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The Use of Nanocomposites in Automotive Applications, edited 
by Dr. Charles Lu and Dr. Srikanth Pilla, is a collection of twelve 
technical papers selected from the automotive composites and 
other relevant sessions that the editors have organized for the SAE 
World Congress over the past decade. 

These papers o� er an in-depth cover of the material which, 
consisting of a polymer matrix and reinforcement fi llers, has 
become one of the most signifi cant engineering innovations in the 
20th century. 

Composite materials have a desirable combination of the best 
properties of the constituent phases (polymer and fi llers) and 
thus have emerged as the materials of choice to increase the 
performance and reduce the weight of various types of vehicles. 
In the past two decades, a new type of composite, known as 
“nanocomposite,” has emerged. Nanocomposite is defi ned as 
a new class of fi ller reinforced polymers in which at least one 
dimension of the dispersed fi llers is in the nanometer scale (1 nm= 
10-9 m). Compared to conventional reinforcement fi llers that have 
dimensions on the micrometer scale and larger, the reinforcement 
fi llers in nanocomposites have dimensions on the order of 100 nm 
and smaller.   

The nano-sized fi llers used in nanocomposites can be broadly 
classifi ed into three categories:  (1) nano-fi bers, (2) nano-platelets, 
and (3) nano-particles. For each type of fi ller, at least one of the 
dimensions is in the nanometer range: that is, the diameter (2r) of 
the nano-fi ber and the nano-particle and the thickness (t) of the 
nano-platelet. 

The e� ectiveness of the nano-sized fi llers in composites can be 
explained by one of their unique geometric properties, the length-
to-thickness aspect ratio, which leads to exceptionally higher 
reinforcing e�  ciency. 

With greater surface area and surface energy, the nano-sized 
fi llers dispersed in a polymer matrix would form much larger 
and stronger “interfaces” than the micro-scale fi llers, providing 
signifi cant improvements in mechanical properties of the 
composites. 

Traditional fi bers, such as carbon or glass fi bers, are typically 
aimed at improving the structural performance of composites. 
The nano-sized fi llers, such as carbon nanotubes, have excellent 
mechanical, thermal, and electrical properties and thus bring 
additional functionalities to the composites. Therefore, composites 
fi lled with nano-sized fi llers can be used to carry mechanical loads, 
store electrical energy, monitor structural health, and sense fi re, as 
examples.

The Use of Nanocomposites in Automotive Applications is an ideal 
compilation of technical knowledge for those either working or 
doing research in this fi eld.
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