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Carbon nanotubes reinforced metal matrix nanocomposites

Nanocomposites are multiphase or hybrid materials, which when combined, display markedly different properties from 
the conventional materials. Metallic matrices reinforced by nanoparticles are very promising materials. In the last years, 

carbon nanotubes (CNTs) have generated a great attention from the research community due to the extraordinary properties 
combined with its low weight. The use of CNTs as reinforcement material for metal matrix composites has been studied owing 
to the potential hardening effect of these hard and stiff nanomaterials. Metal matrix nanocomposites are excellent candidates for 
various applications due to high strength and stiffness, desirable coefficient of thermal expansion and good damping properties. 
Structural weight reduction to minimize the cost is one of the desired outcomes in the automobile, aerospace and aircraft 
industries. One way to achieve this goal is the replacement of the conventional metallic structures by advanced nanocomposites. 
The greatest challenges facing the development of nanocomposites for wide application are the cost of nanoscale reinforcements 
and the cost and complexity of synthesis and processing of these nanocomposites. As with conventional composites with micron-
scale reinforcements, the properties of the nanocomposites are strongly dependent on the properties of reinforcement material, 
distribution, and volume fraction, as well as the interfacial bond between the reinforcement and the matrix. The strengthening 
obtained with the introduction of carbon-based nanomaterials such as carbon nanotubes and graphene has been proven through 
several published works. However, the interest in research on this subject continues since it is crucial the development of new 
approaches to production and dispersion techniques to make feasible the implementation of these nanocomposites. The main 
challenges in this field are the development of synthetic techniques that are economically producible; provide a homogeneous 
dispersion of reinforcement through the matrix and; lead to a strong interfacial bond between the matrix and the reinforcement.
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Figure 1: HRTEM images of metal matrix nanocomposites and the 
hardness evolution with CNTs amount
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