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Abstract: Al-Si-Mg alloys with varying Mg and Si contents were designed and fabricated. The effects of aging treat-
ment on the electrical conductivity and mechanical properties of alloys were systematically investigated using transmis-
sion electron microscopy (TEMD, differential scanning calorimetry (DSC), and X-ray diffraction (XRD). The results
indicate that the electrical conductivity and strength of Al-Si-Mg alloys are synergistically enhanced after short-term
aging treatment. After aging at 250 ‘C for 2 h, the electrical conductivity Al-1Si-0.1Mg alloy is increased from 28.7
MS/m to 33.5 MS/m, showing a 16.7% enhancement, while the yield strength is enhanced from 46.4 MPa to 83.4
MPa, representing a 79.7% increase. The precipitation of solid-solution Si and Mg atoms effectively reduces lattice dis-
tortion during aging treatment, thereby improving electrical conductivity. Meanwhile, the precipitation strenghtening

of nanoscale Si particles and Mg:Si is responsible for the strength improvement.
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Fig.1 Dimensional diagram of casting and specimen for mechani-

cal tensile test
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Tab.l Chemical composition of Al-Si-Mg alloy with varied Mg

and Si contents %
- Wy
s f Si  Fe Cu  Mn Mg Al
A Al-1Si-0.1Mg 0.97 0.01 <0.01 <0.01 0.11 %
B AI-1Si-0.05Mg  1.02 0.01 <0.01 <0.01 0.05 %4
C  Al-0.5S8i-0.1Mg  0.51 0.01 <0.01 <0.01 011 %4 %
D Al-0.5S8i-0.056Mg 0.48 0.01 <0.01 <0.01 0.06 4%
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T 5 B R AT G AR B . SR JEM-F200 #1355 5t A B iF
T 25 M RAE  ZR VI #IFR B 0.5 mm JE 3 R, 10 4R 1
% 80 pm, whALHI AL E AR N 3 mm 7 -, R AR ok
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2) °C, A A K 5 A 7 R B E . R A
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IR X 8] Sy 400~750 °C. 2R F DX2700 & X 5 £k A
SHCHEAT WA BT, BB T AR R N 40 kV, B HLE N
30 mA, FAEIEF A 10°~80°, 1 # K Ky 4 (°)/min, i#
it TADE #4730 B XRD K38 18 S A% 5.
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Fig.3 Mechanical properties of alloys before and after aging at 250 °C for 2 h
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Fig.2 Electrical conductivity variation of Al-Si-Mg alloys with
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