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Abstract: In this paper, the electrical, mechanical, and thermal properties of PA 6 and PC/PBT composites with various
conductive fillers such as carbon black, multi-walled carbon nanotubes (MWCNTSs), and branched carbon nanotube
(CNT) were investigated. The PA 6 and PC/PBT composites with branched CNT fillers exhibited the highest electrical
properties. In particular, The composites with branched CNTs showed more than twice the improved surface resistance
and EMI SE than those with MWCNTs. This seems to be because branched CNTs can implement 3D structures compared
to linear MWCNTs and easily form stable conductive networks due to the presence of junctions at branches.
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Figure 1. EMI SE Mechanism.
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Figure 2. TEM images of branched CNTs.
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Table 1. Materials Used in This Research

Resins Fillers Filler contents
« PC/PBT ¢ Carbon black * 0.5%
*« PA 6 *« MWCNT * 1.5%

e Branched CNT * 3.0%
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Figure 3. Surface Resistance of the composites with different filler

types and matrix materials (a) PC/PBT composites; (b) PA 6 com-
posites.
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Figure 4. EMI SE of the composites with different filler types and
matrix materials (a) PC/PBT composites; (b) PA 6 composites.
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Figure 6. Thermal conductivity of the composites with different
filler types and matrix materials (a) PC/PBT composites; (b) PA 6
composites.
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Table 2. Mechanical Properties of Polymer Composites with Various Fillers

Filler PC/PBT PA 6
Properties contents
P %) CB MWCNTs Bré?\%ed CB MWCNTs Brg\ﬁed
. 0.5 668 687 710 718 762 818
Tensile
strength 1 683 675 751 756 775 873
2
(kgffem?) 3 687 704 624 686 824 949
0.5 18870 19762 19368 22688 23311 22897
Flextural
modulus 1 19171 18714 22007 22724 22815 24322
(kgf/cm?)
3 19759 20110 24206 23470 23897 29031
I 0.5 6.11 6.56 5.37 3.54 3.18 4.63
mpact
strength 1.5 6.04 6.17 5.43 3.05 3.76 3.89
(kgfcm/cm)
3 4.76 5.37 4.08 2.47 2.67 4.05

Figure 7. FE-SEM images of the composites: (a) carbon black in
PC/PBT composites; (b) MWCNT in PC/PBT composites; (c)
branched CNT in PC/PBT composites.
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Figure 8. Schematics of network structure in the composites for (a)
linear; (b) branched CNT.
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