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Abstract: Carbon nanomaterials show remarkable heating rates in 

response to applied radio frequency (RF) fields. We can now show 

that these responses may be generalized across a wide range of 

nanomaterial-loaded structures, including carbon nanotubes, car-

bon nanofibers, and laser-induced graphene. We show using ex-

periments and simulation that the heating rates are correlated with 

both the geometry and the conductivity of the samples. 

The ability to selectively heat using an electric field have wide-

ranging implications for manufacturing technologies: (i) Already, 

this technique has been applied to welding the interfaces of 3D-

printed thermoplastic traces together, allowing for additive manu-

facturing of parts with mechanical properties equivalent to those of 

their injection-molded counterparts. (ii) RF heating of nano-loaded 

thermoset systems allows for selective in situ curing of nanocom-

posite thermoset adhesives in bonded automotive systems without 

heating the surrounding components. (iii) Rapid RF heating of car-

bon fiber tows has been demonstrated for out-of-oven manufactur-

ing (and even recycling) of carbon fiber composites for use in the 

aerospace industry. (iv) RF heating can be used to cure 3D printed 

thermoset traces during the printing process itself, allowing for new 

3D printable ink chemistries.  
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