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ABSTRACT

The frequency dependence of magnetic permeability (i) and dielectric constant (g} in MHz-GHz frequency
range and their relationships with microwave absorbing propertics were investigated in sintered and composite
Ni-Zn ferrites, respectively. It was confirmed that zera reflection condition was required the real parts of
permeability and permittivity in sintered specimen, and the complex permeability, permittivity and dielectric
loss tangent in composite specimen. The real part of permuttivity varied with the replacement of nickel by
manganese in sintered Ni-Zn ferrite. Therefore, we could control the matching frequency and matching thick-
ness.
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Fig. 1. Material constants vs frequency spectra obser-
ved in NigsZngsFe.(0, specimens,
(#)} sintered specimen
{b) composite specimen
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Fig. 2. Microwave absorption of NipsZmgy:Fe;0; speci-
mens with maximum attenuation.
{a) sintered specimen
(b} composite specimen
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Fig. 3. Impedance matching solution map for zero ref-
lection of NiysZngsFe,0; specimens.
(a} sintered speciman
(b} composite specimen
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Fig. 5. Theoretical estimation of zero-reflection frequency and ahsarber thickness in the Niys—,ZmsMnFe:0, samp-

les.
{a) x=0 (b) x=0.05 (c) x=0.1 (d) x=0.2

A (HEFE Fpd o) A S pSed whaE s d3]
Ho] 4 (B)e FbAl 270 S5 o8 o uy B
AE e gloh A G 2EA Y ARFrEAAE
AAshed Eapdez AR ealn

247 (3), HAERYE &2 234 @ E3h 4
AFrE5E 24U YS & 5 gl A A" 4
F 48, "H e AnlFrEAdd w2 FuE 24w
71 98 JRND A I MnE A7 BN Zngs
MngFe,0p 1 x=0, 005, 0.1, 02) %% /3% & A=
P} Foag LaEA4L FabElgoh

A ZEL NigsZngsle,Oy @Al AlHA FL3pgich
wakefo]l Frlddel wl=l Bafrbighd Ao wLd

A 324 A1 E(1995)

e Helw $AE dede ZrlEv(Fig 4 3389
Skl ot Aggebese) AR e dEe 24

al @) 6yE 45 Fig 5¢ Jepidch x=0052
o] 57}5} 23 s A5g) o (500 MHz)
FAS d4mmE 75190}, o))
of 7% ol & HAs ) x=02
2] Al 2 Zﬁ%ﬁ%_’ﬁ% 350 MHz2] =%} o<
L= 01%6}1 AREAL s4mmE Fobstgich @

2)
2]

uJ-;

ol ZHUFE AUF I A5} o o5}
E e =1/l Buske el 2 A3
N LR ol EPE Aulaa] olaldt HAL &2 Frle
Atk 3 224 A §4E VEEOE



24 -

277 Al ARFaes A LR o)F4
7)1 wpatoln] AilEAd FHHel AFE olFHE o
A w'H e’ 9E & 5 glck

um e x7t Frkgtel] wel BlegHx=0 1"=19, x=
005 p=21)F 2 B Hol whrkape] Fr1gtd vzl A
A7} Zobste AW ol dhdd o2 ake] Frl
Adein @gtEch oA wabe] nlig Yzl K
A-g2) F wsgle] §HEY Fobl Ndsgr] 48

olztx, AbEE

4. 2 B

NigsZrgsFes 0, MpelEE AAMN s L3¢ %
o] 7hzbe] QlHERlA A e des v A s QlAE 2ALG
AT A2AA = w'#H e, B w1 g, tand, 4
2] éﬂﬂﬂl 474 Age shte] Age] ZH5
B3 ARE FA AR FAE & 5 A
g Ayl 3424 vet 2FAE AT
7} Faeta H3RArL Erldhe gl o vk Ni-
Zn ferrite £AA A FHEE W47 s wWatez
U ol e A8 Hohel) we A gEales)
APFAE 24" T 3ok

A3}

REFERENCES

L WEEEL, “EERERE" -4, 77116 (1987)

=]
=

ol

. K. Hatakeyama and T. Inui,

. HM. Musal, Jr. and H.T. Hahn,

. MB. Amin, J.R. James,

- HAT

kal

. Y. Naito and K. Suetake, “Application of Ferrite to Ele-

ctromagnetic Wave and Its Characteristics,”
Trans. MTT, 19(1), 65-72 (1971).

IEEE

., Y. Naito and T. Mizumoto, “Effect of Doping Carbon

in a Electromagnetic wave Ahsorber, Rubber Ferrite,”
Trans. IECE Jap., J68-C, 3, 258-261 (1986),
*Electromagnetic Wave
Absorber Using Ferrite Absorning Material Dispersed
with Short Metal Fiber,” IEEE Trans. Mag, 20(5),
1261-1263 (1984).

A9, (A, HATE, A< AR, “Ni-Zn Ferrited]
A FpEAg o vlFc dAy 28] 98" [ Kor. Ce-
ryam. Soc, 2RI, 177-182 (1992).

“Thin-Layer Electro-
magnetic Absorber Design,” IEEE Trans. Mag, 25(3),
3851-3853 (1989).

“Techniques for Utilization of
Hexagonal Ferntes in Radar Absorbers, Part 1 Broad-
band Planar Coatings,” Radio Electro. Eng, 51(5), 209-
218 (1981).

A, i%‘?&, 2144, 7%, “B3 Ferrite
ﬂj}ﬁ—rﬂbl 43 Aol 2 glalds A f Kor
Ceram. Soc., 29(4), 283-297 (1992).

. K. Akita, “Contermeasures Against TV Ghost Interfe-

rence Using Ferrites,” in Ferrites, Proc. of ICF, 835-

889 (1980).

233+



