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Abstract 

This work presents an innovative ultrasonic-assisted process for the fast infiltration of solventless epoxy into 

carbon nanotube (CNT) nanopaper (NP) (50 um thick thin film) to fabricate prepregs and composites. The effect of 

process parameters including: ultrasonic time (infiltration time), ultrasonic amplitude, pressure, and mold 

temperature on the resin impregnation quality and composite mechanical properties were evaluated. Nanopapers 

made of multi wall carbon nanotube (MWNT) or single wall carbon nanotube (SWNT) were used in this work. 

Homogeneous resin impregnation was achieved in the MWNT NP/epoxy composite with 30.5 wt. % MWNT 

loading. For coating applications, the MWNT NP/epoxy composite showed 167 % improvement in sand erosion 

resistance compared to glass fiber/epoxy composite. NPs with different MWNT wt. % and SWNT wt. % were 

fabricated. Although non-uniform resin impregnation was observed in SWNT NP/epoxy composites, there was still 

142 % improvement in tensile strength compared to pure epoxy due to the rigid SWNT NP structure. The EMI 

shielding of SWNT NP reached 57 dB, which was higher than commercial carbon fiber preform (51 dB). The 

CNT NP/epoxy composites offer multi-functional properties, and demonstrate promising coating applications in 

wind energy, automotive and sporting goods industries. 
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