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Effect of Particle Size on the Structural and Mechanical Properties of AI-AIN Nanocomposites Fabricated by
Mechanical Alloying
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Nanostructured Al composites with 2.5 wt.% aluminum nitride (AIN) were fabricated by powder metallurgy using
mechanically milled aluminum powder mixed in a planetary ball mill with different particle sizes of AIN (50 nm and 1
pm) as reinforcement. After 20 h milling, the powders were die-pressed uniaxially in a steel die and then sintered at
670 °C for 2 h. The morphologies and properties of the obtained powders were determined by scanning electron
microscopy and X-ray diffraction analysis. The results have indicated that the crystallite sizes of the composites
decreased by increasing the milling time, resulting in sizes of 46 nm and 55 nm for the composites containing large (1
pm) and small (50 nm) AIN particles, respectively. After 20 h of milling, the microhardness of the nanocomposites with
AIN particle sizes of 1 pm and 50 nm were 101 and 122, respectively. The flexural strength of the composite
containing smaller AIN particles (50 nm) was higher than that of the composite containing larger AIN particles (1 pm).
The testing results have indicated that the strength and hardness properties of the composite containing smaller AIN
.particles are better than those of the composite with larger AIN particles
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