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SEM images of conventional powder(a) and

Fig.1

nanostructured agglomerated powder(b)
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Table 1 Plasma spraying parameters
Process parameters KF-113A  ATI13 n-AT13

Current/A 710 850 870

Voltage/V 42 42 42

Primary gas, Ar/PSI 65 45 45
Secondary gas, He/PSI 115 140 140

Carrier gas, Ar/PSI 45 45 45

Powder feed rate/ rrmin’! 2 3 3
Spray distance/mm 110 110 110
Traverse speed/mm-s™ 100 100 100
Coating thickness/pm ~100 ~350 ~350

B2 53R ATI3 WE BB 3R
Fig.2 Cross-sectional morphology of plasma-sprayed AT13
coating: (a) low magnification and (b) high

magnification
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Fig.3 XRD patterns of as-received AT13 powder(a) and
plasma-sprayed AT 13 coating(b)
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Fig.4 Cross-sectional morphology of plasma-sprayed

n-AT13 coating
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Fig.5 Structure of plasma-sprayed n-AT13 ceramic coating
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Fig.6 SEM morphologies of partially melted region: liquid-phase sintered region before(a) and after etching(b),

and solid-phase sintered region(c)
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Fig.7 XRD patterns of as-received n-AT13 powder(a) and
plasma-sprayed n-AT13 coating(b)
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Study on Nanostructured Al,03-13TiO; Ceramic Coatings by Plasma-Spraying

Tian Zongjun, Wang Dongsheng, Shen Lida, Liu Zhidong, Huang Yinhui
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The conventional and nanostructured Al,03-13TiO, composite ceramic coatings(w/%, similarly hereinafter) were fabricated by
plasma spraying on TiAl alloy surface with conventional and nanostructured agglomerated powders as starting materials. The morphology,
microstructure and phase composition of the powder and the coating were investigated by means of scanning electron microscopy (SEM)
and X-ray diffractometry (XRD). Meanwhile, the formation mechanism of the coating microstructure was discussed. The results show that
the conventional composite ceramic coating presents typical plasma-spraying lamellar accumulation structure. However, the
nanostructured ceramic coating consists of not only fully melted regions but also partially melted regions, and the fully melted region has
a lamellar-like structure as conventional coating. According to the different microstructure, the partially melted regions can be divided into
liquid-phase sintered regions (three-dimensional net or skeleton-like structure: submicron Al,Os particles distributed in the TiO, matrix)
and solid-phase sintered regions (residual nanoparticles have grown to some extent but still remained nano-scale). The different partially
melted regions come from the difference of the melting point between A1,0; and TiO,. The main phase, in both the conventional and
nanostructured coating, is the metastable phase of y-Al,0O3 due to the rapid solidification during the deposition of plasma spraying.

Key words: plasma spraying; nanostructured agglomerated powder; Al,O3-13TiO; nanostructured ceramic coating; microstructure
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