2020 2022
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The research aim is to realize nanoscale mechanical control such as
optimization of atomic arrangement and dislocation migration and annihilation in metallic materials
by introducing high-density electron current into bulk metal alloys and actively acting on metal
atoms by manipulating collective electrons impact as electron wind force. This will realize
micro-scale microstructural control such as crystal structure and phase structure in metallic
materials by high-density current, thereby breaking the trade-off between mechanical properties such

as high strength and high ductility, or high strength and high toughness, which have been difficult
to achieve. The innovative mechanical properties that can simultaneously realize high strength,
high ductility, and high and toughness at the same time will be created. Furthermore, we will
propose the method to realize the optimization of atomic arrangement in metallic materials by
electron wind force and for the control of crystal structure.
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Case A: Engineering stress-strain curves
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Case A: Mechanical properties
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Case B: Engineering stress-strain curves
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