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Table 1 Chemical composition of the Mg-Nd-Zn-Zr
alloy (w/%)
Chemical composition
Element  Nd Zn Zr Mg
NZK30 2.5 0.5 0.4  Balances

The rest elements
Single=0.1
Total=0.4
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Table 2 Treatment parameters for laser cladding
Laser scanning Scanning rate/ Defocusing
power/W mm s amount/mm
1000 5 200
1000 8 200
1500 5 200
1500 8 200
~a-Mg = Mg,Si
MgioNd = Al 21Sig 47
Scanning rate 8 mm/s
sleialls i 11 L g
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é‘ Scanning rate 5 mm/s
gl
E 1 1
Substrate
30 45 60 75
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1 Mg-Nd-Zn-Zr &&1EHOES N 1000 W IN 1578 =
#JZ XRD Kl
Fig.1 XRD patterns of the cladding layer on the Mg-Nd-Zn-Zr

alloy when the laser scanning power is 1000 W
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Fig.2 XRD patterns of the cladding layer on the Mg-Nd-Zn-Zr

alloy when the laser scanning power is 1500 W
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Fig.3 SEM images of the cladding layer when the laser parameter is 1000 W, 5 mm/s: (a) near the surface, (b) middle, and (c) bottom
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4 WL 1000 W, 8 mm/s I )2 A ST b
SEM FE5i

Fig.4 SEM images of the cladding layer when the laser

parameter is 1000 W, 8 mm/s: (a) near the surface

and (b) bottom
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SEM JES
Fig.5 SEM images of the cladding layer taken at the near

!

surface (a) and bottom (b) regions when the laser

parameter is 1500 W, 8 mm/s

6 Mg-Nd-Zn-Zr &EAER0ESH 1500 W, 5 mm/s TIEEZITRE . &l &S AL SEM TE3 L 2 1 19 70 3 73 i &
Fig.6 SEM images of the cladding layer when the laser parameter is 1500 W, 5 mm/s: (a) near the surface, (b) middle, and (c) bottom;
the elemental distribution diagrams of Fig.6a: (d) Mg, (e) O, (f) Al, (g) Zr, (h) Nd, and (i) Si
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Fig.7 Microhardness profiles measured on the cross section of
the cladding layer of Mg-Nd-Zn-Zr alloy samples when the

laser scanning power is 1000 W
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Fig.8 Microhardness profiles measured on the cross section of
the cladding layer of Mg-Nd-Zn-Zr alloy samples when

the laser scanning power is 1500 W
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Fig.9 Polarization curves of the Mg-Nd-Zn-Zr alloy matrix and

laser clad specimens in the 3.5%NaCl water solution
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Table 3 Corrosion potential and the corrosion current density
of the Mg-Nd-Zn-Zr alloy matrix and laser clad spe-
cimens in the 3.5%NaCl water solution

Sample Corro'sion Corro§ion currint
potential/V density/A €m
NZK30 -1.714 1.683x10™
1000 W, 5 mm/s ~1.536 1.902x10°
1000 W, 8 mm/s ~1.418 0.939%x10°
1500 W, 5 mm/s —-1.495 0.427%x10™
1500 W, 8 mm/s -1.479 0.843%x10°
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Laser Cladding of a Mg-Nd-Zn-Zr Alloy with Al-Si/Al,O; Powders

Zhang Zhimin*, Zhang Kemin', Zou Jianxin?, Diao Yunhua'
(1. Shanghai University of Engineering Science, Shanghai 201620, China)
(2. Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Laser cladding of Al-Si/Al,Oz; powders were applied on Mg-Nd-Zn-Zr magnesium rare earth alloy, and the microstructure, phase
components and properties of the clad layers were characterized. X-ray diffraction (XRD) analyses and scanning electron microscope (SEM)
observations show that the clad layer is mainly consisted of a-Mg, M@.Si, Mg12Nd and Als21Sio47 Or Mgi7Al12 phases. However, Al,Os;
particles agglomerate at the bottom of the clad layer close to the melt-substrate interface. The cross section microhardness tests reveal that the
maximum hardness of the clad layer ranges from 3090 to 4750 MPa, about 5 to 8 times higher than that of the Mg-Nd-zZn-Zr alloy (550 MPa)

substrate. Such an increased hardness is attributed to the grain refinement, the solution strengthening, the formation of hardening phases and
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the dispersion strengthening from oxide particles. According to the potentiodynamic polarization measurements carried out in the 3.5 wt%
NaCl water solution, the corrosion potential of the alloy increases after laser cladding, while the corrosion current density decreases from
1.683x10™ (A/cm?) for the Mg alloy substrate to 0.843x10° (A/cm?) for the laser clad alloy. Therefore, the corrosion resistance of
Mg-Nd-Zn-Zr alloy can be also significantly improved by laser cladding with Al-Si/Al,O3 powders.
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