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ABSTRACT : The effects of frequency, volume fraction of carbon black, and porosity on elec-
tromagnetic and electromagnetic wave absorbing properties of an epoxy-carbon black com-
posite were investigated. The complex permeability, permittivity and eleciromagnetic attenua-
tion values of the composite were obtained using a network analyzer in the frequency ranges
from 50 MHz to 10 GHz. In the carbon black epoxy composite, the frequency dispersion be-
haviors of the complex permittivity changed from resonance spectrum to relaxation spectrum
with decreasing the amount of carbon black. The complex permittivity of the composite in-
creased with decreasing the porosity. In the volume fraction leading the resonance spectrum,
the electromagnetic attenuation characteristics were determined by the material constants
below the resonance frequency. On the other hand, in the volume fraction leading the relaxa-
tion spectrum, the electromagnetic attenuation characteristics were determined by the materi-
al constants above the relaxation frequency. In case of the composite exhibiting resonance be-
havior, when the frequency became higher than the resonance frequency the electromagnetic
attenuation behavior was independent on the thickness of the material.
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Table 1. Typical Properties of Carbon Black
(Ketjen EC)

property Ketjen EC
surface area (BET) (m%/g) 1000
particle size (nm) 37
volatile content (%) 0.5
pore volume DBP (mL/100 g) 360
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Figure 1. The complex permittivity of epoxy-carbon
black composites for various carbon black contents.
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Figure 2. The Cole-Cole plot for the composites
with various carbon black volume fractions.
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Figure 3. Equivalent circuit for epoxy-carbon black
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Figure 4. The complex permittivity of the composites
for various porosities at carbon black 10 vol%.
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Figure 5. The complex permittivity of the composites
for various porosities at carbon black 2 vol%.
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Figure 6. The complex permeability of the compos-

ites for various carbon black contents.
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Figure 7. The attenuation of epoxy-carbon black
composite (thickness: 10 mm).
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