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Effect of calcium addition on creep properties in Mg-Zn-Y alloys
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Center for Non-crystalline Materials / Dept. of Metallurgical Eng., Yonsei University Seoul 120-749, Korea

Abstract

In the present study, the high temperature mechanical properties and creep resistance of Mg-Zn-Y-Ca alloys has been inves-
tigated. The Mg-4Zn-0.8Y alloy consists of a-Mg matrix and icosahedral quasicrystalline phase. Calcium addition into Mg-4n-0.8Y
based alloy results in the formation of t(Ca,MgeZn;) and Mg,Ca as the second solidification phases. Creep properties of the Mg-
Zn-Y and Mg-Zn-Ca based alloys measured at applied stresses between 65 MPa and 85 MPa are significantly improved with add-
ing calcium and yttrium, respectively. The improved creep resistance is due to the formation of thermally stable Mg,Ca phase.
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Table 1. Chemical composition of the alloys studied.

Nominal composition (wt%o)

Alloy ID Remarks
Zn Ca Y Mg
ZW41 4 0.8 Bal. Squeeze casting
72C62 5.6 24 Bal.
ZWC412 4 2 0.8 Bal. Squeeze casting
ZCW6207 5.6 24 0.7 Bal.
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Fig. 1. Optical micrographs of (a) ZW41, (b) ZWC412, (c) ZC62 Fig. 2. X-ray diffraction patterns of (a) ZW41, (b) ZWC412, (c)
and (d) ZCW6207 alloys ZC62 and (d) ZCW6207 alloys
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Fig. 3. TEM images of (a) ZWC412 and (b) ZC62 alloys (SADPs
inserted in bright field images represent Mg2Ca and t phases,
respectively.)
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Fig. 4. TEM images of ZCW6207 alloys; (a) Bright field image
and (b)~(d) SADPs of phases marked by o, B and y in the
BF image
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Table 2. EDS results of the 2nd Phases in ZWC412, ZC62 alloy and ZCW6207 alloys.

Alloy ID Phase Elements (at%)
Mg Zn Ca Y
ZWC412 Mg,Ca 61.87 292 34.43 0.78
7C62 T 48.43 34.38 17.19 -
T 53.68 28.46 17.15 0.71
ZCW6207 Mg,Ca 63.59 4.61 31.74 0.1
MgsY,Zn; 30.7 45.61 1.33 22.36
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Fig. 5. Results of tensile test at room temperature.
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Fig. 6. Results of creep test (condition: 200°C/85 MPa)
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Table 3. The secondary creep rate (65 MPa, 75 MPa and 85 MPa at 200°C).

Alloy ID Secondary creep rate (/s)
65 MPa 75 MPa 85 MPa
ZW41 1.01x10™*
2062 3.74%10° 818X 1078 313% 10
ZCW6207 458107 75 % 107 oo 106
AliS 128X 107 1.63X 107
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Fig. 7. Applied stress dependence of secondary creep rate at 200°C
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