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Introduction

Pressurized Water Reactor (PWR)
PWR is the most common nuclear reactor type.

A fuel rod is composed of However, In case of a loss-of-coolant accident,
fuel pellets and cladding. cladding degradation motivated research for Accident Tolerant Fuels (ATF).
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Experimental Method
ZIRLO® sheet was obtained from Westinghouse Cathodic arc physical vapor deposition (CA-PVD) Coating adhesion to substrate evaluation:
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Results and Discussion
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Conclusions

« Coating thickness increase results In critical load increase for gross spallation due to complex stress state and increase in thickness leads to increase in adhesion.

« Coating composition mirrors the cathode composition. In the case of lower aluminum content having cathode (33 at.%Ti-67 at.%Al), due to the lower aluminum content in the coating, cubic crystal
structure Is observed which provides higher mechanical performance and lower amount of macroparticles enhancing the coating adhesion.

* There Is an optimum substrate bias value of -50 V. Increasing substrate bias decreases macroparticles with enhanced coating density up to a critical value but decreases coating uniformity afterwards.
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