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Synthesis of nano clusters and control of hardness and electrical conductivity
of alloys by using energetic charged particles

Iwase, Akihiro
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A large increase in the hardness of AICu alloy was obtained in a short time
by energetic ion irradiation at room temperature. Since the hardness did not change after
irradiation at low temperatures, it was concluded that the hardness increase was due to the Cu
nano-clusters produced by irradiation-enhanced diffusion of vacancies, which acted as obstacles
against the dislocation motions. The Cu atom precipitation was confirmed by EXAFS measurements. In
the case of CuTi alloy, the hardness and electrical conductivity increased by energetic electron
irradiation. Analysis based on the particle-cutting mechanism explained the correlation between the
hardness and conductivity increase. These experimental results demonstrate the superiority of
charged particle irradiation for controlling the hardness and electrical conductivity of alloys at
relatively low temperatures and in a short time as compared with conventional high-temperature aging

treatments.
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