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ABSTRACT: Objective To study the phase constituent, microstructure and thermal shock resistance of plasma sprayed HfO,
coatings on Cy¢/SiC matrix composites. Methods HfO, powders were fabricated via hydrothermal synthesis and spray-drying
process. The HfO, coatings were prepared on C¢/SiC matrix composites by plasma spraying. The phase constituent, microstruc-
ture and thermal shock resistance of the coatings were studied. Results The hydrothermal synthesized HfO, particle exhibited

monoclinic structure, and its average grain size ranged from 15 nm to 20 nm. Microcracks and holes were observed in the mi-
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crostructure of plasma sprayed HfO, coatings. And the phase constituent of the sprayed HfO, coatings kept monoclinic structure

at 1350 °C. The sprayed HfO, coatings exhibited an excellent bonding condition with the C¢/SiC substrate. No spallation was

observed between the coatings and the substrate. Under condition of 1350°C water cooling-heating impact, surface disbonding

occurred in the HfO, coatings after 20 thermal cycles, and more than 50% surface area of HfO, coatings disbonded from the

substrate after 27 thermal cycles. Conclusion The plasma sprayed HfO, coatings exhibited an excellent bonding condition with

the Cy/SiC substrate, and could resist 50 thermal cycles of 1350 °C air-cooling test without degradation and failure. In wa-

ter-cooling test, the life of the coatings could reach 27 thermal cycles.

KEY WORDS: C¢/SiC matrix composites; HfO, coatings; thermal shock resistance
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Fig.1 TEM image and XRD pattern of the nano—size HfO,
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Fig.3 XRD patterns of the plasma sprayed HfO. coatings
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Fig.5 Surface morphology SEM images of C/SiC coated with
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