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Table 1 Chemical composition of the investigated Mg-2Al-
xCa-0.2Gd alloys (/%)

Alloy Al Ca Gd Mg

Mg-2Al-0.2Ca-0.2Gd  1.46 0.18 0.22 Bal.
Mg-2Al-0.5Ca-0.2Gd  1.43 0.45 0.19 Bal.
Mg-2Al-1.0Ca-0.2Gd  1.42 0.92 0.19 Bal.
Mg-2Al-2.0Ca-0.2Gd  1.41 2.04 0.21 Bal.
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Fig.1 Microstructures (a~d) and misorientation (e~h) of Mg-2Al-xCa-0.2Gd alloy with different Ca contents: (a, €) 0.2%, (b, f) 0.5%,

(c, g) 1.0%, and (d, h) 2.0%
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Fig.2 (0002) pole figures of Mg-2Al-xCa-0.2Gd alloys with different Ca contents: (a) 0.2%, (b) 0.5%, (c) 1.0%, and (d) 2.0%
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Fig.3 Main texture components statistical chart of

Mg-2Al-xCa-0.2Gd alloys
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Table 2 Mechanical properties of Mg-2Al-xCa-0.2Gd alloys

Alloy Direction Tensile strength/MPa Yield strength/MPa Elongation/%
TD 221 152 17
Mg-2Al-0.2Ca-0.2Gd 45° 227 147 17
RD 230 153 19
TD 234 163 18
Mg-2Al-0.5Ca-0.2Gd 459 233 158 20
RD 238 155 22
TD 245 170 12
Mg-2Al-1.0Ca-0.2Gd 459 249 171 14
RD 254 193 12
TD 256 194 10
Mg-2Al-2.0Ca-0.2Gd 45°© 251 183 12
RD 249 203 11
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Influence of Calcium Content on the Texture Evolution and Mechanical Properties of
Mg-2Al-xCa-0.2Gd Magnesium Alloys

Jiang Haitao, Liu Peng, Kang Qiang, Dong Peng, Zhang Yun
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The addition of proper amount of calcium to magnesium alloys can refine grain size and enhance strength and heat -resistance.
The influence of different contents of calcium on the grain size, texture and mechanical properties of Mg-2Al-xCa-0.2Gd (x=0.2, 0.5,
1.0, 2.0, wt%) were investigated through OM, SEM, EBSD and XRD techniques. The results show that with the increase of the Ca
content the grain size gradually decreases which leads to the improvement of strength. However, the texture evolution has different
characterization such as the decrease of {0001}<1120> texture, the first increase and then decrease of the pyramidal texture
components containing the <1123> direction, which results in the corresponding change of elongation and Erichsen value. The
magnesium alloy with 0.5% calcium content exhibits bimodal texture characterization and shows the best mechanical properties with
the maximal tensile strength of 238 MPa, the total elongation of 22% and the Erichsen value of 4.31 mm.

Key words: magnesium alloys; calcium; texture; mechanical properties
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