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Abstract:
[bookmark: _GoBack]Using polymer-matrix composites containing silver microflakes and our novel silver nanobelts[1,2], we sought to investigate the relationship between the cure of thermosetting electrically conductive composites and their evolving electrical conductivity.  To investigate this in-situ and with resolution in the time domain, we employed three methods of characterizing curing composites: (i) four-wire electrical resistance measurement; (ii) dilatometry, and (iii) modulated temperature differential scanning calorimetry.  In these studies, we report that the development of electrical conductivity is reversible and path dependent, where-in the final conductivity is strongly influenced by an interplay of: (a) the vitrification and glass transition properties of the DGEBA/TETA epoxy matrix, (b) the differing surface adhesion between the epoxy and the two types of particles, and (c) the oriented-assembly of the silver nanobelts during cure.  Results indicate that small-scale processes during cure in electrically conductive nanocomposites can strongly impact their final conductivities, validating the concern of far-ranging implications on the industry practices.  This is contrary to previous literature sources indicating conductive composites undergo a power-law reduction in resistance throughout cure, with final resistance dependent on composition[4].  The additions of silver nanobelts greatly improved conductivity of the composites, and displayed behaviour that indicated that increasing the nanobelt fraction of the filler content can maximize conductivity and improve reliability.
[image: ]
Figure 1: Scanning electron micrographs of silver microflakes in a microcomposite, silver nanobelts on a silicon wafer substrate, and both types of particle in a hybrid nanocomposite ECA.  Simplified schematic representations are also provided, not shown to scale.
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