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Fig. 2 The sequence of microstructure evolution during solidification
of Mg-1 Al alloy with CO, addition obtained by thermodynamic
calculations by FactS8.0 software
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Effect of Carbon Dioxide on Microstructure and Mechanical Properties of
Cast Magnesium-Aluminum Alloy

WANG Li-gang, WANG Ling, LI Bing, ZUO Xiu-yuan, LIU Ying, ZHAO Mei, LIU Yang, ZHEN Feng-ming

(Liaoning Provincial Engineering Research Center for High-Value Utilization of Magnesite, Yingkou Institute of Technology, Yingkou 115014,
Liaoning, China)

Abstract:

The effects of CO, addition on grain refinement and mechanical properties of as-cast Mg-1Al alloy were
investigated. The addition of CO, to Mg-1Al alloy could significantly reduce the average grain size from
120 pum to 80 um. The grain refining effect of CO, addition was attributed to two reasons: (1)the formation of
heterogeneous nuclei of MgO and Al,C; after adding CO, into Mg-1 Al alloy melt; (2)uniformly distribution
of MgO and Al,C; induced by CO, bubbles stirring effect. The yield stress and compressive stress of Mg-
1AI-3CO, were improved from 210 MPa and 333 MPa to 225 MPa and 345 MPa at ambient temperature.
The stress strengthening effects accompanied with grain refinement were also observed in compression
experiment at elevated temperature from room temperature (RT) to 350 °C. . It was found that the main deformation
mechanisms of Mg-1Al were dislocation slip and twinning below 350 °C , while for Mg-1Al1-3CO,, the main
deformation mechanism was dislocation slip.

Key words:
as-cast; Mg-Al alloy; grain refinement; compression test
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