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Abstract—In this research, the microwave shielding characteristics of the carbon fiber reinforced composites were stu-
died. Carbon fiber-epoxy prepregs of 135 plies were laminated, hot-pressed and prepared for measuring the shielding ef-
fectiveness. Two kinds of carbon fibers with the modulus of 24 and 36 ton/mm’ were used and the fiber orientation angles
of the composite sample were 0, 30, 60 and 90 degree, respectively. The experiments were carried out by using the net-
work analyzer(HP 8510) in the corresponding frequency ranges of 1 GHz-25 GHz. As a result, the transmission loss was
decreased as increase in the fiber orientation angle for the direction of the microwave. Especially, the composite sample
with the fiber orientation of 90 degree shielded the microwave up to 99.9 %(0.1 % is only transmission power). Also the in-
verse proportional relationship between volume resistivity and shielding effectiveness in the typical isotropic materials were
not established in the fibrous composite materials of this research. That is, in spite of the same constituent materials(such
as fiber content, fiber grade), the shielding effectiveness as to the fiber orientation was revealed as a great differentiation.
So, on preparing the fiber reinforced composites, the controlling of the fiber orientation within the composites must be con-
sidered for the shielding effectiveness as well as the mechanical properties of the fibrous composites.
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Table 1. Characteristics of carbon fiber used in this study
Carbon Tensile

Modulus  Elongation Diameter Density

Prepreg* fiber strength

(corl:;mgersialized) (kg/mgmz) (ton/mm’) (%) (k) (gfom’)
CU0753 380 24 1.6 7 1.77

HCU075 : 320 36 1.3 6.8 1.81

*manufactured by HANKUK CARBON Co. Ltd.
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Fig. 1. Sample cutting direction for idealizing the orientation of the
reinforcement fibers.
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Fig. 2. Cross-section of the samples and fiber orientation form.
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Fig. 3. Simplified block diagram of network analyzer for measuring
scattering coefficient(S-parameters).
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Fig. 4. Structural model for a high modulus carbon fiber.
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Table 2. Volume resistivity as to fiber orientation

Fiber orientation Vol. resist. x 10"

Sample names (degree) @ - cm) Pe/Po
CU0753 0 0.512 1
(TM=24 ton/mm’) 30 1.01 1.973
60 2.09 4.098
90 4.07 7.950
HCU0753 0 0.283 1
(TM=36 ton/mm°) 30 0.77 2.721
60 421 14.88
90 8.78 31.025

HWAHAK KONGHAK Vol. 35, No. 5, October, 1997



670 Alghy - 71

3 ;;\ (a) Reflection Loss

Loss[dB]

[ (b) Transmission Loss
L 1 A 1 i 1

5 10 15 20 25
FrequencylGHz]

Fig. 5. Reflection and transmission loss as to sample thickness when
electromagnetic waves are perpendicular to fiber orientation.
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Fig. 6. Reflection and transmission loss as to sample thickness when
electromagnetic waves are parallel to fiber orientation.
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