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Research on Fabrication and Performance of Plasma Sprayed 8YSZ Ceramic-Based

Composite Coating
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[ABSTRACT] In order to improve the heat resistance of carbon fiber reinforced resin matrix composites,
Ni/NiCrAlY/8YSZ(ZrO,—8%Y,0;) composite coatings were prepared on cyanate ester resin-based carbon fiber substrate
by plasma spraying, and the phase composition and microstructure of the coatings were analyzed by X-ray diffraction
(XRD) and scanning electron microscopy (SEM). The heat resistance of Ni/NiCrAlY/8YSZ composite coating was studied
by using the ablation resistance test. The results show that the Ni/NiCrAlY/8YSZ composite coating prepared by plasma
spraying has a compact structure, and there are no obvious defects such as interlaminar gaps and pores, and the composite
coating can protect the substrate well after the ablation test, and at 1000 °C, the pores are generated inside the coating, but it
is tightly combined with the substrate, and the interface is not damaged.
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Fig.2 Schematic diagram of structure of 8YSZ composite coating
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Table 1 Chemical composition of NiCrAlY (mass fraction) %

Ni Cr Al Y
S 19 5.0 15
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Fig.3 Schematic diagram of plasma spraying process
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Table 2 Spraying parameters for different coating materials

7 e S
Ni 48 520 150 350
NiCrAlY 55 550 100 350
8YSZ 72 600 230 350
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Fig.4 Test plate after spray coating
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Fig.5 XRD pattern of 8YSZ composite coating
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6 8YSZ EAREHRENH
Fig.6 Surface topography of 8YSZ composite coating
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Fig.7 Microscopic cross-sectional morphology of 8YSZ composite

coating
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Fig.8 EDS elemental scanning of 8YSZ composite coating
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Fig.9 Macroscopic surface morphologies of 8YSZ composite coating

before and after ablation
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Fig.10 Surface morphology of uncoated resin matrix after ablation
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Fig.11 Surface topography of 8YSZ composite coating after ablation
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Fig.12 Cross-sectional morphology of 8YSZ composite coating after ablation
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