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The use of nanoparticles (NPs) to reinforce materials is a promising field of current materials science. Nickel is employed as a metal matrix in composite materials because of its high-temperature strength. Carbon nanotubes, graphite, and graphene have all been investigated as reinforcing phases for Ni-based composites. Hexagonal boron nitride (h-BN) has a high Young's modulus and lubricating properties similar to graphite, but is far more resistant to oxidation, which has the potential to provide a significant benefit over carbon nanostructures. 

In this study, Ni-x%h-BN composites (x=0.001, 0.05, and 0.1 wt.%) were produced using a combination of ball milling (BM) and spark plasma sintering (SPS). When compared to the additive-free Ni composite, material with 0.05wt.% hexagonal BN (h-BN) nanoflakes showed a 26% improvement in tensile strength at 25°C and a 63% increase at 750 °C and also good ductility. The resistance to plastic deformation at both room and high temperatures was increased by addition of h-BN. The bending strength of Ni-0.05%BN composite at room temperature has been increased by 121%. 

Thus, the mechanical properties were improved by the introduction of very small amount of h-BN, which resulted in Ni grain refinement, and solid solution and grain boundary strengthening. 

Such composites could be used in aeronautics, automobile and high temperature domains which demand light-weight materials, resistance to corrosion and good mechanical properties at room and elevated temperatures.
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