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Calculation on permittivity of carbon fiber based
on effective medium theory
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Abstract ; The permittivity of carbon fibers in different composites is calculated and discussed by using M-G equations,
Bruggeman equations and generalized M-G equation. Results show that for high draw ratio fibers, all the three equations can
calculate out the permittivity with the same numerical level and variation trend. Generalized M-G equation and M-G equation
have a similar result but Bruggeman's result is smaller. All three equations become invalidation when fibers’ concentration rea-

ches its percolation threshold, which means that all three equations are useful at low concentration.
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Fig.1 Dielectric constant of carbon fiber at different

concentrations calculated by M-G equation
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Fig. 2 Dielectric constant of carbon fiber at different

concentrations calculated by Bruggeman equation
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Fig. 3 Dielectric constant of carbon fiber at different concen-

trations calculated by generalized M-G equation
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Fig. 4 Real part of dielectric constant of carbon fiber at concen-

tration of 0.1 calculated by different equations

6
—a— —M-G ;E‘E H
1— 3 . 5 —o— —Bruggeman 77 #;
—~ — T U M-GCHE
0.1 0.2 , M-G N
Bruggeman M-G "
2
, M-G
M-G
Bruggeman o , i . . . i
0.3 .3 077000 2000 3000 4000 5000 6000
W /MHz
. BS5 BMAEEREI>HAO0.]I AR FTAE
0.3 A BR A YA R R
Fig.5 Imaginary part of dielectric constant at concentration
3 of 0.1 calculated by different equations
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