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Research on Nanostructured Ceramic Coatings by Suspension Plasma Spraying
and Conventional Plasma Spraying

XU Yan-hua, LI Qiang
(College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108)

Abstract: Nanostructured ZrO,/Y,0; coatings were obtained by suspension plasma spraying (SPS) and conventional plasma
spraying (CPS). The phase composition and microstructure of the coatings were characterized with XRD and SEM,
respectively. Meanwhile, the microhardness of the nanostructured ZrO,/Y,0; coatings was also statistically analyzed with
weibull distribution function. Research results show that SPS layers exhibit a granular structure under the experimental
conditions. The coatings are dense and micro—cracks are not observed. Splat size is in the range of 0.3 to 4 um. Its average
grain size is 51.8 nm. The microstructures of coatings by CPS consisted of melted zones and partially melted zones which keep
nanostructured. The phases of the coatings produced by both SPS and CPS are metastable tetragonal phase. The microhardness
of coatings produced by CPS present bimodal distribution in their weibull plots. The microhardness of fully melted zones is
high with large discreteness while the microhardness of partially melted zones is low with small discreteness. The discreteness
of the coatings by SPS is lower than that of the coatings by CPS of fully melted zones, proving the microstructures of coatings
by SPS are more homogeneous than that of coatings by CPS.
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Fig.2 SEM micrographs of surface of nanostructured YSZ coating produced by different process: (a) SPS (b) CPS
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Fig.3 SEM micrographs of cross section of nanostructured YSZ coating produced by SPS
(a) low magnitude (b) ceramic coating in high magnification
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Fig.4 SEM micrographs of cross section of nanostructured YSZ coating produced by APS
(@) low magnification (b) details of A area in (a)
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Fig.5 XRD patterns of YSZ powders and sprayed coating (a) SPS (b) CPS
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