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Fig. 2 Oxidation failure mechanism of Cr-coated zirconium alloy at 1160 °CE™: (a) pre-oxidation stage; (b) initial oxidation stage; (c) deep

oxidation stage; (d) high temperature cooling stage
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Fig.4 OM images of Cr coating after steam oxidation™: (a) 1200 °C/0.5 h; (b) 1200 °C/1 h; (c) 1200 °C/2 h; (d) 1200 °C/4 h; (¢) 1300 °C/0.5 h;

(f) 1300 °C/1 h
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Design Idea and Research Status of Cr-based Accident-Tolerant Coating
on Zirconium Alloy

Zhang Jin', Zhang Conghui', Wang Yanfeng®, Zhu Wenguang', Liu Lintao’
(1. College of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Zirconium alloy coating can improve the accident resistance of zirconium alloy cladding without changing the present fuel system,
which is one of the hot research directions to improve the accident-tolerant ability of nuclear fuel assemblies. Cr-based coating is the most widely
concerned coating material at the current stage. The development progress and design ideas from Cr coatings to various Cr-based coatings after
Fukushima nuclear accident were systematically reviewed in this paper. The selection basis and high-temperature oxidation failure mechanism of
Cr-based coating were introduced. The solution ideas and research progress were discussed from two aspects of composition design and structure
design. Finally, the development prospect of Cr-based coating on zirconium alloy in the future was proposed. The review has important reference
significance for the development and application of the new generation of accident tolerant fuel coating technique in the future.

Key words: zirconium alloy; accident-tolerant coating; oxidation failure; composition design; structure design
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