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Effect of grain size on energy deposition process in
Ni metal during 1 MeV electron irradiation™
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Abstract

The high performance nano-crystal Ni material was prepared by the pulse electrodeposition process; the intensity, composition
and the microscopic structure of the nano-crystal Ni material were investigated by various measurements. In this paper, the 1 MeV
electron was chosen as the irradiation source to investigate the energy loss of high energy electron in the nano-crystal Ni material
and conventional bulk Ni material, and the energy deposition process during the electron irradiation was measured by the absorbed
dose tablets. The results show that the grain size affects the energy loss process during the 1MeV electron irradiation seriously. The
absorbed dose of 1 MeV electron in the nano-crystal Ni material is lower than that in the common Ni material with the same thickness,
which indicates that the energy deposition of high energy electron in nano-crystal metal is lower than that in the conventional bulk

metal, and the nano-crystal metal has an advantage of radiation resistance.

Keywords: high energy electron, nano-material, radiation damage

PACS: 14.60.Cd, 61.46.—w, 61.80.—x DOI: 10.7498/aps.62.091401

* Project supported by the National Natural Science Foundation of China (Grant No. 11205038), and the China Postdoctoral Science Foundation (Grant
No. 2012M510951).
1 Corresponding author. E-mail: 1xj0218 @hit.edu.cn

091401-7



