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Tab.1 Average grain sizes of Mg-2Zn-1Y-0.5Nd-0.5Zr-

xCa alloys
x/wt.% 0.1 0.3 0.5 1.0
Ak R d/um 86.0 53.8 46.6 43.0

(c) 0.5%Ca
E1l Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa £ RIS BIEBLR
Fig. 1 The as-cast microstructures of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa alloys
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Tab. 2 EDS analysis of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa alloys

at.%

I3 Mg Zn Y Nd Ca Zr
0.1Ca-A 9935  0.53 - - 0.11 -
0.3Ca-A 9936  0.49 - - 0.15 -
0.5Ca-A  99.40  0.43 - - 0.17 -
1.0Ca-A  99.35  0.47 - - 0.18 -
0.1Ca-B 8687 815 327 172 - -
0.3Ca-B 8302 1093 404 201 - -
0.5Ca-B 6382 2208 940 470 - -
1.0Ca-B 8749 808 269 174 - -
0.3Ca-C 6273 041 - - 36.85 -
1.0Ca-D 62.00 881 - 191 355 2373

(d) 1.0%Ca
E2 Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa £AISEMBB -
Fig. 2 The SEM images of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa alloys
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Tab. 3 The mechanical properties of Mg-2Zn-1Y-0.5Nd-
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Fig. 3 The stress-strain curves of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa

cast alloys
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Fig. 4 The distribution of Ca element on the Mg-2Zn-1Y-0.5Nd-0.5Zr-
1.0Ca alloy surface
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Fig. 5 The microhardnesses of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa
cast alloys
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Fig. 6 The friction coefficients of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa
cast alloys
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Fig. 7 The wear rates (a) and average friction coefficients (b) of Mg-
27Zn-1Y-0.5Nd-0.5Zr-xCa cast alloys
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Fig. 8 The wear morphology of Mg-2Zn-1Y-0.5Nd-0.5Zr-1.0Ca alloy
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Effect of Ca on the Microstructure and Mechanical Properties of Mg-2Zn-
1Y-0.5Nd-0.5Zr-xCa Magnesium Alloys

ZHANG Qian-gian, WANG Bin-xu
(School of Mechanical Engineering, Dalian University, Dalian 116622, Liaoning, China)

Abstract:

The effects of Ca contents on the microstructure and mechanical properties of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa
(x=0.1, 0.3, 0.5, 1.0) alloys were investigated by OM, SEM, tensile test and friction and wear test. The results
showed that with the increase of Ca content, alloy grains were significantly refined, and when the content
was over 0.3%, the refining effect decreased. The microhardnesses of the alloy increased with the increase
of Ca content, the room temperature tensile strength was the highest when the Ca content was 0.3%, and the
elongation of the alloy with 0.1% Ca was the highest. The friction coefficient and wear rate of the alloy were
the smallest when the Ca content was 0.3%, and more Ca content leading to severe abrasive wear generation.
In summary, the comprehensive properties of Mg-2Zn-1Y-0.5Nd-0.5Zr-xCa alloy with the of 0.3% Ca was the
best.
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