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Abstract: In this paper, we studied the

magnetic
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composite sheets for electromagnetic wave noise

absorber of quasi-microwave band by using soft magnetic FeSiCr and Fe50Ni flakes with the thickness

of about 1
magnetization

pum and polvmer. The magnetic

residual and the complex

investigated to clarify the mixing effect on electromagnetic wave absorption properties.

permeability

hysteresis curve including saturation magnetization and

characteristics of the composite sheels were

The saturation

magnetization was decreased about 10% while the residual magnetization was increased about 15% and

the real parts of complex permeability at below 500 MHz were increased 0.6~4 while those

values at

above 500 MHz were decreased 0.4~25 according to the change of contents of FeSiCr and FeS0Ni

powders. As a result, the

reflection loss can be moved to the lower frequency from 2~3 GHz to 115

GHz as the contents of FeS0Ni flaky powder into FeSiCr flaky powder was increased up to 50%.

Keywords: Electromagnetic wave absorbing, Flaked FeSiCr, Permallov,

Reflection loss, Metal powder

1.ME
Av AFE, FOAH § 4E A044 2 4w
£4 7179 gAEs 9@ nFse ol ol REo
7 EE = A Aa o] =g Fa45% MHz o

Wegow wolxm gl ® o 717

a. Corresponding author: Imoksm@enu.ac.kr

Copyright ©2014 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial  License  (http:/ereativecommons.org/licenses/by-ne/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

o Zubetast 9 oo 4
o olsl Ak

THbE S| E HSEe] A s

wol=o] WAl W 7]7] ujie] wha},

sz 7l 45 A 5 Ads ge #Azk 4
2l A ek, olel @ A o) wAol A
etel s, 2% AR ‘?’-: HAe Felv F

4

of WANA wHE ot ¥ AEF Axu} o]z

HRALQl tulo)) B] | %] &le] @ }‘{1

ARt wol2E F
Fabo] Am Wgkste] xu wl—:t— ’ |

w=o] B elshA

A7 ARHT Ao} [1-9]. E, BEA] 27po] A 3
29 o AR Aol egsiz olg 3w %
A A 2ol A AGE Aol wAlste] Aol 7%



A7) A bl ses] =t A, A279 A TE pp. 462-467,

#&hA) 2

g :

Bl ) Q&2 7]|¥lke]
bl Ao of

Edol B f

o]}
9] 91%le] Har gt}
shupe A Al

WEo] % WAl ol g m YA Fo

Tl Atel

ol el @

of Wl Ao WAREe] HFH EMﬂh 2.70)
glo] 7198 W& 0% olelel AARER WA

Alo) o] & #%
g3 AEES
AEUHS 274
ole] 7b] @Eel RAH I A} (10,110,

A k- gyFgol nd 9 A
A4 o] =7k Aol wAE B Axtsl E5
AE 9 M A EE A =3 A|E7} 39 Q8§ =
i el A HYsst 2 Fods oA
A7) 710 A-&sH=dl §AI7F o] & ) wLo}=
g Fog 9d 4 ARG FF76 S 3= stolH
ZEAE g A7 s =osa Ao [12]

c,} o] o -:I 1 ;\l E = cq 7~|‘ ] er-—",: n]—;ﬁ ':'ii' u.!- ;\FI. ql x] L=

¥ol7] %’-l ?E A=Y A
AW 4

g4 7] 2l

&= O O
a5

I
g o8 HAgoeH, A go]

Wl & 3}
L% A 3=

371

A =
176

M ARE Ao n&R EFele] B ANER A7

o L =

& 7 ?— AR ap AR A (S)e] wi A Skt 2~3
GHze atgapgied o o]%ste] 1 GHz dlg e Fo
M} FAFFE wol=E o Adli=dl Alefe] upiEr)
[6]

Bolefo Az o]g]dt dlolug| = A ESe] 315y}
Forddge oA Ful4E 1 GHz djgew uvba7|
A wye R FYe FeSiCr #'25 o] &3 5%
A E9} FebONi Permalloy #-%2 FeSiCrol| &gt

NES Azstel 44714 Zhze] S45S 3

o qto| A= 91.7%Fe-6.5%Si-1.8%Cr(wt%) §H

””"J‘l FeBONi Permalloy #%& 2t oEgd ©
& o] &3t RAEs 7S A HAE3) v

Al g Ee Y @4s BAE] s 4 7t
oz APt 54 7hEl AgE -ﬁ-”il-.": vi] &

& Abgstlen &#84E 9 MEEEE ¥l
g1l wighe oin] 0.02%°] &kt vigh23 37}
sto] |t 7hEskAct -—.’wﬁ} heE gEEws
AZE 718 ARESke] FeSiCrat FeSONi> 100~120 u
m 37| % 91716l A elste] A

ol < CEREIE e TR

M E & oz TS
R E L g R

A EHAE

7}

201441 71

o] A4k 163

Bulol|l FebONi2 i 20 Ljepyl
3 5 TTT ;“111 #A(F)e] of=
31007} =4 g &2 8515

A F ol Asd

skl Al A ). FeSiCr
;] 7} (,]—CJI
2l nlelr] SEN

QI ."5'— L::!:H] =

H] gk

Egstol

Mow = 7% #gste] B3 A|EE A 2£890).
olg A Azxg B AES FTZ WEE F7HAZIVI
) 100Cel A 4412 7FE -7k & 3A1%ke] W 2h-7}
tahi= 8 Zu4d FHLE AFN HFHem 74 1
mme| 5§ “] EE Alxsai

A4st 7hguold A4l :-’ 2o A4 9 B3I AE
o gyl v v MFEE FAF AAAN A (SEM)
o8 yEslgoy, ME Al ‘_‘E] AHA (VSMIE 2
NH 54& H7tstA L'I g, B AES] 27]3
Ed F Hia BEz1g BEAL Qudds AaE 547
(HP-4291B)& ol §3te] ZAstgon), Axs F45

x i C! 2. '|_” E: l;ll.- f\]_

A% 8,

4

%3

w417 (HP-8753D)& o] &g

grketleh. olul Axtel AF 5

A8, 50 QA Type-N Short connector?] A1
Zool =yl weke] 914 7 mm, W4 3.05 mm =7
o] B3 AEE A9 F FAHsAH 131
3. 43 % 1F
a2y 12 B Ao AMSE RgE AHud e
g4 & FA4E 8R1E7] 9ty AAdv Ao #

: A5,

Fig. 1. SEM images ol flaked metal alloy powders. (a)

FeSiCr and (b) FebONi permalloy.
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Table 1. Magnetic characteristics of each flaked powders

from VSM data.

_ . Coercive Saturation Residual
Material
(Oe) mag.lemu/g)  mag.(emu/g)
FeSiCr 0 178.38 252
[FeS0NI 4] 162.10 2.84
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Fig. 2. Magnetic hysteresis curve of the flaked soft

metal  powders of electromagnetic  wave

(a) FeSiCr and (b) FebONi.

magnetic

ahsorber.
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Fig. 3. SEM images of electromagnetic wave sheets according
to the change of content of FeSiCr and FedONi powders. (a)
plane of sheet with FeSiCr 100%, (b) cross—section of sheet
with FeSiCr 100%, (¢) plane of sheet with FeSiCr 50% and
FeONi 0%, (d) cross-section of sheet with FeSiCr 50% and
FedONi 50%, (e) plane of sheet with FeSONi 100%, and
() cross—section of sheet with Feb0ONi 100%.
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Table 2. Magnetic characteristics ol according to the change
of FeSONI powder into FeSiCr powder from VSM data.
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Table 3. Real part of complex permeability(p * ) according

to the change of content of FeSiCr and FedONi powders.

Material Coercive Saturation Residual Freq. . . ) . o [
™ * (Oe) mzlg.{(.‘rnu,"g) Iﬂilj.’..(t‘lﬂl]/g) (VIR 0% b Bah) 10% 15% 50% 100%
FFeS0Ni 0% 0 167.9 1.4 10 2038 2042 2606 2439 2451 2062
FeS0Ni 5% 0 1586 292 100 1642 1683 1980 2009 2090 19.90
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Fig. 4. Complex permeability characteristics according to
the change of content of FeSiCr and FebONi powders. (a)
real part of complex permeability(p
of complex permeability(p
(h) 5%. (¢) 10%, (d) 15%,

), (b} imaginary part
) (e loss factor tané. (a) 0%,
(e) 50%, and () 100%.
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Fig. 5. Reflection parameter Si of composite sheet
according to the change of content of FeSiCr and FebONi

powders.
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