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Tab.1 Properties of carbon fiber

Diameter Density Tensile Young’s Elongation Content Resistivity
Jum /(g - em™) Strength Modulus at break of carbon /() - m)
W g /GPa /GPa /% ( by mass)/% p.
7.0 1.78 >3.0 220 ~240 1.25 ~1.60 >95 15
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Tab.2 Indexes of micro silicon fume

$i0, content/% Water content/ %

Average particle size/pm

Specific area/(m” - kg™')

96 <3.0

0.15~0.20

>15 000
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Tab.3 The AC resistivity ({2) of samples with different carbon fiber content under varied frequency

Carbon fiber content/( vol. % )

Frequency/Hz 0.05 0.10 0.20 0.30 0.40
10. 00 1.34 x10° 2.30 x 10* 4.15 x 10" 1.98 x 10" 1.66 x 10
15.85 1.32x10° 2.26 x10? 4.14 x 10 1.99 x 10' 1.66 x 10'
25.12 1.30 x 10° 2.23 x10* 4.14 x 10" 1.98 x 10" 1.66 x 10"
39.81 1.26 x10° 2.16 x 10* 4.11 x 10’ 1.98 x 10 1.66 x 10"
63.10 1.21 x10° 2.07 x10* 4.08 x 10' 1.97 x 10 1.65 x 10"
100. 00 1.15 x 10° 2.00 x 10* 4.02 x10" 1.97 x 10 1.65 x 10'
158.50 1.10 x10° 1.91 x10° 3.95 x 10 1.97 x10' 1.64 x 10!
251.20 1.05 x10° 1.85 x10* 3.88 x 10 1.96 x 10' 1.64 x10'
398. 10 1.00 x 10° 1.79 x 10* 3.82x10 1.95 x 10’ 1.64 x 10"
631.00 9,68 x 10* 1.73 x 10° 3.75 x 10" 1.95 x 10’ 1.63 x10'

1 000. 00 9.39 x 10 1.70 x10* 3.70 x10* 1.94 x 10" 1.63 x 10

1585.00 9.14 x10* 1.64 x10* 3.64 x 10’ 1.93 x 10’ 1.62 x 10*

2 512.00 8.91 x10* 1.61 x10* 3.59 x 10* 1.91 x10' 1.61 x10'

3 981.00 8.68 x 10 1.57 x10* 3.53 x 10" 1.89 x 10' 1.60 x 10

6 310.00 8.51 x10? 1.56 x 10° 3.50 x 10" 1.88 x 10" 1.59 x 10"

10 000. 00 8.41 x10* 1.55 x10* 3.49 x 10’ 1.87 x 10 1.58 x 10"

15 850.00 8.25 x10° 1.53 x10* 3.46 x 10' 1.86 x 10’ 1.58 x 10’

25 120.00 8.12 x10* 1.53 x10* 3.46 x10' 1.85 x10' 1.57 x 10'

39 810.00 8.05 x 10° 1.52 x 10? 3.46 x 10" 1.84 x 10 1.57 x 10

63 100. 00 7.97 x 10* 1.51 x10* 3.43 x10' 1.84 x 10’ 1.56 x 10"

100 000. 00 7.82 x 10 1.50 x 10* 3.42 x 10 1.83 x 10 1.56 x 10"
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Tab.4 Comparison between theoretical and experimental values for the tested samples

Carbon fiber content /( vol. % ) 0.05 0.20 0.30 0.40
R,/Q 1.20 x 10* 1.40 x 10! 1.92 x10° 8.61 x10"" 4.26x107"
R,/0 7.82 x 10 1.50 x 10° 3.42 x 10’ 1.83 x 10 1.57 x 10
C/uF 1.75x10"" 2.54 x10° 8.60 x 10° 3.01 x10' 5.48 x 10"
Calculated R, + R, under AC/Q 9.02 x 10° 1.64 x 10 3.61 x 10' 1.92 x 10 1.61 x 10'
Tested R, + R, under DC/Q) 1.66 x 10° 2.36 x 10° 4,61 x 10 2.16 x 10" 1.71 x 10*
V% 99.6 97.0 99.8 98.0
PlE, BRSO ERSLEERT2WE. A 0.04f o Caculated Ri +R;
KBS RRE, BN R R R RRL, 0.2 * Tested RitR,
FEE Bk T 22 15 B 6% 38 i L el BE B 59 08/, T AE R g o.10}
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Electrical Conductivity of Carbon Fiber Reinforced Cement under
Different Frequencies of Alternating Current

YAO Wu, XU Jing

(School of Materials Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract; The electrical conductivity of carbon fiber reinforced cement changes according to the frequency of
the alternating current. Tests on samples with fiber fractions below the percolation threshold showed similar
changes in the impedance - frequency curve. The trend of decreasing impedance with increasing frequency be-
comes less marked as the carbon fiber content increases. An equivalent circuit model of carbon fiber reinforced
cement has been proposed to describe the electrical performance based upon the experimental results. Moreo-
ver, using linear regression the correlation coefficients were analyzed to show the rationality of the model. Re-
sults indicated that the resistance under alternating current is lower than that under direct current. The capaci-
tance increases with increasing fiber content.

Key words: carbon fiber;cement — based composite ; alternating current; impedance; frequency



