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I. Abstract 
An epoxy multi-walled carbon nanotube composites were prepared and cured by resistive heating (Joule heating). As epoxy matrix of two component elastic resin was used and as a filler and an electrically conductive heating, the carbon nanotube network (buckypaper) was embedded. When DC current is applied to CNT network, it leads to increase of the temperature accelerating curing process from 48 hours for a pure resin at RT to several minutes when Joule heating is imposed. Among technological advantages of the prepared composites belong the multi-function properties. The composite can be thermoformed after DC heating, fixing the shape by cooling. When the structure is again heated above matrix glass transition, the temperature shape memory behavior is observed. Also from mechanical point of view brittle buckypaper (strain and stress at break 0,75 %, 1 MPa) to values (2.9 %, 24 MPa) for composite containing 60 wt. % of epoxy, which corresponds to buckypaper porosity. Another application is to use the composite for adhesive bonding of metal parts. Achieved bonding strength 19.5 N/mm2 compared with 17.3 N/mm2 for pure epoxy. Finally strip of buckypaper can be successfully polymerize on surface of any solid body then acting as deformation sensor.

II. Image:
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Fig. 1 Dependence of bucky paper temperature by applied DC voltage. DC Joule heating for different applied. Electrical powers and heating rates are indicated the figure.
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Fig. 2 A droplet of resin on surface of bucky paper and gradual curing by applied DC voltage, time and increment in temperature indicated.
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Fig. 3 SEM analysis upper surface of entangled structure made from MWCNT (buckypaper) and fracture surface of epoxy/buckypaper composite.
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Fig. 3 Shape memory recovery of thermoformed epoxy/buckypaper composite triggered by temperature 60°C.
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