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Effects of CaC, on microstructure and tensile properties of AZ61
magnesium alloys by electromagnetic-suspension casting
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Abstract: The electromagnetic suspension casting of AZ61 wrought magnesium alloy was studied using electromagnetic
stirring technique and the suspension casting during the casting process. The electromagnetic suspension casting not only
can diffuse CaC, powders distribution into the melt evenly, but also can refine the development of dendrite. The results
show that electromagnetic suspension casting is found to be effective on refining the microstructure of magnesium
materials, thinning the f-Mg;;Al;, and improving the distribution uniformity of -Mg;;Al;, phase. The 0.36% CaC,
addition refines the grains most effectively, and the size is 75 um. The ultimate tensile strength of alloys is 211.4 MPa,
and the elongation is 8.5%. The grain size decreases by 64.3%, and the ultimate tensile strength and the elongation of
alloys increase by 24.2% and 46.6% respectively compared with those of the die-casting Mg alloys.
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Table 1 Designed compositions of alloys (mass fraction, %)

Casting Designed Analyzed composition
composition
type of CaC, Ca Al Zn Mg
D
: 0 6631 1071 Bal
casting
1 EMC 0 0 6.437 1.086 Bal.
2 ESC 0.08 0.045 6.647 0.952 Bal.
3 ESC 0.22 0.121 6.844 0.113 Bal.
4 ESC 0.36 0.203 6.564 0.984 Bal.
5 ESC 0.50 0.291 6.702 0.103 Bal.

EMC: Electromagnetic casting; ESC: Electromagnetic

suspension casting.
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Fig.1 Microstructures of AZ61 Mg alloys: (a) No.0; (b) No.1; (c) No.2; (d) No.3; (e) No.4; (f) No.5
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Table 2  Grain size and tensile properties of AZ61 Mg alloys

Alloy No. Grain size/um o,/MPa /%
0 210 170.2 5.8
1 175 179.0 6.5
2 146 186.1 6.9
3 122 199.7 7.4
4 75 211.4 8.5
5 150 190. 7.1
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Table 3 EDS analysis results of alloys (mass fraction, %)

Alloy 4 , Alloy No.  Position Mg Al Ca

= ) A 95.43 4.57 0
Alloy?2 ) ) 84.63 14.87 0.5

20 30 40 500 60 70 80 c 0117 585 o

260/(°)
_‘ 4 D 78.76 20.35 0.98
B2 42 H4 % XRD i

E 80.17 18.78 1.05

Fig.2 XRD patterns of alloys 2 and 4
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Fig.3 SEM images of alloys: (a) Alloy 2; (b) Alloy 4
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Fig.4 Morphology(a) and

analysis of area distribution of
elements Mg(b), Al(c), Ca(d)
and Zn(e) of alloy 4
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Fig.5 SEM images of tensile fracture surface of alloys: (a) No.2; (b) No.3; (c) No.4; (d) No.5
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