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Temperature Dependence of Electric Resistance in CF/PES and CFRP/PES Composites
by
Keiji Ocr, Hiroki INOUE, Tetsuro SHIRAISHI
(Graduate School of Science and Engineering, Ehime University, Matsuyama, Ehime)

and Masahiro FUJIMURA
(Shikoku Electric Power Co., Inc., Takamatsu, Kagawa)

This paper presents temperature dependence of electric resistance and Joule heat properties in carbon fiber
reinforced polyethersulphone (PES) resin composites. The composite specimens were fabricated using recycled
CEFRP pieces or carbon fibers mixed with PES resin through an injection molding method. First, resistivity-
temperature curves of the composites specimens were measured during heat cycles. Next, temperature rise due to
Joule heat was measured and plotted against input power. Finally, resistivity of carbon fiber was measured for
temperatures up to 473 K. It is found that resistivity of the composites obeys the percolation power law and shows
the negative temperature coefficient (NTC) in the temperature range lower than load-deflection temperature of the
resin. This NTC is proved to be mainly due to the NTC of carbon fiber. Resistivity at room temperature is reduced
after each heat cycle. Temperature rise due to Joule heat is approximately proportional to input power per unit
volume. (Received May 1, 2006)
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Fig.2 (a) Longitudinal and (b) transverse specimens for
measurement of resistance-temperature curves and
Joule heat properties (unit mm).
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Fig.3 Cross-sectional microstructures of a specimen A. Symbols P, Q and R denote the small areas shown in Fig. 2 (a).

Table I Properties of constituent materials.
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Table II  Weight (upper) and volume (lower) fraction of
. e ) | fracti DC current
consntuentﬂmatellals and calculated volume fraction generator
of carbon fiber.
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Fig.6 Temperature dependence of resistivity during heat cycles between 298 K and 473 K in the longitudinal and transverse
specimens (a) A, (b) B, (¢) C and (d) D. The symbols L and T denote the longitudinal and transverse directions,
respectively.
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