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ABSTRACT

Aluminum magnesium boride (AIMgB.4) is an intermetallic compound that has attracted considerable attention for
various engineering applications owing to its high hardness, low density, low coefficient of friction, and desirable
physical and electrical properties. In the present study, two precursor systems were investigated and compared to
identify an effective route for the high-yield synthesis of AIMgB.. and subsequent production of its nanoparticles: (a)
elemental boron, aluminum, and magnesium, and (b) Al.-Mg:» intermetallic compound combined with boron. The results
demonstrated that the use of Ali.Mg:7 as a precursor provided a more effective route for the formation of AIMgB.. than
the direct use of elemental aluminum and magnesium, resulting in a final product yield of 92%. The product synthesized
through this route exhibited a hardness of approximately 28 GPa and a density of 2.68 g/cm?, both of which were in good
agreement with the corresponding theoretical values. Based on these results, the product synthesized using the
intermetallic precursor was selected for subsequent nanoparticle production. High-energy mechanical milling of the
bulk AIMgB.: subsequently yielded nanoparticles with a mean particle size of 32.4 nm. The findings demonstrate
that the appropriate selection of precursors, combined with sequential solid-state synthesis and mechanical milling
processes, provides an effective route for the high-yield production of AIMgB.4+ with nanoscale dimensions.
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