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Table 1 Chemical composition of AZ91D Mg alloy (/%)
Al Zn  Mn Si Cu Fe Ni Mg
9.03 0.66 0.20 0.038 0.0016 0.0026 0.00078 Bal.

1 EEREH
Fig.1 Morphology of fly ash cenospheres
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Fig.2 Microstructure of FAC/AZ91D composite
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Fig.3 XRD pattern of FAC/AZ91D composites

Kl 4 EERIAZIID E-& KK SEM B
Fig.4 SEM image of FAC/AZ91D composites
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Fig.5 Microstructures of AZ91D (a) and FAC/AZ91D (b)
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Table 2 Brinell hardness of FAC/AZ91D composites (MPa)
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Fig.9 Stress-strain curves of FAC/AZ91D composites
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Microstructure and Properties of Fly Ash Cenosphere/AZ91D Composites

Liu Enyang, Yu Sirong, Zhao Yan, Li Fanguo, Zhang Shanbao, Li Jingda, Yuan Ming
(China University of Petroleum, Qingdao 266580, China)

Abstract: Using a stir casting method, fly ash cenosphere/AZ91D composites were fabricated by adding fly ash cenospheres into
magnesium alloy melt. The microstructure uniformity, phase composition, mechanical properties and damping properties of the composites
were studied. The results show that the fly ash cenospheres distribute uniformly in the matrix, without segregation phenomenon. In the
preparation process of the composites, the cenospheres react with the magnesium alloy melt and are filled in by the melt. Thus, Mg.Si and
MgO phases form in the reaction. Compared with those of the matrix alloy, the mechanical properties and damping properties of the
composites are obviously improved. The cleavage fracture occurs when the composites fail, indicating that the fracture is brittle fracture.
The walls of the cenospheres are torn in the process of fracture. The damping mechanisms of the composites are mainly dislocation
damping and interface damping.

Key words: fly ash cenosphere (FAC); magnesium matrix composites; microstructure; mechanical properties; damping properties
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