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Table 1 Common wear-resistant coating materials and related parameters of the plasma spraying

IREM B AR A/ Mum ALK fifi [ /GPa
FeCrBSi 32~38 (Fe, Ni) jB\Cr,C,)\Cr,sC,\CrB 3.01~4.08
Fe-TiC 24 Fe\TiC\FeO/TiO, 4.13~5.60
NiCrBSi 45~60 v -Ni\Ni,Si\Ni,B\Cr;Ni,Si 5.83-6.87
Mo-W 45~96 Mo\W 5.63~5.70
Mo-NiCrBSi 40~74 Mo\ y -Ni\Ni,B\Cr,C, 6.83~7.65
AT13 ( ALO+13%TiO, ) 38~43 a-ALO,\ v -ALO,\TIO, 8.9~10.61
Cr,0, 20~50 Cr,0, 15.9~20.7

WC-Co 5~45 WC\Co 10~12
Tic-Co 14.15~22.29 TiO\COO\Ti\ y - TiO,\ a -Co 8.86~9.35
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Fig. 2 The morphologies of the plasma spraying coating
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Fig. 3 The morphologies of the cross sections of the coatings at different arc currents
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Fig. 4 The relationship between the nanoparticle content and the porosity as well as the corrosion resistance of the coating
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Table 2 Thermal physical properties of the part TBCs

ok (W-m*-K*") (10°K™)

Ysz 2.30 (700°C) 10.70 (20~1000 C)
GdYSZ 1.60 (800°C) 11.6 (30~1 000 C)
ScYsz 1.14 (700C) 11.0 (20~1300 °C )
snysz 1.98 (1000°C ) 10.38 (25~1000 °C )
La,Zr,0, 1.56 (800°C ) 9.10 (30~1000 C )
La,Ce,0, 0.60 (1000°C ) 12.30 (300~1 200°C )
Dy,Zr,0, 1.34 (800°C ) 10.80 (1.000°C )
Yh,Zr,0, 1.58 (800°C ) 10.40 (1000°C )
CePO, 1.80 (700°C ) 10.70 (1200 °C)
LaPO, 1.80 (700°C) 10.50 (1000 C)
GdPO, 0.98 (1000 C) 11.10 (1200 C)
Re,Si0;  1.10~1.60 (1000 °C)  6.94~8.84 (1200 °C)
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Fig. 7 The effect of the post-treatment on microstructure of the plasma sprayed bioceramic coatings
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Abstract:

Applications of coatings can be found in industries large and small, from aerospace to transportation to
electronic equipment and medical devices. The types of the coatings involved in these fields can be mainly
divided into wear and corrosion resistance coatings, thermal barrier coatings, piezoelectric ceramic coatings
and bioceramics coatings. Plasma spraying is a common process for these typical coatings with the advantages
of wide spray material range and simple process. Although the same process can produce different kinds
of the coatings, there are some differences among different coatings in the properties and structures of the
coating-because of the different spraying materials and spraying process parameters. It is necessary to analyze
and summarize the research of various kinds of plasma spraying coatings. Therefore, the application status
of the plasma spraying coatings at home and abroad is briefly introduced, as well as the effect of spraying
process on the structure and performance of the coating is analyzed from the functional requirements and
technical characteristics of different kinds of the coatings in this paper. Finally, the technological methods to
improve the coating performance are summarized, and the development trend of the plasma spraying coating
technology in the future is prospected.

Key words: plasma spraying; spraying parameters; coating performance; research status
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