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Abstract: The demand for high-speed ships, green hydropower facilities and advanced aircraft is becoming more and more urgent
around the world. However, the serious cavitation erosion (CE) damage problems in their core power components (such as in
propeller, turbine and aeroengine) severely restrict the extensive application. Thus, it is necessary to prepare anti-CE coating on the
surface of these parts by thermal spraying technology which has excellent dimensions adaptability. Aiming at the essential issues of
cavitation erosion damage problems towards the currently severed metal materials for flow passage components, the advantages and
research status of three kinds of thermal sprayed anti-CE coatings including metal, ceramic and cermet are reviewed when carried out
in different liquid media. In addition, the anti-CE mechanism of these coatings is especially emphasized, and a variety of effective

modification technologies are discussed based on the common problem of CE damage of thermal spraying coatings. By comparing the
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CE performance with conventional metal materials, the potential coating types under different working conditions are pointed out.

Meanwhile, it is suggested that the anti-CE coating with better performance should be jointly designed and constructed from two

aspects, developing new materials and developing more practical modification technology, to further promote its application and solve

the CE damage problem of equipment.

Keywords: cavitation erosion performance; damage mechanism; thermal spray technology; anti-cavitation erosion coating
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Table 1 Comparison of CE performance between common metal materials and typical coating
3 Volume loss rate compared with
' Mean volume loss rate / (mm®/ h) ZL101 aluminum alloy / %
Material types Artificial References
Freshwater seawater Freshwater Artificial seawater
ZL.101 aluminum alloy 5 9 100 100 [11]
Substrate NAB 0.17 0.23 3.4 2.5 [16]
1Cr18Ni9Ti stainless steel 0.31 0.42 6.2 4.7 [21]
Fe-based coating 0.44 0.47 8.8 5.2 [35]
NiCoCrAlY Ta coating - 0.14 - 1.6 [36]
Metal coating
CoCrAlYTaCSi coating 0.22 0.18 4.4 2 [37]
CoCrAlYTaCSi-Al,0; coating 0.15 0.08 3 0.9 [37]
CrsCo-25NiCr coating 0.48 0.35 9.6 3.9 [38]
Cermet coating Multi-di ional WC-10Co4C
ulti-dimensional WC-10Co4Cr 0.05 017 1 1.9 [39]
coating
YSZ coating 3.57 - 75 - [40]
Ceramic coating
Al,05- TiO, coating - 7 - 77.8 [41]
Al,03- TiO,ATEP coating - 2.8 - 31 [41]
YSZ™ coating 0.68 - 136 - [42]
WC-12Co"" coating 0.3 - 6 - [43]
Modified coating
Ni-Cr-5A1,05" coating 0.07 0.11 1.4 1.2 [44]
Ni-Cr-5Al1,0,%" coating 0.03 0.05 0.6 0.6 [44]
WC-10Co-4Cr™ coating 0.03 - 0.6 - [45]
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Fig. 2 CE debris distribution as well as surface and cross-sectional morphologies of

Fe-based amorphous coatings after CEF!
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Fig. 3 Microstructure and cavitation erosion resistance of Ni-based coatings
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