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I. Abstract 
This study aims to investigate the mechanical behaviour of aluminium matrix (Al) reinforced with nano alumina (Al2O3) with six different percentages (i.e. 0, 2.5, 5, 7.5, 10 and 12.5 Wt. %) loaded in low and high velocity impact tests. The specimens were fabricated using the powder metallurgy (PM) process. Drop weight setup and Split Hopkinson pressure bar (SHPB) test were utilized for low velocity and high velocity impact loading, respectively. Besides, the hardness of specimens was examined by using Vickers hardness test. The results revealed that the usage of an optimal weight percentage of nanoparticles markedly increased the energy absorption capacity in a variety of strain rates of deformation. It was inferred that with the rise in the percentage of nanoparticles, however, the specimen hardness shows an upward trend, so that there was no optimal percentage in this case.  The deformation characteristics of the material were found to be strain rate sensitive. It was indicated that the impact behavior of the MMNCs was affected by agglomeration of particles and the weak matrix-reinforcement bonding. Moreover, in order to investigate the failure mechanisms, the fractured surface of the specimens was analysed by the scanning electron microscopy (SEM).
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        Fig. 1- Specimen used in the Drop-weight test
                [image: image2.png]





Fig. 2- Specimen used in the SHPB test
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Fig. 3- Schematic representation of the SHPB test system
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Fig. 3- Schematic representation of the Drop weight test system
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