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ABSTRACT

In this study, by using X-ray diffraction (XRD), scanning electron
microscope (SEM) and localized plastic deformation strength of lightweight
Aluminium alloy composed of Aluminium and Nickel as Nano powder
elements. The Ni particles were added at part per million from 0.05 wt.% to
0.6 wt.%. The samples were prepared by powder metallurgy mothed (PMM)
at force (250Kn) then the alloys have sintered by heating them at (450C°) for
3 hours. The results of obtained from (XRD) examination showed that
presences of Al and AlsNi inter-metallic compound (IMC) phases in
microstructure. In addition, showed the appearance of Al Phases at three
lines ((111), (200) and (220)). From the result, you can see that the intensity
for each line has decreased with increasing of Nickel content. In general, the
average particle size (D) slightly increase with increasing Ni- content while
the dislocation density (6) behavers opposite. The images of scanning
electron microscopy technique (SEMT) are confirmed that the new particles
are AlsNi IMC, which has the weight colour. This phase has been formed
because of chemical reaction between Al and Ni atoms. The mechanical
properties (Vickers hardness number) of the samples have increased as
increasing of Nickel content. All these observations are attributed to the
presence of AlsNi compound in the microstructure. In addition, the sintering
process have a positive effect on the hardness of samples. For example, the
lowest hardness is 17.61 kg/mm? for pure Al at (RT) and it has improved to
(21.67) kg/mm? at 450c°. Furthermore, the highest hardness is (47.77)
kg/mm? at (RT) to (56.09) kg/mm? at 450c°after adding 0.6%Ni to pure Al.

Therefore, hardness increases with an increasing sintering temperature.
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