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Results of work on the development of polymer composites with nanoparticles are presented. 
Two types of nanoparticles have been used: nanoclays and carbon nanotubes. These particles 
have been incorporated into epoxy resins. Significant improvements on the properties of these 
resins have been obtained.  
 
The incorporation of nanoclays results in augmentation of fracture toughness (about 6 times), 
improvement in resistance against fire, and improvement in resistance against water absorption 
or absorption of small molecule liquids. The nanoclay modified epoxies have also been 
incorporated into long carbon fibers. Laminates using these materials also show significant 
improvement in fracture toughness. A few applications for these materials can be for aircraft 
composites (enhanced fracture resistance, resistance against fire and resistance against 
absorption of water or small molecule fluids), epoxy for electrical insulation (resistance against 
cracking for big blocks of epoxy). 
 
The incorporation of carbon nanotubes into epoxies results in significant augmentation of 
electrical conductivity. This enhanced increase in electrical conductivity in turn improves the 
Electro Magnetic Interference (EMI) shielding effectiveness of the polymeric material. A few 
applications for these materials can be for conductive adhesive joints, aircraft E3 (Electrical 
conductivity, Electromagnetic interference and Electrostatic discharge (lightning protection)). 
 


