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Production of conductive polymer composites with positive temperature
coefficient based on polyethylene by electron beam irradiation
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Abstract:

Conductive polymer composites with positive temperature coefficient (PTC) have gained
intensive attention for the potential application in the smart heating field. The specific resistance
of PTC material increases sharply near the melting temperature of the crystalline polymer. This
effect is widely used in high current protection instruments, self-regulating heating devices,
microswitch and temperature sensors. The PTC reproducibility is significantly essential to
guarantee the security and utility of PTC composites. In this research, the effect of electron beam
irradiation on the thermal, mechanical and electrical properties of high-density polyethylene
composites filled with carbon black was investigated. The results show that the strength and
intensity of positive temperature coefficient of conductive polymer composites largely depends
on the type and amount of carbon black in the polymer matrix. It is also observed that electron
beam irradiation leads to the improvement of the repeatability of PTC behavior in conductive
polymer composites, which was due to the reduction of free movement of carbon black particles
at above the melting temperature of polymer crystalline regions, resulting from increasing the
crosslinking of polymer.

Keywords: Conductive polymer composites, Positive temperature coefficient, Carbon

black, Electron beam irradiation
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1- Conductive Polymer Composites (CPCs)
2- Positive Temperature Coefficient

3- Negative Temperature Coefficient

4- Zero Temperature Coefficient

5- Harman
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