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Multi-scale Simulation of Influence of Fission Fragments on Zr Elastic Modulus

Sun Zhipeng', Peng Danmin', Zhang Zikang®, Liu Guisen’, Jiang Linfeng’, Li Yuanming', Tang Chuanbao', Shen Yao®
(1. State Key Laboratory of Advanced Nuclear Energy Technology, Nuclear Power Institute of China, Chengdu 610213, China)
(2. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on first-principles, phase field method, and elastic self-consistent theory, the influence of fission fragments on the Zr elastic
modulus was analyzed through the multi-scale simulation. This research revealed the influence of the fission fragment elements and irradiation
voids on the Zr elastic modulus. Results show that the fission fragment Xe dissolves in Zr matrix can reduce the elastic modulus, while the effect
of irradiation voids on the elastic modulus is relatively small. Meanwhile, the quantitative relationship model was established between the elastic
modulus (E) and the changes in irradiation damage dose (D) and temperature (7), E = (105.28 — 0.0131D) (1 — 4.2096 x 10"*T"). This work lays
a technical foundation for the refined analysis of the mechanical properties of Zr alloys after irradiation.
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