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Table 1  Cladding powder and matrix chemical composition (ω/%) 

Cladding powder and matix C Si Mn Cr Mo Ni P S Fe 

3Cr14 0.26×0.35 Ø1.001 Ø1.00 12.00×14.00 - 10.3 Ø0.035 Ø0.030 Bal. 

0.3C-18Cr alloy powder 0.21 1.12 0.15 18.66 0.12 2.16 - - Bal. 
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Table 2  Laser cladding process parameters 

Laser power/W Scanning speed/mm·s

-1

 Powder feed rate/g·min

-1

 Protective gas flow/L·min

-1

 

1600 6 21 2 

 

 

 

 

 

 

 

 

 

 

 

Ù 1  c' Y

2

O

3

mno��jkt XRDÙÚ 

Fig.1  XRD patterns of sample clad layers with different Y
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 contents: (a) main diffraction peaks; (b) locally enlarged images from 

36°~52°; (c) locally enlarged images from 28°~40° 
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Fig.2  OM images of cladding layer with different contents of Y
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: (a) 0%, (b) 1%, (c) 2%, (d) 3%, and (e) 5% 
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Fig.3  SEM images of cladding layer with different contents of Y
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: (a, b) 0%, (c) 1%, (d) 2%, (e) 3%, and (f) 5% 

 

� 3  ���� Y

2

O

3

���	
��
������ 

Table 3  Bainite volume fraction in cladding layers with 

different contents of Y
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 content, ω/% 0 1 2 3 5 

Volume fraction/% 33.55 11.53 7.94 4.96 4.40 
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Fig.4  Micro-zone EDS spectra in the middle of cladding layer in Fig.3: (a) A zone, (b) B zone, and (c) C zone 
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Fig.5  EDS mapping of Y and O elements in the middle of the cladding layer when adding 1% Y
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Table 4  Local area (Cr,Fe)/C value of cladding layer with  

different contents of Y
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Fig.6  Microstructures of heat affected zone with different contents of Y
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: (a, b) 0%, (c, d) 1%, (e, f) 2%, (g, h) 3%, and (i, j) 5%
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Fig.7  Microhardness distribution of cladding layer 
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Abstract: 0.3C18Cr composite coatings were prepared with different Y

2

O

3 

contents on 3Cr14 stainless steel substrate by laser cladding. 

The effects of different Y

2

O

3 

contents on the microstructure, phase composition and hardness of the cladding layer were studied by 

metallographic microscope (OM), scanning electron microscope (SEM), X-ray diffraction (XRD) and microhardness tester. The results 

show that there are many pores in the cladding layer without Y

2

O

3

 addition, and the microstructure of the cladding layer consists of 

intragranular ferrite, bainite distributed on grain boundary and a small amount of martensite; After Y

2

O

3 

addition, the dendrite length of 

the cladding layer decreases and the number decreases, the dendrite tip is passivated and radially roughened, the length to diameter ratio 

decreases, meanwhile the pores of the cladding layer decrease, and the cladding layer is purified. The microstructure of the cladding layer 

is composed of lath martensite and a small amount of bainite in the grain boundary. With the increase of Y

2

O

3

, the lath martensite is 

slightly coarsened, the number of bainite decreases obviously, the carbon concentration of bainite carbide increases, and the type of 

lamellar carbides transforms from low carbon carbide to high carbon carbide. After Y

2

O

3

 addition, the microhardness of the clad layer is 

significantly improved; When 2wt% Y

2

O

3

 is added, the hardening effect of the cladding layer comes up to the best; the hardness is 1600 

MPa higher than that of the cladding layer without Y

2

O

3

. 

Key words: laser cladding; Y
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3

 content; microstructure; properties  
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