Permittivities of the E-Glass Fabric/Epoxy Composite Laminates Containing
Carbon Black Dispersion

J.B. Kim, J.H. Chung and T.W. Kim

Key Words : Permittivity, Carbon Black, Composite
ABSTRACT

This paper presents a study on the permittivities of the E-glass fabric/epoxy composite laminates
containing carbon black dispersions at microwave frequency. Measurement showed that the complex
permittivities of the composites depend strongly on the natures and concentrations of the carbon black
dispersion. A new scheme to obtain a mixing law for the estimation of complex permittivity is proposed. The
experimental values of the complex permittivities were compared to those calculated. Simultaneously, the
complex permittivity of carbon black itself was also calculated by the scheme.
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Table 2.1 Carbon black specification
Density 1.87 glem®
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Size of particle 250 A o
| Shape of particle Porous aggregation j

Ado] Alg8 EFAFLE Carbon black o}
¥ E-glass fabric/epoxy prepreg & HZ-aho] a2ty
2lT}. Prepreg © @St gfolulol 4] AJAFEIE #110
AA L fabric mat & Ab2ste] AzE Holth
Prepreg ©f -8 Carbon black 2] %<& Epoxy
o] 3 Carbon black 9 FAle] ¥j&& xdsie] 4
A& oF. Table 2.2 ¥ Epoxy ‘7l th8] Carbon black
FAB &L 0.0 wi%FE 8.0 wi%7hA o ALEHE 6
42 ZFo g E e g o]Felth

Table 2.2 Carbon Black concentration and material

name
. Weight Percent of
Material Name Carbon Black in Epoxy
CB0O 0.0%
cB02 2.0%
CB04 4.0%
CB06 6.0%
cBO7 7.0%
cB08 8.0%
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Table 2.3 Volume fractions of components of the
composite laminates

Material Glass E Carbon
Name Fiber poxy Black
CBO0O 38.29 61.71 0.00
cBo2 38.29 60.91 0.80
CB04 38.20 60.19 1.61
CB06 38.29 59.28 2.43
CB07 38.39 58.77 2.84
CB08 38.58 58.18 3.25
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Fig. 2.3 Real parts of the permittivities of E-glass
fabric/epoxy-carbon black composite laminates
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Fig. 2.4 Imaginary parts of the permittivities of E-glass
fabric/epoxy-carbon black composite laminates
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Fig. 3.1 Permittivity of E-glass fabric/epoxy composite
laminate at 9GHz
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