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Abstract Amorphous alloy is a kind of promising metal material. Laser cladding amorphous composite coating
can improve the properties of the material surface, and is an effective way to put amorphous alloy into the
=]

application. The latest progress and research status of laser cladding amorphous coatings are summarized in this
OCIS codes

paper, including material systems, microstructure and properties of the coatings. The main problems and the
research direction of laser cladding amorphous coatings are also put forward in this paper.
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Table 1 Examples of laser cladding amorphous coatings

No. Substrate Cladding Characteristics of microstructure and properties References
1 A mild steel Ni-Cr-P-B mixture of amorphous and crystalline 5
2 Low carbon steel Ni-Fe-B-Si—-Nb amorphous and crystalline coexist 6-8

mixture of amorphous and crystalline
3 Low carbon steel Zr—Al-Ni-Cu 9
excellent corrosion resistance

4 45 steel Fe-C-Si-B 80% amorphous structure in the melt area 10

complex microstructure
5 45 steel Ni-Cr-B-Si-C 11
amorphous phase, CrB, Cr7C3, r—Ni and eutectics

complete amorphous coating
6 45 steel Fe-Co-Ni-Zr-Si-B 12
high microhardness and good corrosion resistance

complete amorphous coating
7 45 steel Ni-Cr-Mo-Zr-P-B 13
high microhardness

Fe-Ni-Si-B-V majority amorphous and minority crystalline
8 45 steel Fe-Ni-Si-B-V-M amorphous phase concentrated in middle of the coating 14-15
(M=Al, Ti, Mo, C) higher microhardness and better wear property
Ni-Nb-Sn

amorphous and some intermetallic phases
9 45 steel Ni-Zr-Ta 16-18
high corrosion resistance
Ni-Zr—-Nb-Al

10 45 steel Fe-B-Si excellent hardness and wearing property 19

mixture of amorphous and crystalline
11 AISI 4140 Fe-Cr-Mo-Y-B-C 20
better hardness and wear resistance

Fe-Co-B-Si—-Nb nano particles embedded in amorphous matrix
12 Fe360D 21-22
Fe-Co-B-Si-C—-Nb excellent corrosion resistance
13 AISI 4130 Fe-Cr-Mo-Y-C-B mixture of amorphous and crystalline phase 23
Fe-Cr—-Mo-W-C-
14 316 stainless steel partial amorphous structure 24
Mn-Si-B
mixture of amorphous and crystalline phase
Fe-C-Si-B-P
15 304L stainless steel Fo—Cr—Si_p high microhardness, excellent wear resistance and 25-28
e-Cr—Si—
corrosion resistance
16 Cu alloy Pd-Cu-Si mixture of amorphous and crystalline phase 29

coexist of amorphous and crystalline phase
17 Al alloy Ni-Cr-B-Si ) ) 30-31
amorphous structure improves wear resistance

coexist of amorphous and crystalline phase
18 Al alloy Ni-Cr-Al 32-33
higher microhardness and better surface quality

mixture of amorphous and intermetallic
19 Ti and Ti alloy Zr—Al-Ni-Cu 34-35
low friction coefficient

mixture of amorphous, intermetallic and boride
20 Tiand Ti alloy  Ni-Zr-Ti-Si-Sn—-Nb 36
50% amorphous fraction content
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k1
No. Substrate Cladding Characteristics of microstructure and properties References
mixture of amorphous and intermetallic
Cu-Zr-Al 60% amorphous fraction content
21 Mg alloy 37-40
Ni-Zr-Al high hardness and Young’s modulus
good wear resistance and corrosion resistance
Zxr—Al-Ni-Cu
Zr-Cu-Ni-AVTiC
mixture of amorphous and intermetallic
Cu-Ti-Zr—Ni
22 Mg alloy higher microhardness and wear resistance 41-43
Cu-Ti-Zr—Ni/SiC
excellent corrosion resistance
Mg-Cu-Y/SiC

Zr—Al-Ni-Cu/SiC
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Fig.1 Amorphous coatings by laser cladding. (a) Crystalline embedded in amorphous matrix; (b) amorphous region

formed because of stop of epitaxial growth
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