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ABSTRACT

The hierarchical composites integrated by micravndillers have been considered to be

the multifunctional materials of the next genenatiocHowever, the effects of the
hierarchical architecture on the electrical prapsrtof composites remains poorly
understood. Here, the fabrication of polymer-basadtiscale composites with hollow
glass fibers coated by carbon nanotubes (CNTs}tanthvestigation of their morphology,
conductivity and dielectric properties are report€iving to CNTs introduced into the
interfaces, various electrical parameters of themusites are obviously improved. The
composite exhibits a stronger anisotropy than tbitcarbon fiber or CNTs filled
composites and an ultralow percolation thresholtest unique behaviors are shown to be
related to the hierarchical morphology giving risghe existence of two percolation levels
with different thresholds: a local threshold in thenoscale CNT networks at the fiber-
polymer interfaces and a global threshold in 3Dvoek formed by the fibers. Furthermore,
we find and explain some behaviors uncharactergdtibinary composites and the other
hierarchical composites. This work provides a deepwlerstanding of the relationship
between the structure and properties of multiscadenposites and other complex

percolating systems, potentially opening up newsaay designing novel materials.
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