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Influence of Ca addition on microstructure and mechanical
properties of imrsitu Mg:Si/ ZMS magnesium matrix composite
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(1. School of Materials Science and Engineering, Central South University,
Changsha 410083, China;
2. School of Mechanical Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: The in-situ Mg2Si/ ZM 5 magnesium matrix composite was fabricated by adding Si into the molten ZM 5
magnesium alloy under argon atmosphere in vacuum induction furnace. The effects of Ca on microstructure and me-
chanical properties of inrsitu M g2Si/ ZM 5 magnesium matrix composite were investigated by opitical microscope, en-
vironmental scanning electron microscope, tensile test machine, etc. It is found that with the increasing Ca addition
in composites, Mg2Si is transformed from a irregular Chinese script morphology to fine granular morphology, thus
improving the mechanical properties of the material. When Ca addition is about 0. 05% ( mass fraction), excellent
properties can be obtained, i.e., the increase of yield strength and elongation of the material is about 10.4% and
52.4%, respectively. At 200 'C, when Ca addition is about 0. 05% ~ 0. 10% ( mass fraction), the yield strength and
elongation of the material can reach the highest values, the extent of increase is about 52. 4% and 92.3%, respec-
tively.
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Fig. 1 As cast microstructures of in-situ M g2Si/ ZM 5 magnesium matrix

composites with different Ca additions
Mass fraction of Ca: (a) —0%; (b) —0.01%; (¢) —0.05%; (d) —0.10%; (e) —0.30%; (f) —1.00%
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Fig.2 Microstructures of insitu M g2Si/ZM 5 magnesium matrix
composites as solution treated with different Ca additions
(a) —0% Ca; (b) —0.01% Ca; (¢) —0.05% Ca; (d) —0.10% Ca; (e) —0.30% Ca; (f) —1.00% Ca
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Fig.3 EDAX analysis of in-situ M g2Si/ZM 5 magnesium matrix composite with 0. 30% Ca addition
(a) —SEM morphology; (b) —EDAX analysis of point A in Fig.3(a); (c¢) —EDAX analysis of point B in Fig. 3( a)
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Table 1 Effects of Ca additions on mechanical
properties of in~situ M g2Si/ ZM5 magnesium
matrix composites with 1. 0% Si at

room temperature

w(Ca)/ % @2/ MPa 0,/ MPa § %
0 129. 4 255.0 3.36
0.01 131.0 263.2 3.81
0.05 142.9 266. 1 5.12
0.10 138.3 255.4 5.03
0.30 119. 4 238.2 3.86
1.00 115.4 209. 8 3.35
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Fig.4 ESEM morphologies of tensile fractography of in-situ M g.Si/ ZM 5

magnesium matrix composites with different Ca additions
(8) —0% Ca; (b) —0.05% Ca; (¢) —0% Ca, 200 C; (d) —0.05% Ca, 200 C
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Table 2 Effects of Ca additions on
mechanical properties of in-situ

Mg>Si/ZM 5 magnesium matrix
composites with 1. 0% Si at 200 C

w(Ca)/ % @2/ MPa 0,/ MPa § %
0 83.6 115.9 10.22
0.01 86.7 117.8 10. 16
0.05 94.6 118.5 19. 66
0.10 108.8 121.5 15. 58
0.30 102.0 129.0 8.16
1.00 100. 6 123.6 7.44
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