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Fig.1 Oxidation kinetics of Cr-coated zirconium alloys in
1200 °C steam: (a) evolution of Cr203 layer thickness

and (b) mass gain[38-3%
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Fig.2 Mass gain and cross-sectional morphologies of as- deposited
and annealed Cr-coated zirconium alloys after

high-temperature steam oxidation: (a) mass gain; (b) as-

deposited Cr-coating; (c) the alloy annealed at 700 C for 2

h; and (d) the alloy annealed at 800 °C for 2 h(34]
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Research Progress on High-Temperature Steam Oxidation Behavior of Cr-Coated
Zirconium Alloy as Accident-Tolerant Fuel Cladding

Wang Yao'?, Li Jinshan'2, Chen Bo!*, Chen Mingju'2, Chen Biao'?, Wang Yi'?, Gong Weijia'>?
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
(3. Clean Energy Research Center, Yangtze River Delta Research Institute of NPU, Taicang 215400, China)

Abstract: Accident-tolerant fuel (ATF) can significantly enhance the capability of light-water nuclear reactors to withstand core melting under loss
of coolant accident (LOCA), which is a revolutionary development of nuclear fuel technology and nuclear power safety. Cr-coating deposited on
the current Zr-based nuclear fuel cladding demonstrates good adhesion, excellent corrosion resistance in high-temperature and high-pressure water,
and high-temperature oxidation resistance. Therefore, Cr-coated zirconium alloys emerge as the most promising ATF solution for practical
engineering application in nearest future. The present paper reviewed the research progress on oxidation behavior of Cr-coated zirconium alloy in
high-temperature steam environment. The oxidation kinetics of the Cr coating, the effect of microstructure on the anti-oxidation performance of the
Cr coating, the failure mechanism of the Cr coating after long-term oxidation and the Cr-Zr interdiffusion behavior were discussed. Additionally,
strategies for enhancing the anti-oxidation performance of the Cr coating and suppressing Cr-Zr interdiffusion were summarized, and future
development directions were prospected, aiming to provide references for the optimization design and engineering application of Cr-coated
Zr-based nuclear fuel cladding.
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