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Fig.1 Schematic diagram of FSP (a) and the sample morphology (b)
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Fig.2 Microstructures of the cross-section of AZ31B surface layer modified with Cu+Al (a~c) and Si+Al (d~f) powder

LC: (a, d) macrostructure; (b, e) bonding interface; (c, f) LCZ
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Fig.3 Microstructures of the cross-section of AZ31B surface layer modified with Cu+Al powder by LC+FSP:
(a) macrostructure, (b) bonding interface, (c) LCZ, and (d) FSPZ
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Fig.4 Microstructures of the cross-section of AZ31B surface layer modified with Si+Al powder by LC+FSP:
(a) macrostructure, (b) bonding interface, (c) LCZ, and (d) FSPZ

Fz1 E2HFR& AR EDS A SIER
Table 1 EDS analyses of each points in Fig.2 (at%)

Position No. Mg Al Cu Si
® 63.84 31.2 4.96
@ 92.21 8.79
® 35.81 64.19
@ 35.50 39.63 24.87
® Mg OAI Mg, a Si & AMg o Mg,Si
A AlCuy, . $
© *O| 4 a ° o : Si+Al
5 %o
3 * 9
E\ zh A® ® 0 acutAl
;é; [ )
£
o
* (o)
° . ® oo
N L %% Az31B
20 30 40 50 60 70 80
260/(9

K5 AZ31B & & MBHEEIN LSRR XRD Kl
Fig.5 XRD patterns of AZ31B and modified layers with Cu+Al

and Si+Al powders
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Fig.6 Microhardness distribution of the cross-section in
AZ31B modified layers
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Fig.7 Potentiodynamic polarization curves of AZ31B substrate

and its modified layers
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Microstructure and Properties of Modified Layers for AZ31B Magnesium Alloys
by Laser Cladding + Friction Stir Processing

Liu Fenjun®, Meng Qingsen?, Li Zengsheng®
(1. Yulin University, Yulin 719000, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Al+Cu and Al+Si modified layers were prepared on the surface of AZ31B magnesium alloy by combining laser cladding and
friction stir processing. The microstructure and phase composition of the modified layers were studied by scanning electron microscopy
and X-ray diffraction measurement, respectively. Meanwhile, the microhardness and corrosion resistance of the modified layer were also
investigated. The result shows that the composite modified layer with Al+Cu is composed of g-Al12Mgi7, AlCus, AIMg, while the layer
with Al+Si consists of Mg.Si, AIMg, S-Al1,Mgi7. Both the modified layers possess smooth surface and fine microstructure, and they also
show good bonding with the magnesium alloy substrate. The microhardness and corrosion resistance of the modified layers are higher than
those of the substrate. Compared with the substrate, the maximum microhardness of the Al+Si modified layer is 2.96 GPa, increased by
385.3%, and the maximum self-corrosion potential of Al+Cu modified layer is —0.975 V, increased by 37.4%.
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