoshi HASHIMOTO

ECAP is an innovative process capable of producing uniform plastic deformation in a variety of materials, without
causing significant change in geometric shape or cross section. Multiple extrusions of billets by ECAP permit severe plastic
deformation in bulk materials associated with significant grain refinement down to the nanometric scale. Many advantages
were found with ECAP in attempt to develop different structures with the same chemical composition; a variety of
microstructures with equiaxed, laminar, and fibrous textures can be created.

Key Words: Nanostructure, Nanomaterial, Nanotechnology, Extrusion, Plastic forming, ECAP, SPD, Grain boundary,
Ultra fine grain, Fatigue, Titanium, Die, Smple shear
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"Nanotechnology is the creation and utilization
of materials, devices, and systems throughout the
control of matter on the nanometer-length scale,
that is, at the level of atoms, molecules, and
supramolecular structures. The essence of
nanotechnology is the ability to work at these
levels to generate larger structures with
fundamentally new molecular organization. These
"nanostructures”, made with building blocks
understood from first principles, are the smallest
human-made objects, and they exhibit novel
physical, chemical, and biological properties and
phenomena. The aim of nanotechnology is to
learn to exploit these properties and efficiently
manufacture and employ the structures."
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