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Evaluation of Synthesizing AI203 Nano Particles in Copper Matrix by
Mechanical Alloying of Cu-1% Al and Copper Oxide

S. Safi* and G. H. Akbari
Department of Materials Science and Engineerig, Shahid Bahonar, Kerman, Iran

Abstract: Strengthening of copper matrix by dispersion of metallic oxides particles as an efficient way to increase strength
without losing thermal and electrical conductivities has been recognized for many years. Such a composite can withstand high
temperatures and keep its properties. Such copper alloys have many applications especially in high temperature including
resistance welding electrodes, electrical motors and switches. In the present work, at first, the Cu-1%Al solid solution was
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prepared by the mechanical alloying process via 48 hours of milling. Subsequently, 0.66 gr of copper oxide was added to Cu-1%Al
solid solution and mechanically milled for different milling times of 0,16, 32, 48 hours. The milled powder mixtures were
investigated by X-Ray Diffraction and scanning electron microscopy techniques. The lattice parameter of Cu increased at first,
but then decreased at longer milling times. The internal strain increased and the average Cu crystal size decreased during milling
process.The particle size decreased during the whole process. With increasing annealing temprature from 450°C to 750°C, the
microhardness values of samples decreased at the beginning but then increased. From these results, it can be concluded that
nanosize aluminaparticles are formed in the copper matrix.

Keywords: Solid solution, Cu-Al, Mechanical alloying, X-Ray Diffraction, Scanning Electron Microscopy (SEM),

Microhardness, Alumina
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. x-ray diffraction (XRD)

. scanning electron microscopy (SEM)
. process control agent (PCA)

. Scherrer constant
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