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Figure 1  Schematic mechanism of deformation in CNT/UHMWPE (a), and CNT/HDPE/UHMWPE (b) upon
tensile testing, and the inset transmission electron micrographs in (a) and (b) show the conducting CNT and

CNT/HDPE layers, respectively''™.
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Figure 2 (a) SEM and (b) TEM images of nanostructured conductive composites. (c¢) Schematic illustration of
the evolution of nanostructured conductive network during stretching-releasing cycles. (d) Schematic illustration of
the speech and expression recognition based on our
nanostructured sensor. (e) The relative resistance variation

as a function of strainst*® %%,
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Figure 3 (a) Schematic illustration of the embedded 3D printing (e-3DP) process. A conductive ink is printed into an
uncured elastomeric reservoir, which is capped by filler fluid. (b) Photograph of e-3DP for a planar array of soft
strain sensors. (c¢) Photograph of a three-layer strain and pressure sensor in the unstrained state (left) and

stretched state (right)™%,
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Recent Progress in Micro/Nanostructured Conductive Network

Construction during Polymer Processing and Its Sensing Applications

CAO Jie, LU Can-hui, WU Xiao-dong, ZHANG Xin-xing"
(State Key Laboratory of Polymer Materials Engineering » Polymer Research Institute of
Sichuan University, Chengdu 610065, China)

Abstract : Designing and constructing orderly micro/nanostructured conductive network is essential in the preparation of
conductive polymer composites (CPC). The construction of efficient conductive network can simultaneously reduce the
percolation threshold of CPC, and improve its conductivity and resistance response sensitivity. This article reviews different
polymer processing methods for the construction of micro/nanostructured conductive network in CPC and its application in
various sensors. These methods include double-percolation network method, isolated structural network method, aerogel
template method, emulsion template method and 3D printing method, etc. Meanwhile, the future improvement directions
of polymer processing methods for the development of next generation flexible sensors are proposed.

Key words: Conductive polymer nanocomposites (CPC); Flexible sensors; Polymer processing; Conductive network

construction; Micro/nanostructure
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