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Research Progress of Thermal Sprayed Amorphous Alloy Corrosion
Resistant Coating and Its Application in The Protection
of Power Facilities
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Abstract: Due to the uniform structure, excellent corrosion resistance, the amorphous alloy coating material has an important
application value in the protection of power facilities. Amorphous alloy coating material based on thermal spraying is an important
development direction of protection methods for power facilities. Therefore, this paper will present a timely and comprehensive review
by summarizing and sorting out the relevant research papers. Several important amorphous alloy material systems are introduced firstly,
and the preparation methods of amorphous alloy coating materials based on thermal spraying technology are also cited. In addition, a
series of research work on anti-corrosion and anti-erosion effect and mechanism are systematically reviewed. The research progresses of
iron, nickel and aluminum based anti corrosion amorphous materials system are introduced. Finally, the application and future
development of Fe-based and Nickel-based amorphous coating materials prepared by thermal spraying in anti-corrosion of power
facilities are prospected. This paper aims at filling the gap of lack of literature review in the field of thermal spraying amorphous coating
and the protection application of power materials, which will lead the research works in the related fields in the future.
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Table 1 Amorphous coating materials with different metallic substrates and their characteristics

[17-21]

Types Typical materials Characteristics

Fe-Cr-P-C, Fe-Cr-Mo—( C-B) Cost effective, excelled anti corrosion
Fe-based

Fe-Cr-Mo-P-C, Fe-Cr-Si-B=Mn resistance to acid/salt

Ni-B, Ni-Cr-B, Ni-Cr-B—Mo

Ni-based Excelled in corrosion resistance, slight high cost

Ni-Cr-B-Mo-Fe, Ni-Zr-Ti-Si-Sn

Al-Ni-Y, Al-Ni-Mn-Fe
Al-based Good anti-corrosion resistance, Low density
Al-Ni-Y~-Co
Ti-based Ti-Cu-Cr-Ni-Sn . . . . . o
. Good anti-corrosion resistance and bio-compatibility

Zr-based Zr-Al-Cu-Ni
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(b) Prepared by HVOF spraying for 28 days
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Fig.2  Comparison of acid corrosion effect between Fe-Cr-
Si-B—Mn amorphous alloy coating (a) hard chromium coating

and (b) prepared by HVOF spraying for 28 days'®’
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Fig. 3 Comparison of section morphology before and

after arc spraying laser remelting process
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Fig. 4 Diagrammatic diagram of pore and unmelted particles

in amorphous coatings prepared by thermal spraying
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Fig. 5 Schematic diagram of corrosion effect mechanism caused by material pores
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