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line scanning (c) of the FeCrAIMoSiY-coated specimens after oxidation for 1 h in 1200 ‘C high temperature steam®
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Fig.4 SEM surface morphologies of CuAlSiN-coated zircaloy (a) and peeled region of bare zircaloy (b) after oxidation for 2 h in

1000 C high temperature steam
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Fig.5 Kinetics transition mechanism of the coated samples after oxidation for 1 h in 1200 C high temperature steam: (a) CrAIN-coated

sample and (b) CrAISiN-coated sample
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Research Progress of PVD High-Entropy Alloy Coatings for Accident Tolerance Fuel

Wang Yanfeng®, Wang Shaopeng®, Geng Juanjuan®, Wang Yifei, Yu Yaohua?, Zhang Changwei*
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Shanghai No.1 Machine Tool Works Co., Ltd, Shanghai 201306, China)

Abstract: High entropy alloy metal coatings can be for surface protection of the accident tolerance fuel (ATF) assembiles due to their
higher surface hardness, better corrosion resistance, especially superior radiation resistance. Physical vapor deposition (PVD) is an ideal
technology for preparing high entropy alloy coatings on fuel assembly surface. The coatings synthesized by PVD have compact structure
and high interfacial bonding strength without damaging the mechanical properties of substrate. This paper is an overview of PVD high
entropy alloy coatings for ATF in recent years. The performance and potential problems of the existing PVD high entropy alloy coatings
system were analyzed from the aspects of fuel assemblies’ service condition, coating’s composition design, performance analysis and
failure mechanism. It is put forward that the research of PVD high entropy alloy coating for ATF should be carried out from the
degradation mechanism analysis of coating under accident condition, structural component design and engineering PVD process
technology, so as to obtain a high entropy alloy coating suit for ATF.
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