A Study on EM Wave Absorbers Using
Conductive Cloth
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Nomenclatures

Magnetic Flux Density Vector
Capacitance

Electric Flux Density Vector
Thickness of n—th Layer
Electric Field Vector
Conductance

Magnetic Field Vector

Current

Electric Conduction Current Density Vector

Inductance
Resistance

Voltage

Voltage, Current in the Air Region

(Input side)

Voltage, Current in Sample
Admittance

Impedance

Characteristic Impedance
Input Impedance of nth Layer
Attenuation Constant

Phase Constant

Permittivity

Permittivity of Vacuum

Equivalent Permittivity
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rn

Relative Permittivity of n—th Layer
Propagation Constant

Wavelength

Permeability

Initial Permeability

Equivalent Permeability

Relative Permeability of n—th Layer
Permeability of Vacuum
Conductivity

Angular velocity
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Abstract

In this thesis, EM wave absorbers were fabricated with MnZn, NiZn,
Ba ferrites, and Sendust on the basis of very thin conductive fibers.
The purpose of this research is to develop a complex EM wave
absorber with superior EM wave absorption based on conductive
fibers.

A conductive fiber which has shield property of 20~40 dB in GHz
was used in this work. The absorption ability of EM wave absorber
can be increased by using the conductive fibers, because some
absorbtion and return losses can be occurred by the conductive fibers.
Moreover, the conductive fibers are of light weight, thin thickness, and
can be used as binders to fabricate complex EM wave absorbers,
therefore it is possible to apply them to the fabrication of EM wave
absorber without influencing their weight and volume. Complex EM
wave absorbers were made by pasting a sheet of fiber on the backside
of existing absorber using epoxy paint which is flexible and not fragile.

In this thesis, two types of fibers, (one is gold—plated with about
0.1Q/ cor surface resistance, and the other is alumina—plated with 60
Q/ e surface resistance), are used, and some EM wave—absorbing
materials with high absorption ability, such as MnZn, NiZne, Ba ferrite,
and Sendust are used.

As the experimental results, the gold—plated fibers couldn't increase
absorption ability but could be used as EM wave shielding materials
because of their high shielding efficiency, light weight, and thin
thickness (about 0.09 mm).

Comparing the EM wave absorbers composed of the alumina—plated
sheet with ones fabricated without the alumina—plated sheet, the

former 1improve the absorption abilities due to the reflection and



absorption losses resulted from the alumina—plated sheet itself.
Shielding efficiency of alumina—plated sheet is not better than the
gold—plated sheet. However, it can be used as EM wave absorbers
materials because of its average shielding efficiency of 20 dB to the
EM wave absorbers in GHz band, and its thickness is 0.25 mm, weight
1s light as well as the gold—plated sheet.

Fabricated MnZn ferrite, Ba ferrite, NiZn ferrite, and Sendust EM
wave absorbers are useful as a EM wave absorber for S—Band,
Ku—Band and C—Bnad, respectively.

This thesis shows that EM wave absorber fabricated with conductive
fibers can be a candidate of EM wave absorber with superior EM wave
absorption ability for GHz band and do not allow permeation of

unwanted EM waves.
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Fig. 4.1 Photograph of the alumina plated fiber sheet and the photos made
from electro—microscope: (a) fiber with alumina—plated, (b) fiber without

alumina plated, (c¢) fiber with gold—plated.
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Table 4.1 Physical property of the alumina—plated fiber sheet.
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Fig. 4.2 EM wave shielding effect of the alumina plated fiber.
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Table 4.2 Physical property of the gold—plated fiber sheet.
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