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Abstract : Recent electroniv devices and telecommunication system provided some new and
serious problems such as EMI, and recent microwave-absorbing materials must be developed
to solve these problems. In this study, the effects of volume fraction of ferrite, and particle
size on the electromagnetic absorbing behaviors of an epoxy composite containing a Ni-Zn
ferrite were investigated. The composites were prepared by the cement mixed method and
shaped coaxial, toroidal, and disc type. The complex permeability and permittivity were ob-
tained using an Impedance/Gain Phase Analyzer(HP4194A) and a Network Analyzer
(HP8753C) in the frequency ranges from 1 MHz to 5 GHz. Microwave-absorber with attenu-
ation over 10 dB at mobile communication band of 1.9 GHz was designed. The microwave-
absorbing behavior of the composite showed that the attenuation curve was shifted to a lower
frequency band and the corresponding maximum attenuation value was increased with in-
creasing the amount of the ferrite. The particle size of the ferrite had minor effect on the
micorwave-absorbing behavior of the composite. In addition the simulation result of micro-
wave attenuation indicated that it is possible to pre-estimate the microwave absorbing behav-
ior of the composite if the initial permeability and the resonance frequency of composite are
known.
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2 AgA AR AFA-volE ERAE
o] nEA} AXNNEZE Table 18] EAE zt=
cresol novolac epoxy resin(ESCN 195-6, J&
ADEREEH)-E AMREEY. Fe,0;, NiO, ZnO
(Aldrich, 99%)E Table 29} ¢o] Zgksle A7
o} odgg g A& FAME 1:2:322 3y
24X7 T/ 3 A7) dz7elA 10A1ZF AxA
Ak, A2E AEF box¥ furnacedlr] £ 5
TH F&atal 12004 2417 FAAIA EA
3 F A5t HztolE FEE vHEUTH

ol#A THER HZol ELEE 170, 200, 230,
270, 325 meshol] Al 2 F3A1AH Yx1=7]1E 88
-102, 62-74, 53-62, 44-53 umAle)2 ZAH3R
th HEo|E el 3H-S AdA AFAA A-
187 (y-Glycidoxypropyl trimethoxysilane, Un-
ion CarbideA}) & 1 wt% H7pstd 2st & o]
RE& 35, 40, 50, 60 vol% 2 o EA|o) H7rlste] &
3tqict. olu ASA|= phenol novolac resin
(Tamancl 758, Y& o}7lej A& AHg3IAH.
EAAHE AP duY, ER0BY, F
Yo Y3 T 1807CoNA 5417 AAIAIA
AR o FA-HTolE BEFA T AIHE Z
2497 27t FelE 3744 A FSiTh. ERolE
¥ A#Eo) 24 0.35 mme] opHMgE 7L T
Ao g 203] Z+1 Impedance/Gain Phase Ana-

N od o

Table 1. Properties of Cresol Novolac Epoxy

Property Value
Softening temp (C) 75.2
Tensile modulus (kg/mm?) 1430
ax 10E-5(1/°C) 2.33
Permeability 1
Permittivity 34

Table 2. Experimental Composition (wt%)

Raw material Fe;05 ZnO NiO
Ni-Zn ferrite 68.2 13.03 18.77
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Fig. 1. Attenuation surface as a funtion of complex
permeability at a fixed fd value and permittivity.
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Fig. 2. Matching boundaries as a function of com-
plex permeability and permittivity at a fixed fd
value.
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Fig. 3. Matching boundaries as a function of com-
plex permeability and fd value at a fixed permittivity.
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Fig. 4. Attenuation behaviors of the composite for vari-
ous thickness at a fixed ferrite volume fraction (0.6).
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Fig. 5. Attenuation behaviors of the composite for
various ferrite volume fraction.
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Fig. 6. Attenuation behaviors of the composite for
various particle size at a fixed ferrite volume frac-
tion (0.6).
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Fig. 7. Comparison of the experimental value with
the calculated value for attenuation.
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the calculated value.
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