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Microstructure and Wear Resistance of Laser Clad Ni60 Alloy on AZ31B

Magnesium Alloy in Different Laser Power

GE Ya-qiong' , WANG Wen- xian®
(1. College of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan

030024 ; 2. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024)

Abstract: In order to improve the wear resistance of AZ31B magnesium alloy, cladded layer which has no
crack and hole was created by a 5 kW continuous wave CO, laser clad Ni60 alloy powder on AZ31B magnesi-
um. The microstructure and the wear resistance of the cladded layer in different laser power is investigated. It
is shown that the microstructure of cladded layer is typical dendrite. With the increase of laser power, the
dendrite size of the cladded layer increases gradually. With different laser power, the caldded layer is formed
by Mg, MgNi, , Mg, Ni; Si, Mg, Ni, Mg, Si and FeNi, but when laser power increases, Mg decreases relatively
to the other phase gradually increases. Because of the recombination action of fined dendritic grain and inter-
metallic compounds, the microhardness and wear resistance of cladded layer are both improved, and with the
power of 3kW, the increase is the greatest. That microhardness increases 840% to 1 102% , the wear mass is
8.57% of as—received magnesium alloy
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Table 1 Chemical compositions of AZ31B magnesium al-
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Fig. 1 Schematic diagram of laser clad
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Table 3 Parameters of the laser clad Ni60 alloy layer

Element Content
Al 2.5~3.5
Mn 0.2~1.0
Zn 0.6~1.4
Ca 0. 04
Si 0. 10
Cu 0.01
Ni 0. 001
Fe 0. 005

Other 0.30
Mg Bal.

R2NiGO EEMARUZERD (REHH/%)
Table 2 Chemical compositions of Ni60 alloy powder (w/ %)

Element Ni Cr B Si Fe C

Content  Bal. 16 3.5 4.5 <15 0.8

Laser Scanning Spot
) Gas flow
No. power velocity diameter
Q/(L + min ")
P/W o/(mm * min ') D/mm
1 1500 180 5 20
2 2000 180 5 20
3 2500 180 5 20
4 3000 180 5 20
5 3500 180 5 20
6 4000 180 5 20
7 4500 180 5 20
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Table 4 Chemical composition of substrate and cladded

layer

Zone
Element
A B C D E

w/ %

a/ % 100 89.07 51.66 13.43  3.67

100 92.53 48.23 8.94  2.59
Mg
w/ % 7.47 21.43 14.88
al/ % 10.93 34.88 33.94
w/ % 15.74
a/ % 45,12
w/ % 7.24  3.78
a/ % 9.40  4.64
w/ % 30.34 57.34 48.02
a/ % 13.46 35.65 28.16
w/ % 11.61  29.86

Fe
a/ % 7.59  18.40
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Fig. 3 Microstructure of cladded layer with different power
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Fig. 4 XRD patterns of cladded layer with different power
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Fig. 5 Microhardness of cladded layer with different power
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