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Electromagnetic Interference shielding effectiveness of carbon black / Glass fiber woven
roving and Carbon fiber unidirectional fabric reinforced composite

J. S. Kim (Dept. of Mechanical. Eng, CSU), G. Y. Han, D. G. Ahn (Dept. of Mechanical Eng, CSU)
S. H. Lee, M. S. Kim (Dept. of Mechanical. Eng, CSU)

ABSTRACT

The main objectives of this research work are to develop conductive glass fiber woven roving and carbon fiber
unidirectional fabric composite materials and to determine their electromagnetic shielding effectiveness(EMSE). Epoxy is the
matrix phase and glass, carbon fiber are the reinforcement phase of the composite material. Carbon black are incorporated as
conductive fillers to provide the electromagnetic shielding properties of the composite material. The amount of carbon black
in the composite material is varied by changing the carbon black composition, woven roving and unidirectional (fabric)
structure. The EMSE of various fabric composites is measured in the frequency range from 300MHz to 800MHz. The
variations of EMSE of woven roving and unidirectional composites with fabric structure, metal powder composite are
described. Suitability of conductive fabric composites for electromagnetic shielding applications is also discussed.

Key Words : Electromagnetic Shielding Effectiveness (A A}3} 213 &3} : EMSE), Carbon black (7+& 5 #), Carbon
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Table 1 Typical properties of HI-FBLACK 41Y
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Table 2 Mesh of metal powder
. T Ni
500mesh 400mesh

Mg
100mesh
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Fig. 1 A used homogenizer and temperature holding
system.
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Fig. 2 Mnufacturing process of electromagnetic

interference shielding specimens
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Fig. 4 Photograph of EMC test system equipment(Rohde
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Fig. 5 EMSE vs frequency plots of woven roving
fabric Al, Gl and C1
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Fig. 6 EMSE vs frequency plots of woven roving
fabric A1, G2 and C2

Mg Powder(100g) W& feldf dlE W9

A% Az} debd @AW dads dE

ol A4 HFAQ) 550MHz o)A xolZ7b o
0% ZAEL B,

Fig. 7 € AHS Agstx 2 AFHAD F
PG FAEREDRLE AFE 2z 158(63).
20%(GNA Be AHe AL e W Fos ¥
olo] e Az AH ZAE YEhAAGD.



)
2
w
a o
= —
[T} 60 =~ Normal{A1)
-+ GFRP Carbon biack 15%(G3)
50 ~#*- GFRP Carbon black 20%(G3)
40 N N N z . " N " A o
300 350 400 450 500 550 600 650 700 750 800

Frequency (MHz)

Fig. 7 EMSE vs frequency plots of woven roving fabric
Al, G3 and G4
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Fig. 8 EMSE vs frequency plots of unidirectional fabric A1,

C3 and C4
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