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Aluminium alloys 2014 and 7075 have a wide range of applications in aerospace, aeronautics and automotive industries. Increasing their mechanical properties at high temperature by adding reinforcing phases can significantly expand the scope of their applications. It has previously been shown [1,2] that adding BN particles significantly increases the tensile strength of Al-based composites at room and elevated temperatures. In this work, we study the influence of h-BN particles on the mechanical properties of Al2014 and Al7075 alloys.
The Al2014 and Al7075 alloys were fabricated by high-energy ball milling (HEBM) of the individual elements. After HEBM, the alloy powders were mixed with 1, 3, and 5 wt% of the h-BN micro-particles (BNMPs) and re-processed. The resulting powder mixtures were consolidated by the spark plasma sintering process (SPS). 
SEM, EDX, XRD and TEM analyses confirmed formation of several phases such as: Al(Mg,Si,Mn,Fe,Cu), AlCux, MgO, Al5Cu6Mg2 in the Al2 matrix; Al(Mg,Si,Mn,Fe,Cu), AlCux, Al5Cu6Mg2, Al6CuMg4, MgO, AlB2, and SiNx in the Al2-BN; Al(Cu,Zn,Mg), Fe(Al,Cu), AlCu3, Al2Cu/Fe3Al, Al5Cu6Mg2, Al4Cu9, MgO in the Al7 matrix; and Al(Cu,Zn,Mg), AlCux, MgO, MgNxOy, MgB2, Mg3(BO3)2, BN, and BNO in the Al7-BN matrix. These phases were homogeneously distributed in the Al matrix and act as multicomponent reinforcement inclusions.
The highest mechanical properties were reached at 3 wt% of BN. The hardness increased from 76 HV10 to 123 HV10 (Al2 series), and from 97 HV10 to 130 HV10 (Al7 series). At room temperature, a maximum tensile strength of 310 MPa (Al7-3%BN) and 235 MPa (Al2-3%BN) was measured, which correspond to an increase in strength by approximately 74% and 16%, respectively. At elevated temperatures, the tensile strength values were 227 MPa (350 °C) and 221 MPa (500 °C) for Al2-3%BN; and 276 MPa (350 °C) and 187 MPa (500 °C) for Al7–3%BN.
The enhancement of the mechanical properties was attributed to the combination of a high thermal stability of the reinforcing phases, the solid solution hardening, and the Orowan strengthening mechanism.
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