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Effect of Magnesium Content on Microstructure and Mechanical Properties
of Die Cast Al-10.5Si-5Zn-xMg Alloy for Cell Phone Frame

ZENG Qiang', SONG Dongfu?, LI Wenshu?, WANG Shuncheng?, LI Jilin?, ZHANG Weiwen'

(1. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640,
China; 2.Guangdong Institute of Materials and Processing,Guangzhou 510650, China)

Abstract: The microstructure and mechanical properties of Al-10.5Si-5Zn-xMg alloys with different Mg contents were

studied by optical microscopy (OM), scanning electron microscopy (SEM), differential scanning calorimeter (DSC) and

tensile test. The results show that when Mg content increased from 0 to 0.8%, the area fraction of a-Al dendrite in the alloy

increased slightly, which promoted the precipitation of a small amount of massive silicon phase, and the number and size of

the dendrite gradually increased. The iron-rich phase changes from tiny, compact, granular a-Fe and acicular (3-Al;FeMnSi

to a thick, skeletal Al;s (Fe,Mn);Si, phase. Moreover, 7-AlgMg; (Fe,Mn)Sis iron-rich phase similar to the color of eutectic

silicon appeared after adding more than 0.35% Mg. However, the area fraction of iron-rich phase did not change

significantly with the increase of Mg content. In addition, the increase of Mg content also promotes the precipitation of

primary Mg,Si phase, which change from the shape of short stick to the shape of thick Chinese characters. The alloy has

the best comprehensive mechanical properties when Mg content is 0.5%, and the tensile strength, yield strength and

elongation are 265 MPa, 204 MPa and 4.8%, respectively.
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Tab.1 Chemical composition of alloys
Mg Sr Fe Mn Ti Zn Si Al
Al-10.5Si-5Zn-0.6Fe-0.4Mn 0 0.014 0.56 0.39 0.16 4.90 10.7
Al-10.5Si-5Zn-0.6Fe-0.4Mn-0.20Mg 0.20 0.013 0.60 0.38 0.15 5.09 10.6
Al-10.5Si-5Zn-0.6Fe-0.4Mn-0.35Mg 0.36 0.012 0.57 0.40 0.15 4.95 10.7
Al-10.58i-5Zn-0.6Fe-0.4Mn-0.50Mg 0.49 0.018 0.61 0.39 0.15 5.06 10.5
Al-10.5Si-5Zn-0.6Fe-0.4Mn-0.65Mg 0.67 0.022 0.58 0.41 0.16 5.03 10.6
Al-10.5Si-5Zn-0.6Fe-0.4Mn-0.80Mg 0.81 0.024 0.60 0.41 0.14 5.11 10.6
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Tab.2 EDS results of second phases in fig.5
Arrow NO. wi%) Identified compounds
Al Si Mn Fe Mg Zn
A 68.69 7.52 6.36 13.93 / 3.50 Al 5(Fe,Mn);Si,
B 73.69 8.38 6.26 8.02 / 3.65 Als(Fe,Mn)Si
C 57.09 11.16 12.8 16.6 / 243 Al5(Fe,Mn);Si,
D 2453 33.31 / / 39.03 3.13 Mg.Si
E 48.66 26.36 1.67 8.00 14.04 1.27 7-AlgMgy(Fe,Mn)Si,
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