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Table 1 Classification and characteristics of ATF cladding
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Fig.1 Worldwide research progress of Cr-coated zirconium alloy cladding
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Fig. 4 Cross-Section EBSD results of Cr coating: (a) MS 3, (b)
DC/HIiPIMS 4, and (c) MAIP ¥
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Fig. 8 Interface morphology of Cr coating: (a, ¢) Unirradiated, (b, d)

After irradiation [12]
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Table 3 Blasting temperature, pressure and circumferential stress

in internal pressure blasting !4l

Burst Burst hoop Burst

Cladding
temperature stress pressure
Material
(°C) (MPa) (MPa)
747 57.4 7.88
766 49.1 6.74
Zirlo
835 254 3.49
977 6.76 0.929
808 48.3 6.69
Cr-coated Zirlo
867 28.0 3.87
(4.4 pm)
941 7.54 1.04
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Research progress on Cr-coated zirconium alloy cladding of accident tolerant fuel
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Abstract: Accident tolerant fuel (ATF) further improve the safety and economy of commercial nuclear reactors. At present, Cr-coated zirconium

alloy cladding is the best solution for accident tolerant fuel cladding which can achieve industrial application in the short term. This paper reviews

the research progress of Cr-coated zirconium alloy cladding, ranging from the development status, preparation process and microstructure and service

performance of Cr-coated zirconium alloy cladding. Firstly, the development of Cr coating at home and abroad is introduced. Secondly, the main

preparation processes of Cr coatings, including cold spraying, laser cladding and physical vapor deposition, were described, and the characteristics

and microstructure of different processes were analyzed. Then, the corrosion, irradiation and mechanical properties of Cr-coated zirconium alloy
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cladding are summarized, and the corrosion oxidation mechanism, irradiation damage mechanism and plastic deformation mechanism are deeply
analyzed. Finally, the problems existing in the current research and the future development direction are analyzed and prospected.
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