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Effect of Rare Earth (Gd, Er) on the Permeabilities of Ba—Ferrite
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Abstract

In this paper, we have studied the effect of rare earth (Gd, Er) on the various properties
(microstructure, shrinkage, initial permeability, permeability as a function of frequency, etc.) of
Ba-ferrite. The permeabilities were analyzed by Impedance Ana]yzer{lOOkl—Iz~40NH~Iz) and Network
Analyzer(30MHz~3GHZ). As the result of XRD, all of the Ba-ferrite doped with rare earth was
found to be Y-hexagonal phase. The resonance frequencies at the maximum imaginary value of

complex permeability were observed near 2GHz.

The complex permeabilities of the Ba-ferrite doped

with Gd0Os; at 3wt? and doped with Er:Os; at 3wtde and Swi% as a function of frequency showed _
the highest value at sintered temperature at 9507T/3h.

Key Words(S 2 20]) : Ba-Ferrite, properties, permeability, rare earth

.M 2

Al B A ES ferritel AHEEE FRo=
e AFBEA ALY B4E JdEUE [Agd
9] F& Fele Aoz dEHQY ferriteol Ni-Zn
sigtelEVst Mn-Zn slgtelEst v zEd
Ni-Zn#] #HZ}olEE +4 MHztideH FA&9]
33438 2P o2 Qs 2 AE FAgrt 4
4 MHz ©]3t2 g4 50o] o] 2 o4 Fo o
ol Ao gy ZFE FHsA ez FEd
A4dAty 8 Ara AtgedA 2731 e GHz
el re] AbEo] Erlgslc) eld tha] BAZA
9 MHz®E 4 GHz#t A Fa-&0] #F4sA g1
HdER e #e S48 Jdelde Y-8 &

* PR A7 AAFHE
(AS J4tA] NE4F 344-2 Y3
Fax © (063-853-8350
E-Mail : jsw@netiancom )
20008 39 179 H, 20003 99 99 AAlgkn

887

w4 deE g $-83l9 QIYes a2 x4s
1A e =#HWEe AMHT dTFEC] YT
= o, AL ghel FHol EEAE FHE=
ol o] A7 Aok

olof] B @FejM = FAFH7 GHz g &
A3t Ba-ferrited] 3 ER(GdOs, EnO*®& 025
~01wt%E& H71sEA  100kHz~40MHz w92
Impedance  Analyzer2 30MHz~3GHz dlg&
Network Analyzerg °©]&389 RAES 533to
O dnE vd 24FTH A 2FLEd @2
EAs g 4R,

2. HEYY
2.1 AER=E
94 sete|lEg Qg EFH2 Ba see|Eg 24
% Baps(NipsCunmshaFersOz o AL 2o 715
F AE7 F5tE 24 g8 durAEg Ay
AFZFA 23l BTE AT F HEF 929



J. KIEEME Vaol. 13, No. 10, October 2600.

Temp.A 900C
(C) -~ 1000°C/3h

 J

Time
a8 1 AFEE AFER.
Flg. 1 The profile of sintering schedule.

Gd:0:% Ere0:8 0.25wt%~1wt% 73 0.25wi% 3
deoz HArso Azsgd Azd 23E 4F,
E44 289 238 9389 pellet(23 10mm)
dehe] AHxE, 2FAEY FAEE &8 4@
o toroid ¥Ele) AHE ltonfem’ & YHoz A
Zatgn AHE 29 1oH HAFEE 2% profile
7 o] FZIES) A 900C ~1000CT7HA 0T
dor 4£74& dAFHed ol s2&xs £TF
3T ¥o AzE AES 259 MR 10D
AR F Axse 2L AHE 9t

F 49y T Ay AF HEsr) HAE Az
= AS 0o FALEAN FE5ES apgtder @
o FEEL 2FAT £HFY "ol d FAHE
micrometer® A &3 FAS FI 49 FHT=
= X434 £AM7(RIKAKU, D-MAX MA)E ¢]§
el Cu tubedl A 40kV, 50mAe]l 2A A 5°/min
2} Scan speed® 2074 80° 9 28 73NE &A%
At AL vHATEE FAE 9 H(SEM : Oxford
JSM 541008 ol g3t A|He HgHE 75004 SR
DREEDT o) AHE o] IE & o83 =Y
2 2087 AAF ¥ 42 gAY

222 = §Xg U 54+ FXAE

2 BAE( )2 Toroid Fele] AWl 0.5mm
@y FdstA 103 T 98 Impedance
Analyzer(HP4194A) & AHE-3tod 100kHzol A 2] 99

dast dUEAZLE 2AG F 4 1D~ 94
Adgozd 2d2x 4 Hrlwd wa HWys 4
HEgth BARAEE A7 93 92 20mm WA
12mm 2= A3 EZel=de) AHE 100 kH
z~40MHz7t A= HP4194AS Abgstel Ea9uw
2§ 248 F 4 )~5"8 B Fa4 dEz
e BARAG(p=p+jume] BHE BUHL
o, 40MHz ©o|4¢ FoFoigoldE  Network
analyzerd 9% 7mm, W3 3mm? 52 438
Aoz 3GHz7HA sSHoelg 23 g & 44
6)~11)"0% ol gt EagL Aistgch ol
4 13)2 &3 At A8 oA we e
BAHFE F(£)E bt

#i =L/ (L: 2349 inductance) (n
2
LF% %102 @
(N:tun &5, D : B3 7, S Ade ga)
Z¥ = jololp'- ju™) = R+ jX (3)
p' =X wly (4)
" = Rlelo (5)
r= (TiT5+ szsil_ﬁsgl) +
2TiT5Sn -
V(TATo+ T3S, — ToS8) —4TiTiSh ©
2T5T5Sn
7= _TeSut TSy = TiTW -
T TTy—(TySu+ TSI
z,=‘it§zo (Zo = 50 Q) (8)

ry = *%; ]n-l,f ([ = sample thickness) 9

_ bd ]

£ = ]n(aD)/]n(a) (10}
(a: 2AAZ WA, b FAAD 9H, d: &4
sample W&, D : =& sample 23)

anr b 1

, = [ —&In{-7)]

T e e gDy
(r: A e, T 0 B335, Z 2 54U,

e AEEF)

888



' 3. 87 % 2%
3.1 22Y 5Y 24
3.1.1 284
€ 499 Az 24E Bl gol 9
.

E 1 A2 A 24 9 B
Table 1 Notation of experimental samples
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(a) Ba-ferrite doped with Gd:0s.
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