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ABSTRACT : The positive temperature coefficient (PTC) characteristics of polymer com-—
posites were investigated with the nano—sized carbon black particles using solution casting
and melt compounding methods. The polymeric PTC composites showed the electrical
threshold at 35 wt% for the melt compounding method and 40 wt% for the solution casting
method. The ethylene vinylacetate copolymer (EVA) composite showed a gradual increase
of resistance as a function of temperature and showed a maximum at the polymer melting
point. The resistance of the high—density polyethylene (HDPE) composite remains unchanged
with temperature but started to increase sharply near the melting point of HDPE and showed
a maximum resistance at the melting point of HDPE. The dispersion of nano—sized carbon
black particles was investigated by scanning electron microscopy (SEM) and low resistance
after electrical threshold, and both methods exhibited a well dispersed morphology. When the
electric current was applied to the PTC composites, the resistance started increasing at the
curie temperature and further increased until the trip temperature was reached. Then the
resistance remained stable over the trip temperature. The secondary increase started at 7y,
of matrix polymer and kept increasing up to the trip temperature.

Keywords ' positive temperature coefficient (PTC), nano-sized carbon black, electrical resistance, disper-
sity, curie temperature.
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Table 1. Polymer of PTC Materials

VA content density melt index Tn  vicat.
grade

(wt%) (g/em®) (10min) (C)  (T)

EVA 5 0.931 10.0 1015 83

HDPE 0 0.964 7.00 133 129
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Figure 1. Resistance change of carbon black/ poly —
mer composite system by (a) melt compounding and
(b) solution compounding methods plotted as a
function of carbon black content.
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Figure 2. Resistance change of (a) EVA/carbon black
composites and (b) HDPE/carbon black composites
prepared by solution compounding method plotted
as a function of temperature.
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Figure 3. Resistance change of (a) EVA/carbon
black composites and (b) HDPE/carbon black com —
posites prepared by melt compounding method
plotted as a function of temperature.
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Figure 4. SEM micrographs comparing (a) HDPE/carbon black by solution compounding, (b) EVA/carbon
black by solution compounding, (c) HDPE/carbon black by melt compounding, and (d) EVA/carbon black by
melt compounding.
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Figure 5. PTC characteristics of carbon black/
polymer composite system at a constant voltage
(3 V) under the heating condition.
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