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Table 1 Main composition of the alloy Wg /%
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Fig. 1 Gravity cast tensile bars for testing mechanical properties
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Fig. 2 Mechanical properties of Al-10Si-0.3Mg aluminum
alloy specimens prepared at different pouring temperatures
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Fig. 3 Thermal conductivity and density of Al-10Si-0.3Mg
aluminum alloy specimens prepared at different pouring temperatures
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Fig. 4 Microstructure of Al-10Si-0.3Mg aluminum alloy specimens prepared at different pouring temperatures
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Fig. 5 SEM morphologies of Al-10Si-0.3Mg aluminum alloy specimens prepared at different pouring temperatures
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Fig. 6 Elemental maps of alloy with pouring temperature of 650 °C
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Fig. 7 Elemental maps of alloy with pouring temperature of 680 °C
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Table 2 EDS composition of Al-10Si-0.3Mg aluminum alloy specimens prepared at different pouring temperatures
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Fig. 8 Elemental maps of alloy with pouring temperature of 720 °C
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Effect of Pouring Temperature on Mechanical Properties and Thermal
Conductivity of Gravity Cast Al-10Si-0.3Mg Alloy
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Abstract:

This paper presents a study on the effects of different pouring temperatures on the mechanical properties,
thermal conductivity and microstructure of Al-10Si-0.3Mg aluminum alloy that is prepared using gravity
casting method. The study results show that when the pouring temperature is 650 °C , the mechanical properties
and thermal conductivity of the alloy are optimal. With an increase in the pouring temperature, the mechanical
properties and thermal conductivity of aluminum alloy show a downward trend, the sizes of a solid solution
and primary silicon gradually increase, the eutectic silicon is in the shape of strips, and the AlFeSi phase
with a Chinese character shape transforms into a large amount of needle-shaped -AlFeSi, severely spliting
the matrix, thereby reducing the mechanical properties of the alloy. At the same time, the eutectic Si phase
gradually becomes thin strips, and the harmful Fe phase is more concentrated in the alloy. As a result, the
lattice distortion of the alloy crystal is strengthened, and the thermal conductivity of the alloy is reduced.
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