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Table 1  Chemical composition of Ni
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Al alloy powder (ω/%) 

Al B Fe Mn Ti Ni 

10.22 0.19 11.83 1.11 0.62 Bal. 
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Table 2  Chemical composition of 304 stainless steel (ω/%) 

C Si Mn P S Ni Cr Fe 

0.049 0.33 1.1 0.035 0.003 8.03 17.21 Bal. 
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Fig.1  Diagram of pin-disk friction and wear test 
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Fig.8  Mass loss of the pin (a) and disk (b) 
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Fig.10  Wear morphologies of vermicular graphite cast iron (a), Ni
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Fig.11  Wear morphologies of vermicular graphite cast iron (a), Ni
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Abstract: The wear resistant coatings of Ni

3

Al alloy and Ni

3

Al/Cr

3

C

2

 composites were prepared on 304 stainless steel substrates by laser 

cladding. The microstructure, hardness and wear resistance of Ni

3

Al alloy and Ni

3

Al/Cr

3

C

2

 composites were investigated. The results 

indicate that the microstructure of the Ni

3

Al/Cr

3

C

2

 cladding layer consists of matrix γ'-Ni

3

Al phase and in-situ self-generated M

7

C

3

 (M=Cr, 

Fe) type carbides, and the fine M

7

C

3

 carbides distribute homogeneously in γ'-Ni

3

Al matrix. Compared with that of the Ni

3

Al alloy cladding 

material, the micro-hardness of the Ni

3

Al/Cr

3

C

2

 cladding material is increased by about 4000 MPa, and its mass loss is only 28% of that of 

the vermicular graphite cast iron at 650 °C. Therefore, the Ni

3

Al/Cr

3

C

2

 laser cladding composite shows excellent wear resistance. 

Key words: laser cladding; Ni

3

Al/Cr

3

C

2

; microstructure; M

7

C

3

; wear resistance 
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