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Effects of Ca Content on Microstructures and Mechanical Properties of

Mg-5A1-8Zn—xCa Magnesium Alloys

SONG Peiwei

(School of Materials Science and Engineering, Shaanxi University of Technology, National and Local Join Engineering Laboratory for
Slag Comprehensive Utilization and Environmental Technology, Shaanxi Provence Engineering & Technology Research Center of

Resource Utilization of Metallurgical Slag, Hanzhong 723001)

Abstract Mg-5A1-8Zn—xCa( x=0, 1.75, 2.0, 2.25, 2.5, 2.75 and 3. 0 wt%) Mg alloys were prepared by
gravity casting. The effects of Ca content on microstructures and mechanical properties of the alloys were investigated
by XRD, OM and SEM. The results show that the as—cast Mg—5A1-8Zn—xCa alloy is composed mainly of a—Mg
matrix, B—Mg,Al,, Mg, (Al, Zn),, MgZn, and Al,Caphases. With the increase of Ca content from 1.75 wt% to
2. 75wt% , the matrix grain is obvious refinement, the morphological change in —Mg,,Al,, phase occurs from coarse
continuous network to fine intermittent network and distributed on the grain boundaries, the lamella—type phase
Al,Ca is obvious refinement too, meanwhile the tensile strength of the alloy at room temperature reaches maximum, it
is 138MPa, increased by 27. 8%, compared with the alloy with absence of Ca addition. When the Ca content reaches
3.0wt% , the grain is coarsened once more, meanwhile the tensile strength of the alloy decreased. The tensile
fractures of the alloys are characterized by quasi—cleavage at room temperature.

Key words Ca,Mg alloy, Microstructure , Mechanical property
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Tab. 1 Chemical composition of Mg—5A1-8Zn-xCa alloys

wt%

G4 Al Zn Ca Mg
Mg-5A1-8Zn 6.13 7.65 - AhE
Mg-5A1-8Zn-1.75Ca 5.22 8.20 1.51 At
g-5A1-8Zn-2.0Ca 5.16 8.08 1.72 i
Mg-5A1-87Zn-2.25Ca 4.98 7.62 2.03 iy
Mg-5A1-87n-2.5Ca 5.21 7.35 228 iy
Mg-5A1-87Zn-2.75Ca 4.56 8.31 2.56 Aol
Mg-5A1-8Zn-3.0Ca 5.52 7.82 2.82 i
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Fig. 1 XRD patterns of Mg-5A1-8Zn-xCa
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Fig. 2 Microstructures of Mg=5A1-8Zn-xCa alloys
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Tab. 2 EDS analysis results of as—cast
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A 7901 2003 036  0.61  Mg.,Al, ALCa
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D 99.46 0.00 0.00 0.00 a-Mg
E 69.77 2920  0.14 0.4 Mg,,Al,,
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Tab. 3 EDS analysis results of as— cast
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Fig. 3 SEM images and EDS analysis of the second phases in Mg—5A1-8Zn-xCa alloy
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Fig. 4 Effects of Ca content on hardness and
tensile strength of Mg—5A1-8Zn-xCa alloys
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Fig. 5 Fractures of Mg—5A1-8Zn-xCa alloys at room temperature
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