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Abstract: Fe-based amorphous alloy coatings have emerged as a key area of research in the field of surface
engineering due to its high strength, hardness, and exceptional wear and corrosion resistance. This paper
provides a comprehensive review of the preparation, performance, and application status of Fe-based
amorphous alloy coatings. It also summarizes the fundamental principles of amorphous alloy material
design and typical Fe-based amorphous alloy coatings material systems. The focus is on three coating
preparation technologies: thermal spraying, cold spraying, and laser cladding. Additionally, it compiles
the research progress made in understanding the tribological properties and corrosion resistance of Fe-based
amorphous alloy coatings. Furthermore, it briefly outlines the applications of these coatings in military,
medical, industrial fields ezc. Finally, it is pointed out that in-depth study of amorphous formation, the
establishment of specialized material systems while matching the working environment, and the adoption of
post-processing or more efficient preparation methods are the development trends for future research work
in this field.
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Table 1 Some typical coating material systems of

iron-based amorphous alloys

Material system Chemical composition Year Ref.
Fe-ETM-M Fe-(Nb)-(B,Si) 2013 [24]
Fe-(Nb)-(P,B,Si) 2017 [25]
Fe-(Zr,Hf,Nb,Ta)-(B,Si) 2003 [26]

Fe-LTM-M Fe-(Cr)-(B,Si) 2013 [27]
Fe-(Cr,Mo)-(C,B) 2020 [28]
Fe-(Cr,Mo)-(B,C,P) 2019 [29]
Fe-(Cr,Ni)-(B,Si,P) 2018 [30]
Fe-(Cr,Mo,Ni)-(P,C,B,Si) 2022 [31]

Fe-ETM-LTM-M Fe-(Zr)-(Cr,Mo)-(C,Si) 2019 [32]
Fe-(Y)-(Co,Cr,Mo)-(C,B) 2005 [33]
Fe-(Nb)-(Cr)-(B,Si) 2017 [34]
Fe-(Nb)-(Co)-(B,Si) 2021 [35]
Fe-(Nb)-(Cr,Ni,W)-(B,Si) 2017 [36]

[37]

Fe-(Nb)-(Cr,Mo,Ni)-(P,C,B,Si) 2017
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Fig.1 Schematic diagram of thermal spraying process
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Table 2 Comparison of basic parameters of several thermal spraying technologies

1

Thermal spraying technology Impact velocity/(m-s ')

Approximate temperature value/C

Coating porosity/ %  Bonding strength/MPa

Flame spraying 150 3000
High velocity oxygen fuel 800 3000
Plasma spraying 400 12000
Electric arc spraying 200 5000
Explosion spraying 1500 4000

10-15 5-10
1-2 70
1-2 30-70
10-15 10-20
1-2 80-100
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