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High-temperature Oxidation and Tensile Behaviors of CrAl Coating on Zirconium Alloy
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Abstract: To understand the oxidation and tensile behavior of CrAl coating, and improve the high temperature oxidation
resistance of zircaloy, CrAl coating was deposited on zirconium alloys by multi-arc ion plating. Oxidation tests were
conducted at different temperature from 360 °C to 1160 °C, and from 860 °C to 1160 °C for zirconium alloys and CrAl-coated
Zircaloy in a high temperature heat treatment furnace, respectively. SEM and XRD were used to analyze the microstructure
morphology, composition, and phase distribution before and after oxidation tests. In situ tensile tests were conducted to
analyze the mechanical properties of zircaloy and CrAl coating. The results show the CrAl coating decreases the oxidation
weight gain due to the dense Al2O3 and Cr203 oxide protecting, the substrate is not oxidized till a temperature up to 1060 °C.
The CrAl coating shows microcracks till 4% tensile strain without peeling off before rupture. The CrAl coating exhibits
excellent oxidation resistance and good mechanical properties, indicating that the CrAl coating is a potentially good candidate
for accident tolerant fuel (ATF) cladding coating.
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