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PTC materials composed of particles of conducting graphite and insulating cristobalite-form SiO, or AIPO,
were prepared by the use of silicone rubber as a binder. The PTC effect was observed exactly at the reversi-
ble phase transition point with a large thermal expansion of cristobalite (ca. 270°C in SiO. and ca. 230°C in
AIPO,), and was reproducible on repeated runs. The magnitude of the PTC effect was high in composites hav-
ing a middle composition between insulator and conductor in the percolation curve.
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Fig. 1. Electrical resistivity of graphite/SiO, composites plotted
as a function of graphite content.
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Fig. 3. Temperature dependence of the electrical resistivity of C/
Si0, composites with various graphite loading levels.
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F!g. 2. SEM photographs of fracture surfaces of C/SiO, composites with 4.6 vol% graphite: (a) SE image, (b) BE image and (c) Si map-
ping.
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Fig. 4. Temperature dependence of the electrical resistivity and
the thermal expansion of C/SiO, composites with 4.6 vol%
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Fig. 5. Temperature dependence of the electrical resistivity of C/ Fig. 8. Temperature dependence of the electrical resistivity and
SiO, composites with 4.6 vol% graphite after the heating and cool- the thermal expansion of C/AIPO; composites with 4.9 vol%
ing cycle was repeated 20 times. graphite. .
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Fig. 6. SEM photographs of fracture surfaces of C/SiO, composites with
ed 20 times: (a) SE image, (b) BE image and (c) Si mapping.
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