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Preparation and Absorption Characteristics of Ferrite-Based Composites

Prepared by the Pre-Ceramics Method
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J. Takada, M. Nakanishi, and T. Fujii, Faculty of Engineering, Okayama University

In order to develop wide-band microwave absorbers
we tried to prepare composite absorbers consisting of
magnetic loss (Ni-Zn-ferrite) and dielectric loss (SiC)
materials. Dry or wet mixtures of Ni—Zn-ferrite and
polycarbosilane (PCS) were cured in air and were then
subjected to pyrolysis forming of the ferrite compos-
ites. The composites produced by the wet mixing had
a granular structure: the PCS surrounding the ferrite
particles suppressed the sintering and the grain
growth of the ferrite composites during pyrolysis. The
matching frequency due to the magnetic loss linearly
increased with increasing PCS content. Moreover, the
ferrite/SiC hemi-crystallized composite cured at 200°C
for 24 hours showed a wide-band absorption spectrum
with both magnetic and dielectric losses.
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Fig. 1 XRD patterns of (a) Ni-Zn ferrite and

composites with PCS contents (b) 5 wt%, (c) 10
wt%, (d) 15 wt%, (e) 20 wt2%4, and (f) 30 wt%.
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Fig. 2 Calculated absorption spectra of (a) Ni-Zn
ferrite and composites with powdered PCS
contents of (b) 15 wt% and (c) 30 wt%.
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Fig. 83 Dependencies of (a) the matching fre-
quency and (b) the matching thickness on the
amount of PCS admixed in various processes.
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Fig. 4 Complex relative permeability (a) and
permittivity (b) of the composite with 5 wt% PCS
cured at 200°C for 24 hours.
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Fig. 5 Calculated absorption spectra of a sinter-
ed composite with thicknesses of (a) 7.9 mm, (b)
5.0 mm, and (c) 3.0 mm.

FIoIRS I, BEEFOEEOGE, X7 2514 FRE
BB EED T & £ X BRI OBZ, TR
OFEEDHNLE L U EN MK E 5 A v, REEM/ 2
W, HE - fE7s EOERBFICINL T 2 EBEINORFEE
TV, BELER/ICE Y TOMARMBELREEL TV 5.
KRETIR, €53y 7 AESMEIOEREELE LTHL
W LET Iy 7 REERBN LN, TOFEGERLER
BIR2 Lickh D, 208K o+ ROFEME ST X
EEH IS, AR TORMEIER L FERKERN
B2 1 FRERRA RN, (ERGRGD S S a&kBkE
AR AR A ETRE & S, WREBRORHEM LA IR s
3. ARETRN LIEAMES Z o ERFEPT RS £
IUNHFTCHEETNEIENTH 5.

#H OB ATEO—EZ, RRFERERRERYS
GREEEE 10450250) B LU = 2 V¥ — « EEEEIINTR

821

NI | -El ectronic Library Service



The Magnetics Society of Japan

EH W et Leh

BB 50 RERFERFRELEHAFHELE
BET, BFE FEKFEIHRGT, @6l
MLARFETFMER, F3 [ F
11 FENURFERERHRE, BECES.
HPFY ERMEMEE, @B I

EEFEME [ RMIEK D v v — v 7 ATHFRRE] 7o
V7 MK BAMEMRICLDITOOE L, 7, B
THENBEEDLEBEFOEZ OMAEOH 4 » LEEN
TENARZWKEEF L CCRBHOEAZELE
ER

& & X

1) FMsEE, KHEEE SHEFT #agEk BN o &2
A FL, AEIEX: BAREAMSFEREE 22, 297 (1998).

2) S. Sugimoto, S. Kondo, K. Okayama, H. Nakamura, D.
Book, T. Kagotani, M. Homma, H. Ota, M. Kimura, and R.
Sato: J. Magn. Soc. Jpn., 23, 611 (1999).

3) fAA (& EFEih: BETEBREEFSWXEE J74-B11 421
(1991).

4) BE (& STEHREEFRWGE J76-B-L 725 (1993).

5) - M. Nakanishi, T. Shibuya, T. Fujii, and J. Takada: MRS
Proceedings, 656E, DD4.4.1 (2000).

6) tvh H, TFIEM, BEE 5E # BE O E B8R
BLUBEKIES, 47, 927 (2000).

(200223 B 11 B%=E)

hff B ahicl ok

8 REAFERFEREFHERHELIEE
duR, BE RilRFETHRBE, REC
E3,

EPY \EEbEMEE

BeELE Luv ok

2 FEAFERFREFHREHE LIRS
E7T, BE BEAEMRESRIIMAE,
T3 FELRFTLFEHF, F11 @Al
FRFRDEE, HECES.

BPY MmEMEMEE, B

822 BAIGA#MSSS3E  Vol. 26, No. 6, 2002

NI | -El ectronic Library Service



