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Fig.1 XRD patterns of coatings for sample A and B
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Fig.2 Cross section morphology of sample A and element

distribution results of interface layer in sample A (a)

and cross section morphology of sample B (b)
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Fig.4 Optical photographs of sample A (a) and sample B (b) before and after thermal shock cycle at different temperatures
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Effect of ZrCr Gradient Interfacial Layer on Thermal Shock Resistance of Zr/Al,O4
Coating System and Its Mechanism

Yang Hongzhi, Liu Bo
(Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of Nuclear Science and Technology,
Sichuan University, Chengdu 610064, China)

Abstract: Two coatings (Zr(84.61at%)Cr/Zr(17.39at%)Cr/Al,O; and Al,O3 without ZrCr gradient interfacial layer) were fabricated on
zirconium alloy (Zr-4) substrate by intermediate frequency magnetron sputtering and supersonic plasma spraying. The influence of ZrCr
gradient interfacial layer on the interface microstructure, adhesive strength and thermal shock resistance of the two coatings was studied by
XRD, SEM and HRTEM. The results show that the adhesive strength of Zr-4/ZrCr/Al,O3 system can be significantly increased to
50.3+2.52 MPa, by adding ZrCr gradient interfacial layer about 46% higher than that of Zr-4/Al,05 system. In the process of thermal shock
test, it is found that the interface of Zr-4/ZrCr/Al,O3 system remains intact because of its higher adhesive strength and formation of dense
Cr,03 in ZrCr gradient transition layer protecting Zr-4 substrate from oxidation. The interface of Zr-4/Al,05 system, however, exhibits
obvious cracking or even peeling behavior, and the main reason is thermal stress concentration in the interface of Zr-4/Al,03 system.
HRTEM and line scanning results confirmed that in the process of subsequent thermal shock test, the formation of loose ZrO, at the
Zr-4/Al,05 interface cracking position is the root cause for aggravating the large-scale peeling to failure of the coating.

Key words: ZrCr gradient interfacial layer; supersonic atmospheric plasma spraying; microstructure; adhesion strength; thermal shock

resistance
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