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Microstructure and mechanical properties of
magnesium alloys containing Ca and Si
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Abstract: The microstructure of magnesium alloys containing Ca and Si were investigated using optical microscope,
scanning electron microscope and transmission electron microscopes. The as cast Mg Ca alloy containing only Ca is com-
posed of Mg matrix and divorced eutectic (M g+ Mg,Ca) formed along the grain boundaries. With about 0. 5% Si ( mass
fraction) added to the Mg Ca alloy to produce M g-Ca Si alloys, no grain boundary divorced eutectic is formed any more,
instead, dispersive dot-like, needle-like or discrete lumprlike CaM gSi compounds are formed at the grain boundaries and
within the grains. When the Si content is further increased to about 1. 0% , Chinese characterlike (needle like) Mg,Si
compounds are formed in addition to the CaMgSi ones. After solutiomrageing treatment, the divorced eutectic (Mg+

Mg,Ca) along the grain boundaries of Mg Ca alloy containing only Ca disappears, where the grownmup granular M g,Ca
was found instead, whereas no evident change of microstructure could be found in M g-Ca Si alloys. The room temperature
tensile properties and elevated temperature transient tensile properties of alloys were also investigated.
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Table 1 Compositions of alloys

(mass fraction, %)

Nominal Analyzed
Alloy
Ca Si Zr Mg Ca Si Zr Mg
I 1.0 0.3 Bal 1.30 0.026 Bal.

II 1.0 0.5 0.3 Bal 1.24 0.73 0.009 Bal.

m 1.0 1.0 0.3 Bal 0.99 1.19 0.011 Bal

Xf 3 Ma 4R 475 C, 48 h B, K,
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BE(TEM) A A H g 0Ums 11 7 =25, HL AL
BRI R A : AL 5. 3g+ A PREE 11.2 g+
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TRR A 4 ()8 TR miRpr A e . R R A
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Fig. 1 Microstructures of alloy I , ITand III

(a) —Alloy I (ascast); (b) —Alloy II (ascast); (c¢) —Alloy III(as cast);
(d) —Alloy I (aged); (e) —Alloy II (aged); (f) —Alloy III(aged)
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Fig.2 TEM images and electron diffraction of grain boundary phases in alloy I

(a) —Dark-field image of M g;Ca in eutectic (as cast) ;

(b) —Diffraction pattern of Mg,Ca in eutectic ( B= [3502]) :

(¢) —Dark-field image of Mg in eutectic (as cast) ;
(d) —Diffraction pattern of Mg in eutectic ( B= [TlOO]) ;

(e) —Dark-field image of Mg;Ca in grain boundary (aged); _
(f) —Diffraction pattern of Mg,Ca in grain boundary ( B= [ 0221])
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Table 2 Tensile properties of alloys

RT(as cast) RT (aged) 200 ‘C(aged)
Alloy O/ &/ O/ &/ oy/ 0p. 2/ &/
M Pa % M Pa % MPa MPa %
I 84 2.0 133.6 1.73 125 94 28
I 127 5.6 134.0 5.5 80 54 17

i 95 2.7 137.0 2.75

RT —Room temperature.
» A
3 ik
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