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Laser cladding Cu-Ni alloy layer on AZ31B magnesium alloy
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Abstract: To improve the wear resistance and corrosion resistance of the surface of magnesium alloy, the laser alloying

experiment was carried out on the AZ31B magnesium alloy with pre-placed Cu-Ni powder using transverse flow CO>

laser. The microstructures, interface features and composition distribution of laser cladding layer were studied through

OM, SEM and EDS. The results show that the Cu-Ni cladding layer and the substrate achieve a good metallurgical

bonding without obvious defects. But there is uneven local Cu-Ni-rich region, and cross-like Laves phases with size of

1-1.5 um evenly distribute between dendrites and in their edge regions. The microhardness of Cu-Ni cladding layer is

more evenly distributed, about 75HV 05, significantly higher than the matrix hardness (45HVo.05). Compared with AZ31B

magnesium alloy, the corrosion potential of Cu-Ni alloy layer is shifted by 317 mV and corrosion current is reduced by

78 mA/cm?.
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Table 1 Chemical composition of AZ31B (mass fraction, %)

Al Zn Mn Si Fe Mg

3.22 1.15 0.400  0.0133 0.0019 Bal.

2 Ni60
Table 2 Chemical composition of Ni60 alloy powder(mass

fraction, %)

Fe Cr B Si C Ni

15 16 3.5 4.5 0.8 Bal.

1 Cu-Ni SEM
Fig.1 SEM image of laser cladding Cu-Ni layer
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Table 3 Composition of region 1 in Fig.3

Fig.3 SEM image of Cu-Ni-rich region
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Fig.2 Microstructures of Cu-Ni layer: (a) Top; (b) Middle; (c) Ni 50.03 50.04
Bonding interface Cu 27.86 25.75
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Fig.4 Enlarged view of region 3 in Fig.3
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Table 4 Composition of cross-structure phase
Element wi% x/%
(0] 8.69 19.00
Mg 27.31 39.31
Si 5.45 6.79
Ni 58.56 3491
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Fig.5 SEM image of region B in Fig.1 (a) and EDS spectra of

zones 1 (b) and 2 (¢)
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Fig.6  Microhardness of Cu-Ni alloy layer: (a) Longitudinal
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distribution; (b) Transverse distribution
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