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Fig.1 Sketch diagram of coating samples during irradiation
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Fig.6 HADDF images and EDS results after in-situ heating at 300 C: (a) irradiated region, and (b) unirradiated region
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Fig.7 HADDF images and EDS results after in-situ heating at 500 C: (a) irradiated region, and (b) unirradiated region
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Defect Evolution Behavior of Nb-Coated N36 Alloy During In-situ Heating

Wei Mingyan®, Lei Penghui’, Zhang Ping*, Wang Yunpeng', Wu Lu?, Wang Zhen?, Wu Xiaoyong?, Lu Chenyang®
(1. School of Nuclear Science and Technology, Xi’an Jiaotong University, Xi'an 710049, China)
(2. Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: Coating the surface of zirconium alloy is an important way to improve the accident tolerance capability for nuclear fuel cladding
after the Fukushima nuclear power plant accident. Transmission electron microscope (TEM) samples of the irradiated N36 alloy with Nb
coating were prepared by focusing ion beam (FIB). Bubble evolution during in-situ heating of the irradiated Nb-coated N36 alloy samples
was investigated by in-situ TEM. The results show that the interface has a strong effect on bubble growth during the in-situ heating
process. The bubbles near the interface are captured and transported by the interface, which leads to the fact that the growth rate of the
bubbles near the interface is lower than that away from the interface. The analysis of elements after in-situ heating indicates that both
irradiation and heating can increase the diffusion distance of the elements between coating and matrix, and the diffusion during irradiation
is mainly caused by the thermal spike diffusion. The diffusion of elements is beneficial to improve the bonding properties of the coating,
which provides certain corrosion resistance for N36 alloy.
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Corresponding author: Lei Penghui, Ph. D., Professor, School of Nuclear Science and Technology, Xi'an Jiaotong University, Xi’an
710049, P. R. China, E-mail: penghuilei @xjtu.edu.cn



