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The defectless microstructure of metal matrix composites, the uniform distribution of
particles, and their good properties are determined by the production parameters and their
material. In this study, Al6063-SiC composite powder was fabricated by a high-energy
planetary ball mill. Aluminum chips were milled at different times and ball to powder weight
ratio (BPR) in a high-energy planetary ball mill. The resulting powder was mechanically
alloyed by adding different weight percentages of silicon carbide (SiC) under different BPRs
and times. During the milling process under argon atmosphere, stearic acid was used as a
process control agent (PCA) to prevent excessive cold welding and powder agglomeration.
After mechanical alloying, the effect of alloying time, BPR, and weight percentage of silicon
carbide on the powder morphology were studied by particle size analysis (PSA), field
emission scanning electron microscope (FESEM), and the fuzzy compounds were analyzed
by X-ray diffraction (XRD). According to the X-ray diffraction patterns, the grain size was
calculated using the Williamson-Hall model. The results of mechanical milling and alloying
have shown that in short milling times with high BPRs, composite powder with finer particle
size could be achieved. Also, the presence of reinforcement particles accelerates the process
of mechanical alloying and further reduces the particle size.

Keywords Metal-Matrix Composites, Mechanical Milling, Mechanical Alloying, A16063-SiC
Composite.
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