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Abstract

Although the individual one- and two-dimensional (1D and 2D) carbon nanostructures possess extremely high
thermal conductivity, their macroscopic assemblies do not efficiently utilize it due to the larger interfacial
contact thermal resistance. To improve the overall performance, the key is the interfacial structure design to
provide sufficient pathways for phonon transport with a limited sacrifice or damage to the inherent thermal
properties of nanomaterials. Particularly, the resonance of low frequency lattice vibrations is the most important
mechanism for the reduction of the interfacial contact thermal resistance. We focus on how to use various
nanoscale manipulation to enhance the inter-tube interfacial thermal transport in CNT fibers, such as
strengthening the interaction between CNTSs, exciting the resonance of low frequency phonons and introducing
crosslinking of polymer chains at the intertube interfaces. Both theoretical and experimental studies show that
these manipulation strategies have remarkable boost effect on the interfacial heat transport in CNT fibers. The
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best thermal conductivity for our manipulated CNT fibers is up to 374 W/m K for a 12 mmlong sample, which
is among the top reports.
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