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A MODEL ON THE THERMAL-SWITCH PROPERTY
OF CONDUCTIVE PARTICALS FILLED POLYMERS
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(Department of Polymer Science € Engineering, Zhejiang University, Hangzhou 310027)

ABSTRACT The volume fraction of conductive particles is a switch from insulator to conductor
in the polymeric positive temperature coefficient (PTC) of resistance composite. The thermal volume
expansion is a leading factor of the PTC effect. The theory and experiment proved that the conductive
mechanism of abrupt resistivity increase at PTC transition range was equivalent as abrupt resistivity
increase at the percolation curve close to the critical volume fraction. The prediction results suggested
that PTC transition temperature and temperature—coefficient were influenced by the conductive particle
loading level, if the composite had percolate conductive character. The PTC materials can be designed
by controlling the conductive particle fraction.
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