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Method to Convert Perforated Metal Surface to Equivalent Medium
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Abstract

In this paper, a method to convert a perforated surface into an equivalent medium is proposed in order to address the difficulties
faced when evaluating the perforated surfaces of lattice structures in the electromagnetic analysis of large structures. The target of
conversion is a honeycomb-perforated metal surface primarily included in the enclosure, which is one of the solutions to the
electromagnetic pulse threat. The electrical properties of the honeycomb-perforated metal surface are extracted using the conventional
method of extracting the electrical properties from an inhomogeneous structure. The validity of the conversion into an equivalent medium
is verified and analyzed by comparing the reflection and transmission characteristics of the physical structure and the equivalent medium.
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Fig. 1. Extraction process of electric properties from the
inhomogeneous  structure.
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Table 1. Equation using extraction of electric properties.
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Fig. 2. Unit cell of honeycomb perforated metal surface.
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Table 2. Parameters of unit cell of honeycomb perforated
metal surface by ventilation rate.

Ventilation rate 64 % 72.5 % 81 %
w 6.4 mm 6.8 mm 7.2 mm
s 1.6 mm 1.2 mm 0.8 mm
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of the honeycomb perforated metal.
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Fig. 4. Comparison of S-parameter between the honeycomb
perforated surface model and equivalent medium.
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Table 3. Comparison of analysis results of two models.
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