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Microstructure and properties of
Si,/Al-Cu composites fabricated by hot isostatic pressing
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(National Engineering Technology Center for Nonferrous Metal Composites,
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Abstract: The Al alloy matrix composites reinforced by silicon particles (50% and 70%Si,/Al-4.0Cu, Si content in
volume fraction and Cu content of 4% in mass fraction) were prepared by hot-isostatic pressing (HIP). The microstructure of
the composites was investigated by XRD and scanning electron microscopy. The mechanical and thermal properties of
the composites were tested. The results show that the prepared Si/Al-Cu composites are fully dense. The silicon particles
well distribute in Al matrix. The coefficients of thermal expansion (CTE) of as-HIPed 50Si,/Al-Cu and 70Si,/Al-Cu
composites are 12.7x10°° and 8.7x10°K™". The three-point bending of the as-HIPed 50Si,/Al-Cu and 70Si/Al-Cu
composites are 395 and 350MPa, which can be improved to 548 and 397MPa through the heat treatment. The Si,/Al -Cu
composites prepared by the hot isostatic pressing route show remarkably enhanced strength, especially keep low
coefficient of thermal expansion and low density compared with the similar materials prepared by other methods.
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Fig. 1 Metallographs and SEM images of 50Si,/Al-Cu and 70Si,/Al-Cu: (a) Metallograph of 50Si,/Al-Cu; (b) Metallograph of
708Si,/Al-Cu; (c) SEM image of 50Si,/Al-Cu; (d) SEM image of 70Si,/Al-Cu
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Fig. 3 Changing curves of Brinell hardness of Si/Al

composites as function of aging time, after solid solution

treatment at 516 C: (a) 50Si,/ Al-Cu; (b) 70Si,/Al-Cu
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Fig. 4 XRD patterns of Si,/Al composites before and after

heat treatment: (a) 50Si,/Al-Cu; (b) 70 Siy/Al-Cu
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Fig. 5 Mechanical properties of Siy/Al-Cu composites
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Fig. 6 SEM images of typical fracture surfaces of Si/Al-Cu composites: (a) Low-magnified full view of 70Siy/Al-Cu; (b)
High-magnified microstructure in fracture of 70Si,/Al-Cu; (c) High-magnified microstructure in fracture of 50Si,/Al-Cu; (d) Dimple
fracture of 50Si,/Al-Cu
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