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Fig. 1 SEM micrographs of nano-zirconia powders after spray-dried (a) and conventional micro-zirconia

powders (b)
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Fig. 2 Dependence of the feed rate of ZrO:
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Table 1 Spray parameters for the nanostructured ZrO; coating
Parameters N1 N2 N3 N4 " Nb& N6
Plasma gas Ar/slpm 42 42 42 42 42 42
Plasma gas Hy/slpm 8 10 12 14 12 12
Spraying distance/mm 120 120 120 120 100 140
Current/A 530 560 620 650 620 620
Power /kW 35.6 39.0 45.6 48.9 45.6 45.6
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F} EPMA-8705QH; (Shimadzu, Tokyo, Japan) &l by F# &t Bt 4 9 39 14 B 13488 o JE0I Iy o
HITE SR AN AL 45 IR B Y BAK S AT T AR . % A HX-1000 % 8 #05 B i+ (Shanghai, China)
WiLBRERTH A BHEEE. MRAKG AR 196N, tNE et . 15s. 85 0 BEEE Y 15
AWBREGFEARFHYE. BEREHEEEE A HOMMEL WERKE (Wave, Germany)T 8000 %l
% ERLRE BE G & . 90 B3 A BE 43 B4 0.5mm/s il 4.8mm.
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Fig. 3 Influence of spraying power (a) and distance (b) on the deposition efficiency of ZrO, coatings
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Fig. 4 SEM micrographs of nanostructured ZrO; deposited under different powers
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Fig. 5 SEM micrographs of nanostructured ZrO, deposited under different distances
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Fig. 6 Roughness patterns of nanostructured coating (a) and conventional ZrO; coating (b)
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Table 2 Vickers microhardness of ZrO: coatings deposited under different parameters

Sample N1 N2 N3 N4 N5 N6 T3

Microhardness/GPa 6.8 83 8.6 7.8 7.3 7.5 5.4

Note: T3 is the conventional micro-zirconia coating, its spraying condition is the same as of N3
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Structure, Property and Processing Characterization of Plasma Sprayed

Nanostructured Zirconia Coating

CHEN Huang, ZHOU Xia-Ming, HUANG Min-Hui, TAO Shun-Yan, DING Chuan-Xian
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghiai 200050, China)

Abstract: The nanostructured and conventional ZrO, coatings were deposited by atmospheric
plasma spraying technique (APS). The influence of the grain size and shape of feedstock and
spraying parameters on the ZrQO, coating was examined. The deposition efficiency, roughness and
Vikers microhardness of two kinds of ZrO, coatings were measured. The obtained results reveal
that the nanostructured ZrO, coating possesses high and stable deposition efficiency, more uniform
microstructure, higher Vikers microhardness and lower roughness than that of conventional ZrO,

coating.
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