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Hierarchical multi-scale calculation of electromagnetic shielding

effectiveness for fiber composites

QU Bao-long'?, L1 Xu-dong”, LI Jun-chen”
(1. College of Chemistry and Environmental Engineering of Yangtze University,Jingzhou 434023, China;
2. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,
Lanzhou University of Technology, Lanzhou 730050, China)
Abstract : In order to establish the correlation of electromagnetic response between macro-scale and meso-scale of
composites, the hierarchical multi-scale calculation method was applied to the calculation of electromagnetic
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T

shielding effectiveness of fiber composites. In order to describe the relationship between macro-scale and meso-
scale of composites accurately, representative volume elements (RVE) of the composites meso-structure was de-
termined by the measure criterion of electromagnetic shielding effectiveness. The equivalent electromagnetic pa-
rameters were calculated by the constitutive equation of electromagnetic field medium. The electromagnetic
shielding effectiveness of fiber composites macro component was calculated by hierarchical multi-scale calcula-
tion method. The results showed that: the RVE of composites becomes smaller with the increasing of working
frequency, the electromagnetic shielding effectiveness of fiber composite structures was above 38dB in the range
of working frequency from 2 to 18 GHz, and the electromagnetic shielding effectiveness decrease with increasing
of working frequency. The research method was suitable to solve electromagnetic shielding effectiveness of com-
posites macro component of arbitrary shape which has uniform dispersion and regular distribution of meso-struc-
ture phase.

Key words: composites; electromagnetic shielding effectiveness; hierarchical multi-scale; representative volume ele-

ments; equivalent electromagnetic parameters



