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Abstract

It is important to study the shielding effectiveness(SE) of reinforcing material of plastic composite
materials against the electromagnetic(EM) waves. In this paper, SE of the shielding material of EM
waves was investigated with actual experiments. The materials used in this study were made up of
film, fiber and powder of conductive materials - Cu, Al, CF etc. Also, The resin film was used as
matrix. The experiment was carried out by using a shielding evaluator(Shielding box) TR17302 with an
ADVANTEST spectrum analyzer, model R3361C. It was found from the experimental results that
copper, aluminum and carbon fiber were good candidates as a shielding material against the EM waves
with increasing the SE as the composite was laminated. The characteristics of the SE against the EM
waves depended on a mode of preparation of specimen. The effects of interval of wires on the SE
were studied when the orientation and the space of Cu wires were changed. The SE strongly depended

on the orientation and the space of the Cu wire. SE decreased as the space of the Cu wires was
increasing.
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Fig. 1 Damping mechanism of EM waves in the

shielding material.
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Table 1 Main specimens used for this

experiments.
Reinforcing IMatrix Thick .
No. ) Layer Remark
material  |(base) (mm) K

1|Cu film PEs |1,2,3]0.045 |Polyester

2|Cu wire PEs |IL 0.07 |c=2,3,4,5,d=0.07mm

3[Cu wire PEs {IL 0.40 {c=2,3, 4,5, d=0. 40mm

4/Cu powder PEs |IL 0.35

S|Al film PEs [1,2,3{0.035

6]Al net PEs [IL 0.50 jc=i.42, d=0.25mm

7|Al powder PEs |iL 0.35

8|CF paper Non jIL 0.18 |CF-S-256, CF-S-259P
9{Carbon Fiber | Non [iIL 0.30 |Textife, d=0.007mm
10 " PC 1L 0.43 | ".Polycarbonate
11 PP iL 0.42 | ", Polypropyiene
12 PEl |IL 0.41 | ",Polyetherimide
13 i PMMA (1L 0.34 |",P.m.methacrylate
14|Shieid. paint | ABS [1,2,3]0.16 [2D=0.20, 3D=0.21mm
15|Cr SPVD PEs 11,2,3]0.11 |Sputtering( ium)
16{Cu VDT PEs |iL 0.06 (Vapor deposition
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Fig. 3 Noise diagram against the processing
methods of shielding material in the
plastic composites.
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