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Fig. 1 Cooling curve of sample M1
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Table 1 Chemical composition of alloy samples wy/%

e Si Fe Mg Hitigmw Al

M1 8.390 0.183 0.094 <0.01 KE
M2 8.510 0.182 0.173 <0.01 RE
M3 8.590 0.152 0.280 <0.01 RE
M4 8.620 0.177 0.394 <0.01 RE
M5 8.660 0.137 0.714 <0.01 RE

(d) 0.39%Mg
TR ZRE

{b) 0.17% Mg

(e) 0.71%Mg

Fig. 2 Microstructure evolution of Al-8.5Si-xMg alloys
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Table 2 SDAS and size of eutectic silicon in microstructure

of alloy samples pm
FeaSiR T
B SDAS
* i

M1 17.259 69.741 1.038
M2 19.729 67.652 1.117
M3 18.184 65.219 1.405
M4 20.012 61.922 1.586
M5 18.935 62.169 1.534

F3 HHAHERRAEREMNRSER

Table 3 Tensile properties of as-cast alloy samples at room

temperature
WEE Mg& 8/ PBERE/MPa  JEIRGEE/MPa /%
M1 0.09 122.47 121.69 4.72
M2 0.17 153.76 129.28 4.23
M3 0.28 166.31 132.84 3.08
M4 0.40 178.86 156.56 2.68
M5 0.71 201.35 155.68 2.00

B3 MSIFSEMER
Fig. 3 SEM results of M5 sample

&4 MSIAFEDSER
Table 4 EDS results of M5 sample

P JLE JET%0% TRE 7 H0%
1 Al 88.03 86.11
2 Si 11.04 11.24
3 Se 0.92 2.65
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Fig. 4 Tensile fracture morphologies of samples
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Fig. 5 Thermal conductivity of Al-8.5Si-xMg alloy
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Effect of Mg Content on Microstructure Evolution and Properties of
AlSiMg Alloy

BEN Neng-jun', SUN Yu?, ZHOU Peng—fei">*®

(1. Yancheng Vocational Institute of Industry Technology, Intelligent Manufacturing Institute, Yancheng 224005, Jiangsu,
China; 2. Yancheng Institute of Technology, Material science and Engineering School, Yancheng 224051, Jiangsu, China; 3.
Soochow University, School of Iron and Steel, Suzhou 215137, Jiangsu, China )

Abstract:

Al-S1 alloy specimens with different amounts of Mg were achieved by water-cooled copper mould casting.
The mechanical properties and thermal conductivity of the alloy specimens were tested respectively by room
temperature tensile test and LAF laser thermal diffusivity measurement. Effect of Mg content on the as-cast
structure and properties of Al-Si alloy was analyzed according to OM/SEM results. The results show that as-
cast microstructures of Al-8.5Si-xMg alloy were composed of primary Al and eutectic Si. When the content
of Mg increased to 0.4wt.%-0.71wt.%, the average length of eutectic silicon decreased from 68 um to 61 pm
which enhanced the movement ability of free electrons between primary Al and eutectic Si and inhibited
the rapid decrease of thermal conductivity in Al-Si alloy. Super saturated solid solution was formed by solid
solution of Mg element into Al matrix under the rapid-cooling solidification and the strength of Al-Si alloys
increased with solid solution of Mg element.

Key words:
Al-Si alloy; microstructure; thermal conductivity; mechanical properties
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