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Table 1 Chemical composition of welding wires and
base metal (w/%)

Alloy Al Zn Mn Y Mg
AZ91 9.49 0.82 0.64 — Bal.
AZ91+1Y 9.02 0.91 0.54 0.89 Bal.
AZ91+2Y 9.21 0.81 0.50 1.75 Bal.
Base metal 8.95 0.71 0.33 — Bal.
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Fig.1 Schematic representation of surfacing welding
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Fig.2 Schematic representation of the pin-on-disc experimental

configuration (a) and sampling location (b)
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Fig.3 OM microstructures of the surfacing welding alloys: (a) AZ91, (b) AZ91+1Y, and (c) AZ91+2Y
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Fig.4 SEM micrographs and EDS results of surfacing welding alloys: (a) AZ91; (b) EDS result of arrow A depicted in Fig.4a;

(c) AZ91+1Y; (d) EDS result of arrow B depicted in Fig.4c

4 ¥
3 Mg
72 M Mgl7A112
53t s ALY
i
Xt
B\ .
% 1
E L
0 r - i ! ! y o e o
20 30 40 50 60 70 80 90

26/(°)

K5 % 1%Y JuER KRG 6 XRD Kl
Fig.5 XRD pattern of the surfacing welding AZ91 alloys with 1%Y
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Table 2 Area percentage of the second phase (%)
Material AZ91 AZ91+1Y AZ91+2Y
11.99 10.57 7.19

Percentage
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Fig.6 Friction coefficients and wear rates of the tested alloys
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Table 3 Macrohardness and electric conductivity of the
tested alloys

Material ~Macrohardness, HV/MPa  Conductivity/%IACS
AZ91 690 12.1
AZI91+1Y 657 11.1
AZI1+2Y 517 10.4
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Fig.7 Micrographs of the subsurface of surfacing welding alloys after frictional wear: (a) AZ91, (b) AZ91+1Y, and (c) AZ91+2Y
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Fig.8 SEM morphologies of the worn surface and debris: (a, ¢) AZ91 and (b, d) AZ91+1Y
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Effect of Yttrium Content on Friction and Wear Resistance
of Surfacing Welding Mg-Al-Zn Alloy

Chen Qinggiang', Zhao Zhihao®, Wang Gaosong', Zhu Qingfeng', Tao Kai', Zhu Cheng'
(1. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Shenyang 110819, China)

(2. Northeastern University, Shenyang 110819, China)

Abstract: The effects of varying contents of yttrium on the dry sliding frictional and wear behavior of surfacing welding AZ91 magnesium

alloys were investigated. The results demonstrate that the surfacing welding AZ91 alloy without yttrium exhibits poor wear resistance due

to the massive intermetallic f-Mgi7Al» phases. With the addition of yttrium, the wear resistance is improved because of the reduction in

size and quantity of the § phase, which reduces the alloy hardness and decreases the subsurface metal deformation caused by friction.

Three primary wear mechanisms are observed: abrasion, oxidation and delamination.
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