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Aluminium is a lightweight metal with an excellent resistance to corrosion, but it has weak mechanical behaviour at both room and high temperature. To solve this, addition of reinforcing agents can highly improve the mechanical properties of Al-based composites, which offers a wide range of applications in aerospace, aeronautics and automotive industries. 
Firstly, BN micro-particles (BNMPs) were added to the Al matrix as a reinforcing agent. This resulted in the formation of AlB2 and AlN phases during the sample fabrication (ball milling + spark plasma sintering). Those phases led to significant strengthening of the composites. Then the aim was to increase the amount of AlB2 and AlN hard phases and understand the influence of each of them on the Al matrix. New samples were fabricated by ball-mill mixing separately B and Li3N particles to Al powder and then sintering the mixtures. Finally, the microstructure and composition of the samples were studied using scanning electron microscopy, energy dispersive x-ray spectroscopy, x-ray diffraction analysis and Raman spectroscopy. The mechanical properties of the samples were evaluated by tensile tests at 25°C (RT) and 500°C (HT) and by micro indentation. In order to verify the stability of the mechanical properties at HT, a set of sintered samples was annealed at 500°C for 4 h. After the heat-treatment, tensile tests were ran. 

The three kinds of samples were compared and the highest mechanical properties go to the Al-BN composite. Al composite with 4.5wt.% BNMPs have a tensile strength of 386 MPa at RT and 170 MPa at HT. The Al-B composites containing 3 wt.% B exhibited a tensile strength of 265 MPa at RT and 80 MPa at HT. Whereas the tensile strength of 299 MPa at RT and 30 MPa at HT was obtained for the Al-Li3N composites containing 5 wt.% Li3N. The tensile test values of the samples after preliminary heat-treatment remained unchanged. The structural and composition analysis show the formation of AlB2 and AlN phases in the Al-BN composite, AlB2 in the Al-B and AlN in the Al-Li3N composite. The micro-hardness of the samples decreased in a row 134 (Al-BN) 130 (Al-Li3N) 60 HV (Al-B). 
