
Fig. 1 Variation of σ with : comparison of  

nanocomposites prepared by melt mixing (MM;

□) and solution casting (SC 400 W;○) [4]. 

Fig. 2 Variation of G’ with ω at 200℃ for several 

: melt mixing (solid symbols) and solvent casting 

(hollow symbols). The data for neat ABS is also 

shown. [4]. 
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 Carbon nanocomposites are potential materials for three dimensional (3D) printing of functional conductive 

microstructures [1]. For 3D-printing these components, the materials should possess sufficiently high conductivity 

and adequate flow characteristics [2]. We chose poly(acrylonitorile butadiene styrene) (ABS) as the matrix polymer 

because ABS is already widely used in 3D printing. For the filler, we selected multi-walled carbon nanotube 

(MWCNT) as composites with high conductivity are possible at very low additions. Because the physical properties 

are expected to depend on the dispersion of the filler [3], we compared nanocomposites prepared by melt mixing and 

solution casting.  

 Fig. 1 shows the variation of the conductivity with the volume fraction of MWCNT, . Very little difference was 

observed between the two preparation methods. Analyzing the data using percolation theory yielded similar 

percolation thresholds and critical exponents for the two preparation methods. Fig. 2 shows the storage modulus G’ 

as a function of frequency at several . At low , the low frequency G’ of the melt mixed samples were lower than 

that of the solution cast samples suggesting that the filler might be better dispersed in the melt mixed samples. For 

large , the rheological behavior was nearly identical, independent of the method of preparation and consistent with 

the conductivity results. Our findings suggest that for ABS/MWCNT, melt mixing yields conductivity values similar 

to that from solution casting and close to the highest values reported in the literature. Future work will focus on the 

effect of varying the processing parameters during melt mixing on the conductivity and the rheology of the 

nanocomposites.  
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