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Effect of Carbon Powder Addition on Wave Return Property of
Electromagnetic Wave Absorber by using Recycling Ferrite
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2281 Washizu,

We studied the feasibility of electronic components
manufactured from recycling powder composed of a MnZn ferrite
grinding sludge and commercially available clay for
earthenware and carbon powder. The effects of the mixing
ratios, matching thickness, and matching frequency on the
high—-frequency magnetic properties and dielectric
properties of rubber sheeted samples of added carbon powder
were investigated. As a result, we found it possible to
utilize the mixtures as composite materials for producing
electromagnetic wave absorbers that exhibited value of peak
frequency (fo) increase by adding carbon powder. It is
possible to design electromagnetic wave absorbers for an
arbitrary frequency between several hundred MHz and a few

GHz.
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Fig. 1 Ferrite core for quick inductive charging system.
(diameter: 520 mm, thickness: 20 mm, weight: 17 kg).
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Fig.2 Relationship between u , and mixing volume ratio
of NiZn ferrite powder..
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Fig. 3 Mixing conditions of various powders.

BAICHABIFLE Vol 26, No. 4, 2002

BikL TLRAEE DTV FHIE 85 witk: 15 wthicEEL, =
LRAHIEES 85 wihd U — R R CEER Lz, b —R i,
— MR OEHERE LTiX0, 4.5v0l%, 8 9vol%, 13.0vol%

(REEM T & FERAEHEDIR AT & > TR 2> 5B d
D) & L7z, E7-BAEME L ERREEDZN 2B — h & D
— R AMEDHBEEIIET ANA (T A NVLEE0un T, 74
NWADREZ I —R N a—F 4 /& TW3) % Fig 4
WO X S ISRBIRD > — MIINT Lz

Ferrite sheet

Carbon film
(monalayer or trilayer)

Ferrite sheet
Fig. 4 Laminated sheets.
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Fig. 5 SEM micrograph and particle distribution of the
carbon powder.
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Fig. 6 Frequency dependence of the return loss
for the laminated sheets (MnZn-sludge 100 wt%).
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Fig. 7 Frequency dependence of the return loss
for the laminated sheets (MnZn-sludge 75 wt%).

—_ Allow ance reflechon

7 l coefficiert | Sal

B / \

S

% Af o

g ) -

|

=

I F=AF/ fo

3
Frequency

Fig. 8 ' Figure of merit (F) of electromagnetic

wave absorbers.
~ 3000 T v v ;
N S7rml) O 61 mme)
S 2800 I g3mmdn T S
) ' . o) 0
c 2000 f---- ® 7 Emm 72rm(C)
% 4 num : 1 ;
o 1500 f---- -: ----- ‘:5----: ————— d-----
w s2mm(Cl) ;
% 1000 [---- ri e Candition 1
e ' ' O Condition 2

500 4 a .

3 4 5 6 7 8

Thickness of sheet {mm)
Fig. 9 Relationship between peak frequency and thickness
oflaminated sheets.
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Fig. 10 Relationship between figure of merit and thickness

oflaminated sheets.
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Fig. 11 Frequency dependencies of the real and

imaginary parts of the relative complex permeability
(z’ and p ) and the relative complex permittivity
(&’ and ¢ ")(MnZn-sludge 100 wt%-composite
type).
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Fig. 12 Frequency dependencies of the real and
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Fig 14 Relationship between 4 . and mixing volume ratio
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Fig. 15 Frequency dependencies of the return
loss (MnZn-sludge 100 wt%).
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Fig. 18 Relationship between peak frequency and carbon
contents (specimen thickness: 8 mm).
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Fig. 19 Relationship between figure of merit and carbon
contents (specimen thickness: 8 mm).
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4. F&&

AL, VA 2R e LTRSS O MnZnR R T >
U, TEARTB I OO —R Uikt = L5 L B L S8R
SHSMECE B R 2 FHE L, BRI OBARERENR D X
ST BT, TORER, BEEROEHRIEN L LT B
RIAD L & F TR LIRS, A— R Ui 52 L
Lo THLERE (f) DMSHEZ M TE SRENHALE R
ST, MnZnR T v R0 wthDREZIT, H—RIARED
BRI, REEEIBmIBS LT 7 mHEGHA. 4 vol%ET,

SREHE X A8mis L O 9 mTIHRRAHS. 6 vol%E THEIITHS.
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