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Abstract: Two types of reconstituted nanostructured agglomerates were deposited using low pressure plasma spray
(LPPS) . The effects of arc current and the apparent density of agglomerates on coating microstructure were investiga-
ted. The results show that during depositing the agglomerates of 0. 95 g/cm’ ., no remarkable grain growth occurs as the
current increases from 350 A to 650 A in contrast with that of the agglomerates of 1.4 g/cm’. The plots of Weibull anal-
ysis on microhardness (1. 96 N load) performed on coatings from the two agglomerates experience a transition from bi-
modal distribution to a single line when the current beyonds 350 A. Despite of a single Weibull modulus, the coating
presents a uniform equiaxed fine grain structure that is quite different from that of the conventional coating. Compared
with the coatings with bimodal Weibull modulus, the coating with uniform fine grains shows higher average microhard-
ness and elastic modulus. The fracture toughness of the coatings with the agglomerates of 1.4 g/cm’ remarkably fluctu-
ates with the arc current.

Keywords: low pressure plasma spray (LPPS); Y,O;—stabilized ZrO, (YSZ) coating; nano —equiaxed structure; me-
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Fig.1 Morphology of the original nano powder
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Table 1 Parameters of YSZ coating preparation
Parameters Values

Current/A 350,500,650
Main gas Ar/(L « min ') 20
Second gas H, /(L « min ') 5
Second gas He/(L « min ') 30
Spray distance/mm 350
Powder feeding rate/ (g + min ') 10
Environment pressure/kPa 5
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Fig. 2 Cross section microstructure of the coating before thermal etching
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Fig. 3 Cross section morphologies of the coatings after thermal etching
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