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Preparation of Polymer Composites with Positive Temperature
Coefficient and Simulation Study on Its Current Limiting
Characteristics

LIU Difan, ZHONG Shaolong, DANG Zhimin
(State Key Laboratory of Electric Power System, Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: PTC resistance device, which made by positive temperature coefficient (PTC) material, can be used as a
passive component to prevent overcurrent fault. In this paper, four kinds of polymer-based PTC materials were
prepared by melting blending method, and the effects of conductive filler concentration, coupling agent, and
supplementary conductive filler on their properties were studied. According to the temperature-resistance character-
istics and heat transfer equation of polymer PTC composite, its current limiting process was simulated. The experi-
mental results show that increasing the concentration of conductive filler will lead to the decrease of the resistivity
of composite at room temperature. The PTC properties of the composites can be improved by using silane coupling
agent to modify CB and adjusted by the interaction of various fillers. The simulation results show that under
certain assumptions, the PTC resis-tor, as a passive component to prevent overcurrent fault, can limit the short-cir-
cuit current of power system in a short time.
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Fig. 6 Simulation current of AC current limiting process
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