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Preparation and Properties of SiCp/6063 Composites for Electronic Packaging
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ABSTRACT: The paper aims to study influences of volume fraction and heat treatment process on thermo physical properties
of SiCp/6063 composite, and to prepare an aluminum matrix composite for improving the thermal management ability of elec-
tronic packaging. SiCp/6063 composites with volume fractions of 55%, 60% and 65% were prepared by squeeze casting. Heat
treatment of aluminum matrix composites with different volume fraction was carried out to compare the performance differences
of the composite in the die casting, annealed and T6 aging treatments. SiC particles were uniformly distributed in the aluminum
matrix, and the silicon carbide and aluminum had good bonding. The composite material had compact structure, no tiny cavities

and obvious defects. The average thermal expansion coefficient of SiCp/6063 composites was about 10x1075~13x107® “C™!

at
the temperature range of 20~50 ‘C. The thermal conductivity was about 200~220 W/(m - K), which basically met the require-
ments of the electronic packaging substrate materials. With the increase of temperature, the thermal expansion coefficient of the
composite increases first and then drops after transient increase; the thermal expansion coefficient of the composites decreases
with the increase of volume fraction; thermal conductivity of SiCp/6063 composites increases significantly after annealing
treatment.
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Fig.1 Sketch map of squeeze casting process
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Tab.1 Heat treatment process of composite material
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Fig.2 Heat treatment curve
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Fig.3 Microstructure of as cast SiCp/6063 composite material of differfent volume fraction
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Tab.2 Thermal conductivity values of SiCp/6063 Composites
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Tab.3 Comparison of theoretical and measured values of
thermal conductivity of composite materials W/(m * K)
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Fig.5 Thermal expansion coefficient of SiCp/6063 composites
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Fig.6 Thermal expansion coefficient curves of composites with different volume fractions
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Fig.7 Coefficient of thermal expansion of composite materials with different states
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