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Fig. 1 TEM image of nanostructured zirconia puwders (a) and SEM miczograph of spray-dried YSZ

powdery (b)
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Fig. 2 Particle size distribution of the spray-dried

starting powders
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Table 1 Spray parameters for nanostructured ZrO; coating

Plasma gas Ar 35slpm
Plasma gas H» 12slpm
Carrier gas Ar 3.0slpm

Powder feed rate 15g/min

Spray distance 120mm
Current 600A
Voltage 69V
Coating thickness 200p4m
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Fig. 4 SEM micrographs of surface (a) and cross-sectional area (b) of ZrO; coating obtained
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Fig. 5 SEM micrographs of cross-sectional area of nano-zircouia coating obtained and its binary image
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Fig. 6 TEM morphology of nanostructured ZrO» coating obtained
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Microstructure of Nanostructured Zirconia Coating Prepared
by Atinospheric Plasma Spraying

CHEN Huang, DING Chuan-Xian
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: A nanostructured zirconia coating was fabricated successfully by atmospheric plasma
spraying (APS). The microstructure and phase composition of the coating were characterized with
SEM, TEM and XRD, respectively. The granulated powders with sizes in the range of 15 to 40um
have excellent flowability and are suitable for plasma spraying process. The grain size of the as-
sprayed zirconia coating has a distribution range from 60 to 120nm, and the grain boundary is
clear. The as-sprayed nanostructured ZrO; coatings are composed of tetragonal and cubic phases
of zirconia, and their porosity and tensile strength are about 7% and 45MPa respectively.
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