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Design Optimization of Wear Resistant Alloy Powder
Based on Ni60for Laser Cladding
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Abstract: The componen of Ni60 alloy powder is optimized in this paper. Improvement of wear resistance
with addition of WC, and controlling the cracking sensitivity of cladding layer by adjusting the content of B, Si
and WC. The process validation was carried out. A special wear-resistant alloy powder for laser cladding was
formed. The results show that the new powder can obtain high quality cladding without obvious crack and little
microfissure by laser treatment. The cracking sensitivity of the cladding layer is decreased and the wear resistance
is significantly increased.
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Fig. 1 Diagram of the new alloy powder
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Table 1 Effect of boron and silicon content on the properties of cladding layer

B Si
wt% wt% mm/cm’
Ni60 2.5-3.1 3.6-4.3 58 HRC 16
Nid5 1.1-1.6 1.8.0-2.2 46 HRC 4
1 Ni60 2WC wt%
Table 2 Effect of WC content (wt%) on cracking
Ni45 susceptibility of cladding layer
1.2WC mm/cm’
Ni43 40%wt - 60%wt 70%Nid5+30%WC 17
wWC 2

40%Ni45+60%WC 8




4 Ni60 * 65 -

2 PT : (a) Ni60 (b) Ni45
Fig.2 PT defectogram of the laser cladding surface: (a) Ni60 (b) Ni45

2 WC 30%wt we 60%wt

3 PT (a) 70%Ni45+30%WC (b) 40%Ni45+60%WC
Fig. 3 PTdefectogram of the laser cladding surface : (a) 70% Ni45+30% WC (b) 40% Ni45+60%WC
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4 (a) Fe90; (b) Ni45+40  WC; (c) Ni60; (d)
Fig.4 Surface topography of laser cladding :(a) Fe90; (b) Ni45+40  WC; (c) Ni60; (d) the new powder
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Fig.5 The impression drawing of the laser cladding samples sanded by grinding wheel
(a) Fe90; (b) Ni45+40  WC; (c) Ni60; (d) the new powder
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Table 3 The wearing performance testing

h g g g
1 Ni45+40%WC 1 12.3140 12.3136 0.0004 0.50
2 Fe90 1 8.4577 8.4570 0.0007 0.60
3 Ni60 1 12.2132 12.2127 0.0005 0.55
4 1 13.5663 13.5661 0.0002 0.23
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Fig.6 The variation curve between the friction A wC

coefficient and the time of the new powder

Fig.7 Microstructure of the cladding layer of the new powder
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