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Preparation of Carbon Fiber Enhanced Woodiness

Composites and Its Electrical Properties
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Abstract; Urea formaldehyde resin was selected as adhesive and worked with isocyanate resin to prepare carbon fiber
enhanced woodiness composites (CFEWC) . In the preparation process, the mixture ratios of carbon fiber and wood fiber
and the complex forms were altered. The related electrical properties of CFEWCs were studied. Besides, the reasons for
the changes of electrical properties were also analyzed from different aspects. The results showed that both single-sided
composites and double-sided composites could conduct electricity. Compared with single-sided CFEWC, double-sided
composites had better electrical conductivity. The electrical conductivity of CFEWC improved with carbon fiber content
increased while a certain condition prevails. Besides, the quantity of hole conduction and 7 electron increased. The surface
resistivity represented a negative growth situation with increasing the temperature. A great many of conducting particles were
motivated which led to a negative temperature coefficient (NTC) effect.
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BRET4E. FHEKIEA R 2.5 mm, B HRAN
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Table 1 Electrical parameters of CFRWC

&

S Dielectric constant, Capacitance, Loss tangent, Surface resistivity,
Sample

&/F-m™! C/107"xF  tand/% p/Q - cm™
s1 2.29 0.99 2.59x1072 16. 63
S2 3.11 1.35 2.47x1072 14.32
S3 5.78 2.51 2.02x1072 9.87
D1 2.47 1.07 2.41x1072 14. 18
D2 3.52 1.53 2.29x1072 10. 81
D3 6.16 2.68 1. 86x1072 5.25
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Fig. 1  Conductive patterns of single-sided carbon fiber enhanced

woodiness composites S1
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Fig. 2 Simulated image of 7 bond electrons
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Table 2 Surface resistivity of carbon fiber enhanced woodiness

composites at different temperature

Temperature Surface resistivity p/€ + cm™
7 sl $2 s3 DI D2 D3
20 16.63 14.32  9.87 14.18 10.81 5.25
30 13.45  10.10  7.13  10.52 7.39  3.38
40 10.74  6.76  4.52  7.21  5.02  2.46
50 6.87 503 3.38 574 418 2.30
60 557  4.18  3.20 504  3.63 1.98
70 4,63 3.50 2.89  4.02 3.25 1.67
80 444 3.31 2,74  3.48 273 156
90 401 3.08 253 337 228 1.43
100 376 2.8  2.16  3.04 2.0l 1.4
120 3.58 274 198 277 1.89 L4
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Fig. 3 Variations of surface resistivity of single-sided

composites with temperature
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Fig. 4 Variations of surface resistivity of double-sided

composites with temperature

(a)
F5  BRITIREAR S1 ZEARRITREE N AL . (a) 50 G, (b) 60 C, (c) 70 C

Fig. 5 Simulated images of voltage distribution of single—sided composites S1 at different temperatures: (a) 50 C, (b) 60 C, (c¢) 70 C
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