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"?_12‘:—’ é_'i ill, —é‘l xl_I”" AI':C‘)J' l“’

»

(F)MataE, e MRty MSotl MI|MAIY FeHI AL,

Y.J. Park’, K.H. Shin”, J. Heo™, G. Sa-Gong'
'Ceragree'n Co. Ltd., "Kyungsung Univ.,**Dong-A Univ.,

Abstract

In this paper, we have studied about electromagnetic wave absorbing properties of ferrite-rubber
composite with a variation of ferrite. Amounts of ferrite in a composite absorber were changed from 52
wt.% to 62 wt.%.

As a result, it has been shown that the electromagnetic wave absorbing properties of ferrite-rubber
composite are related to the amount of ferrite in composite absorber. As a summary, it could be
controled the electromagnetic wave absorbing property of ferrite-rubber composite by changing some

kinds of annex A and amount of ferrite.

Key Wards(Z 2 &0{) : Ferrite, Composite absorber, Reflection Loss, Microwave Absorber, EMI

LA E o 7lgd3dFdMe ZF ¥FE EMVEMCA
' g FAE Zsstn de dAHed. 2Yu,
o]2{ 3% EMI/EMCU A} #d€ EMIZHE A
AE¥del whAbdste] 9% TV Ghost¥al, wmapae AL 7&e FH5go] 30 MHz
AF R AL S I ANE Holoe HY, 1 GHz olYeu, ¥F 30 MHz ~ 40 GHz
ZtF A7 TAA 2R G AAL  ggnx g3° Aoz Awsn . adxn
b AANBERY TS HASAY QA W ANSI 2 FCCE FANAN 2FsE 30 MHz |
g "iAe F, 98 7HA AAFFANEMDEL] - 1 GHzE g.fes}y] s dA FE2EE
T4 Mz A $4 GHzdldol AAM 94 5o Hougy 484 ARgsA2 ;_gz-sa 72

3 ), ojo] ¥ E A HAAAHE 73} AHgEta Qe Aoz, o]t R

N o

7bel Ry FEA 239 ¢ NZE dﬁ}g'
T (FAzad FA 9 Aol 8FHI 9}
ZAd %A s ¢Ee 179-4 Fax: 065-391-1010, 237 437t o]FojA Ni-Zn 2 Mn-ZnA

Ferrite AEFAE 32 HA8s Holglon
9 ol& 20 dB )3y whAIRABRE AAE
Fa4g Fo] 30~ 400 MHz BE2 F7] W&
oA AFFYUE So2 AN Aol 3l

E-mail : ceragreen@hanmir.com
" A4t AP ey
" oot A7 AAYFE T

- 45 -



Kok vE, AAFA7Ied ez Axr)r9
0¥z A3 ¢z o3gm glon, F
F599%E 54 GHzZ FobA L e AAolT)

o]} e HAEFFAY NE AAZE AAA
8, A8 2 =HAR 5o o, dA &
B8 Ferrite’t F2 AMEHI 3Uth o] FlA
422Y Ferrite A4FFAE MHz FH5FgH 9
A} AlgH 3 9len, Carbon 2 Rubbers} £¢d
Composited Ferrite ARE+A*Y= GHz 53
TG AHEEHI . oj9} & FemiteE At
€% Composite® AFAFFA e AAFFELL
WAL, ARFRE, ARFA 2 ovdg9gE
02 EAS Hrksta 9o, Ferrited 338z
A, .Grain-Domain 48] 2 Ferrite-Rubber £%
v T A% AAH 5HELHAE, BL
FAg, LFAY, z8, 28 )3 dH4E @
#Hol it} o]F A Ferrite-Rubbers EgH|&
F AgFFEHe ¥t gy e 470 oF
& Ageoln, A& HH @Y Ferrited] %o
oA 8 FFF a5 HaA gowr EHa
F2&o] Eolddn Bug vt gt

wea, & dFME ARFESFAE Ferrite-
Rubber Composited] ] Al4-5+= Ferite®] 3%
of MFFEAN vlXe Jado] sl AT
a9,

¥ dAFd A2 ¥ Ferriter Nigs-Ag1-Zno4 *
FerOs 318 24& 7HA 2 AEE 1200C A 24
T dxedo AxsH) AZE Ferrite 2242
XRDZ "AFZRE FEAsgen,. VSMez
Ferrite %9 273 §54& #4340 2gn
Composites] A Ferrited 3#F& 52wi%~
62wt.%=2 WSAI7|HA CompositeE A 2Hs %
Network Analyzero] A wkAlzbalgkg 2R 319,
olg7 &3¢9 DataZH ¥ Nigs-Api-Znos - FeoOy
B33 594 Ferrited %% ARESFEAH
o AAAAE dolE Uy,

2. Ferrite ¥ 43 Composite#] 2}

£ a7dME B8¥ 534 Feriteg 713
EastE FAMEA dyez AFEIon,
g2d82E A%F Fe; NiO, MgO, CuO,

Zn0O 2 MnCO; - 05H0 EE4 & AHEst .
2t Alzm9] FA L Table 13 24}

Table 1. Composition Ratios of Ferrite

Sample A saz4

A-Mn | Mn Nios-Mno1~ Znos - FexO4
A-Mg Mg Nios-Mgo1~ Znog - FexOs
A-Cu Cu Nips—Cuoi~ Znos * FexOq

z40 met ARALAN BF - EFY AgE
10412k F<F Ball Millgh &, JAF2ENY 24 r'F
oF 3] Az Azxy Ty BEL g7
Ud 2 FAEd] Hol Fig 29 22 2xzAoz
dxgsPon, g4x8 F A9 ¥ "ol
T oA 34 FAE F BAHLoz AS
4. £ AZ¥ Femite %L  Silicon
Rubber$} 4 :19] £%H]E, Compositeol4] Ferrite
9] 3 52wt %~62wt %2 A st Egside
9, Ferrite-Rubber EFAE 200 Kg/em®sl 49
€ 713t W7 305 mm, 97 695 mm, ¥°| 4
mm % W73 306 mm, 93 69 mm, ¥°] 8§ mm
o] 9% Composite| BE A3 U TH

Fex03, NiO, ZnO, MgO, CuO 2 MnCOs - 0.5H:0

l

L 7'91 %
[ Ball Mill (10 A3}) ]
4 A g
(1200 T, 2 Alzh)
L Nios—Ao1-Znos - Fes04 d
[ 4 ]
1
| Ferrite Powder $4$5 1
|
[ Silicon RubberSt £ & ]
[ 1

Composite A %
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Fig. 3. XRD Patterns of Nips-Cuo1-Zno4 - Fe:Oy4
Heat-Treatmented at 1200 C
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Fig. 5. XRD Patterns of Nigs-Mng1-Zno4 * Fex04
Heat-Treatmented at 1200 C

32 VSM 24

HelolEY AAENE F2 olfdEs AMF
FAAAE QAE Hddd HAAVNF qUAE
quzAlz WBANIE 7|5E sHFgolEN Fdh
= Composﬂ:eoﬂ AHEH & Ferrite %9 2713
E£4& Composite A9 ARFSFEAE 2AF
A 22, AZH Ferrite £'29 A3 E4%
VSM(Vibrating Sample Magnetometer )& A&
o] ZA3 Yt 53], M-H Curve §414 #
3H(Magnetization)®} ® A3 (Coercive Force)2
%39 Ferrite 229 713 54& &34

1200Col A 227+ dAE]dte] AZE Ferrite
oo A7H BEA4E fotshr] 93tq VSME
g 383 AIE Fig. 6.914 Fig. 8.9 Yetd
KAt

- 47 -



IPN HE A9 FHA FHSA A3
(Magnetization)?] Z7]& Mn, Mg, Cu 2% 2381
%107 emud] 4 #< HEL ¢ & Sl o
A& Mn, Mg, CuZt 25 27} Hold4azA H9
zZ} Aot gon, @A oo FUYH HAT
Zz9 274 dd ¥4 glenz YeEye @Al
g A€

9ty B 2} (Coercive Force)2 A7} Mndl 7
£ 961 Oe, Mgdl A% 757 Og, Cudl A%<
945 QeZA AY FFHo wm&EA 23 28I E
4 4 9o ojRE 5 YT Spinel BHFZE 3
A Mn, Mg, Cud] 9x70] 20, oj2iH
2ugg3 40 gHAA Yelye dAbole
i AzZrdEc

ol g A2 RE ALEE AY FHO wEtAy
M-H Curvedto] Aol datidg ¢ +
on, FH9 Wi EHo AVH &4& Yehde
Folt Alde] FHIFE Mnd Cu’t AHER
Ferritet A#{FFEAe] Fastn Fdye=
Mg7t AH49 Ferriter AREFL5A o] "oz
Ao 438 4+ U

Magnetization (amu)
0.005 —

Fig. 6. VSM of Nips~Cuoi-Znos - Fe2Os Heat-
Treatmented at 1200 C

Magnetization (emu)
©.008 -

i
1
i
i
i
t

-0.008

-s0 o 50

Fig. 7. VSM of Nigs-Mgo1-Zmos * Fe20; Heat-
Treatmented at 1200°C

Magnetization (emu)
©.008 -

-6.005
-8 - o so

Fig. 8 VSM of Nips~Mnoi-Znos * Fe20s Heat-
Treatmented at 1200 T

3.3 WA F

FEH @& Ferrite-Rubber Composited] A
Ferrite®] & 3ol 5718 o, A¢FasE WA
godA EiFARge AZAG BIIHAG.
Fig. 9.914 RB%9°] 4 mm Sample®] 7%, Ferrite
3Hako] 52 wt.%olA 57 wt.%2 F7FH8tE o 55
GHzel A4 12 Astd oF 9 GHzAlA 24 A §ol
o] F0}X| 1, Ferrited] FFZF71 we AFdore
Wstrt QlodA wAa ol Fuiso] R &
o] Enet Xt AR dEEE & + AN
o}, ol¢} Z& ZAsE 8 mm Sampled] ZA$ol=
YA
a2y} Ferrite 3 30] 62wt%2! A%, 3¢5
9 AgF ool e waA el WSS
& 4= %t 4mme F ¢, 52~5Twtn B &
oF 4GHzol A 12 AFe] o] FoAw 23 AH{F
B FEI] odeE ¢ F I

- 48 -



T
° -
T
»
&
s i
e
Pl Powder: 52 %
3)’ 10 - —e—Ferte Powder: 57 % | |
3 X r.:‘. " 7 —a—Furte Powder: 62 %
§ < #
B 15 o
é * Paags”
@ it
20 )
.
25
-3
1 3 5 7 [ i1 1315 7 18
Freaency (GHzl

Fig. 9. Reflection Loss Pattemns of 4 mm Composite
Sample Using Nigs~Cuoi~Znos - FeOs Heat-
Treatmented at 1200 C
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Fg. 10. Reflection Loss Pattems of 8 mm Composite
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Treatmented at 1200 T
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