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In this study, the reliability of the CrAl coating layer formed on the outer surface of ODS-treated Zr was

experimentally evaluated and compared with uncoated Zr cladding by testing scratch and fretting wear tests.

 Based on the results of the scratch tests, there is no significant difference of the scratching behaviors between

single CrAl coating and multi-layer coating.

 The multi-layer coated cladding shows smooth worn surface without fractured layers, which indicates that

fretting wear mechanism can be affected by the formation of severe plastic deformation layer.

 The formation of multi-layer coatings can improve the oxidation resistance as well as excellent mechanical

properties.

 Fretting wear test condition

 Normal force: 10 N

 Relative slip amplitude: 100 mm

 Frequency: 30 Hz

 Number of cycles: 105~106

 Room temperature water

 Repeat.: more than 3 times

 Coated cladding against Zr-based grid 

specimen (As-received)

Summary of wear test results: (Left) Wear volume, (Right) Maximum wear depth
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 In this study, the tribological properties of CrAl-coated ODS Zr alloys deposited by an Arc 

Ion Plating (AIP) and Sputtering (SP) method were experimentally evaluated. 
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