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Electrical Properties of Epoxy / Graphene Nanosheets Composites
Li Ping, Ji Tiezheng, Chen Ting, Gu Jingkai, Liu Huan
(Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi’ an 710129, China)

Abstract : Using KNG-180 graphen nanosheets (GNSs) as the conductive filler, bisphenol A type epoxy resin (EP) E-54 as
the matrix material,2-ethyl-4-methyl imidazole (2,4-EMI) and methyl tetrahydro phthalic anhydride (MeTHPA) as curing agent
respectively, EP / GNSs conductive composites were prepared by ultrasonic dispersion. The influences of the two curing agents
and GNSs contents on electrical properties of the composites were studied. The results show that the composites cured by the two
curing agents all have obvious conductive percolation behaviors and positive temperature coefficient (PTC) effects. The percolation
threshold of the composite cured by 2,4-EMI and MeTHPA is 5.1% and 4.5% respectively. When using MeTHPA as curing agent,
the composites has a lower room temperature resistivity and stronger PTC effect, but it is found that the composite cured by MeTHPA
has poor repeatability of the electrical properties experiment results and is easy to exist negative temperature coefficient (NTC) effect
through a large number of repeatability experiments, so 2,4-EMI is still used as curing agent of the composites. With the increase of
GNSs content, the room temperature resistivity of the composite cured by 2,4-EMI decreases and the PTC intensity increases firstly
and decreases lastly. When the mass fraction of GNSs is 8%, the PTC intensity of the composite cured by 2,4-EMI reaches 2.3, and
after three thermal cycles, the thermal cycle stability of the resistance-temperature characteristics curves for the composite cured by 2,
4-EMI becomes better.

Keywords : graphene nanosheet ; epoxy resin ; composite ; electrical property ; PTC effect
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