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Modification of Hardness and Electrical Conductivity of Copper-Titanium Alloy by Energetic Electron Irradiation

Akihiro Iwase'?*2, Yuki Fujimural, Satoshi Semboshi®*3, Yuichi Saitoh* and Fuminobu Hori'

' Osaka Metropolitan University (OMU), Sakai 599-8570
2 The Wakasa Wan Energy Research Center (WERC), Tsuruga 914-0192

3 Institute for Materials Research (IMR), Tohoku University, Sendai 980-8577

4 National Institutes for Quantum Science and Technology (QST), Takasaki 370-1292

We performed 1.5MeV electron-irradiation at 333K and 533K for Cu-4.2at% Ti alloy with a single phase of super-saturated solid
solution, and investigated the irradiation-induced changes in Vickers hardness and electrical conductivity. With increasing the electron fluence,
both of the hardness and the electrical conductivity increase. Such phenomena can be ascribed to the formation of Ti-rich precipitates that are
caused by irradiation-enhanced diffusion of Ti atoms. The increase in electrical conductivity is caused by the reduction of Ti content in Cu
matrix because of the formation of Ti-rich precipitates. The increase in hardness is also caused by Ti-rich precipitates that are effective obstacles
against the motions of dislocations. We found a clear correlation between the irradiation-induced change in the hardness, AHv and change in
electrical resistivity, Ap, or that in electrical conductivity, Ac, as AHv « /—Ap, or AHvV « /Ao /o, irrespective of irradiation temperatures.
This correlation suggests that the precipitate-cutting mechanism governs the irradiation-induced increase in hardness; that is, 1.5 MeV electron-
irradiation at relatively low temperatures of 333 K to 533 K should promote the nucleation of fine Ti-rich precipitates preferentially rather than
the growth of them. The present result shows that energetic electron irradiation is a good tool to improve the mechanical and electrical properties

of Cu-Ti alloys. [doi:10.2320/jinstmet.J2023024]
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Fig. 1

Schematic illustration of electron irradiation.
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Fig. 2 Vickers hardness as a function of electron fluence and
processing time (irradiation time). Data point for isothermal aging at
533K for 440 min is also shown.
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Fig. 3 Electrical conductivity (a) and electrical resistivity (b) as a function of electron fluence and processing time (irradiation time). Data point for

isothermal aging at 533 K is also shown.
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