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Table 1 Types, preparation methods and properties of the coatings on zirconium alloy

Microstructure (pre-testing) Properties
Coating/substrate Preparation method 'Coatlng Diffusion Porosity ~ STRP CRP Other Ref.
thickness/um  depth/pm
Ti,AIC/Zr-4 Cold spray deposition ~90 <4 <5% Excellent - - [11]
SiC/Zr-4 PE-CVD 1 - - - Excellent - [6]
SiC/Zr-4 RF sputtering 2~12 - - Excellent - SiC peel-off. [15]
SiC/Zr-4 IBM 1 - <5% - - SiC cracked [14]
ZrOy/Zr-2.5Nb PEO 5~6 - <5% - Good - [8]
ZrOy/Zr-2.5Nb DC PEO 7~15 - <1% - Good - [29]
TiAIN/Zirlo CA-PVD ~14 - <1% - Good (3 d) - [18]
TiAIN/Zr-4 Pulsed laser deposition ~2 1 <1% - Excellent (2 d) - [31]
TiN/Zr-4 Pulsed laser deposition ~2 1 <1% - Excellent (2 d) - [31]
CrlZr-4 Arc ion plating 10 - <1% Excellent - - [22]
CrlZr-4 3D laser 100 - <1%  Excellent - - [23]
FeCrAl/Zr alloy HIP 1 - <1% Excellent - - [20]
Fe-4Cr-34Al/ HIP - - <1% Excellent - - [20]
AITiCr alloy To be used in the future - - - Excellent - - [35]
Cr3C,-NiCr/Zr-2.5Nb HVOF 200 <25 <5% General Bad (3 d) - [36]
Cr-Zr/Cr/Cr-N/E110  Vacuum-arc evaporation 2 ~1 <1%  Excellent - - [26]
Note:

PE-CVD: DC-pulsed plasma enhanced chemical vapor deposition
RF: radio frequency
IBM: ion beam mixing
PEO: Plasma electrolytic oxidation
HIP: hot isostatic pressing

STRP-Steam oxidation resistance properties
CRP- Corrosion resistance properties
WG-Weight gain
d-day
Properties: excellent, good, general, bad
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Fig.2 Ceramic coating on the surface of zirconium alloy clad-
ding!®*18): (3, b) MAX coating; (c, d) carbide coating;

(e, ) oxide coating; (g, h) nitride coating
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Research Progress of Coating on Zirconium Alloy for Nuclear Fuel Cladding

Bai Guanghai', Chen Zhilin', Zhang Yanwei’, Liu Erwei', Xue Jiaxiang?,
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(1. Suzhou Nuclear Power Research Institute, Suzhou 215004, China)
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Abstract: Coating on zirconium alloy is one of important ways to improve the properties of fuel cladding in nuclear power plant accidents.

The research progress of the coating on the surface of zirconium alloy was summarized, including types, preparation process,

microstructures, steam oxidation resistant properties and corrosion resistant properties. The selection basis of the coating, and the

relationship between preparation process, microstructure and properties were discussed. Some problems in the present researches and

development of the coating were analyzed. The results can provide valuable references for promoting development of the coating on

nuclear fuel cladding.
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