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Abstract: Al-9Si-0.3Mg alloy were prepared by different casting cooling methods (such as water-cooled copper mold,
forced-cooling, air-cooling), and the effect of different cooling conditions on the microstructure and heat transfer
performance of Al-9Si-0.3Mg alloy was studied. The results show that the cooling mode has a significant effect on the
strength and thermal conductivity of Al-9Si-0.3Mg alloy. With the increase of cooling strength, the primary a-Al gradually
becomes uniform, and eutectic Si gradually becomes fine and round. The yield strength and elongation of Al-9Si-0.3Mg
alloy increase significantly, while the thermal conductivity decreases slightly. When the cooling strength is low, the amount
of solid solution of reinforcing elements in Al matrix decreases, and more of them exist in the form of precipitation of the
second phase, which is beneficial to improve the thermal conductivity of materials. The yield strength, elongation and
thermal conductivity are 126.0 MPa, 4.2% and 141.9 W/m-K, respectively, when the forced-cooling mode with medium
cooling strength is adopted.
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Tab.2 Cooling conditions of experimental samples
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Fig.] Mechanical properties of experimental Al-9Si-0.3Mg
alloys at room temperature
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Fig.2 Thermal conductivity of experimental Al-9Si-0.3Mg
alloys at room temperature
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Tab.3 Properties of experimental Al-9Si-0.3Mg alloys
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Tab.4 Morphology characteristics of eutectic Si phase in
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Fig.3 Optical micrographs of experimental Al1-9Si-0.3Mg alloys under different cooling conditions
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Fig.4 Optical micrographs of experimental Al-9Si-0.3Mg alloys under different cooling conditions
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Tab.5 EDS analysis results of A and B phase in Fig.6

Al Si Mg Mn Fe
A 70.76 11.68 - 10.94 6.63
B 48.95 28.31 18.20 - 4.54
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Fig.5 Tensile fracture surface of experimental Al-9Si-0.3Mg alloys under different cooling conditions
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Fig.6 EDS analysis of second phases in Al-9Si-0.3Mg alloys
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Fig.7 SEM images of experimental Al-9Si-0.3Mg alloys under different cooling conditions
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