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A Study on the High Frequency Properties of Mn-Zn ferrite
with Re;03(R=Dy, Gd, Ho) Addition
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Abstract

We studied effects by Re:03(R=Dy, Gd, Ho) addition on the properties of Mn-Zn ferrite. The doping
concentration range from 0.05 wt% to 0.25 wt%. All samples were prepared by standard fabrication of
ceramics. With increasing the rare earth oxides, specific density and initial permeability increased on
the whole. But, the tendencies such as upper result had the measured value on limitation and
characteristics saturated or decreased properties after that. In case of excessive addition of additive
beyond some level, initial permeability properties of ferrite have gone down in spite of anomalous
grain. With increasing the content of additive, both the real and imaginary component of complex
permeability and the magnetic loss (tand) increased. Because the increased rate of real component had
higher than imaginary component, magnetic loss increased none the less for increasing the real
component related with magnetic permeability. But, the magnetic loss of ferrite doped with the rare
earth oxides was lower than that of Mn-Zn ferrite at any rate. The small amount of present rare
earth oxides in Mn-Zn ferrite composition led to enhancement of resistivity in bulk, and more so in
the grain boundary. It was seem to be due to the formation of mutual reaction such as between iron
ions and rare earth element ions.

Key Words : Ferrite, Permeability, Magnetic loss, Rare earth

.M = Aggeel HHn Utk HAW AGFRE}
; ] F7hgol el A71M E4e see] dejup
Ao A7 2Re Bws A 00T e ve s B4 Boz g
}‘}“% “?‘%—4 T-“‘T ogoﬂo] -L“I‘JJF CE} Q":H 3k Z}-Zﬂ E,q‘/] ]_,—:)1]._‘% 2= _zr_clqoﬂ 9= HIo
g e, A2 S4 FAFH 050 Kz A g inae 22 ge @@e vAA Ak old
L= =13 } i i
Lgkel %) \%? SMPS (SWltchmg Mode Power Mn-Zn Ferrite[1-417} 74 oF st "7 Hol =
SuDDly)ﬂ' 283l 23| —“}’j‘oﬂ T MHz 7FA] AgEare ‘F‘BH}‘_} CaO9—‘r S0, = 5&17}3}01 %5_94
Z7ksh nFw JGel MY EARLE Al
disia A7ida 8 Au gy ATk £AEANE T FAZS B o) AP
(] S F 3442, BEHE A2 Yo, F AL s dske
pax 005 B30 A% s dAgol @ FAgel s 2o

Corresponding Author : uschoi@wonkwang.ac.kr)
2002+ 12€ 309 M4, 2003 29 279 13 AR, F7He dedle qaIt 24skE AT 9
2003 39 199 HE HArgs

F\

*

538



A A9 gl Artetel dAS 3

= o
L =
A AANA e E4F FdAdol dE TA

= 7 =
oM £4S Hixgsly] AT o
Ho] gtou}, olejg AEL xRS B9 3}
g AP 7|E Ao B

weta 2 dAFdMes HmE LA

sha, A of 2o g oj29 Xy EAY W
7 S SER ANES At B 2F8AE
G4e B2 HubAY 982 FAlA Fupd
3 AEAde FAU 2RIV AddEE HER
At E F Dy0s, GdeOs, HopOz& Avbsle 3
Foll w2 549 wsls AHudch

= o
2.1 A HA =
Spinel A2 7IA& #HATIEF dlEHY Mn-
Zn Ferrite 9] 71224 & AF3n A7) JER

2stES Hvtste AlHE
2498 = 999 %
MnsOs, ZnOE °] &3t a-FeOs b3l ol
& z7]&"He] 0o A MnsOsut ZnOE 2
FAE&S RolE a-Fe0s ¢ MnsOs -
mol% : 25 mol% : 23 mol% Hl&=E
EXAAE FREY AR B 524 £ 2
S 247N 7F AANT T, Sievedtd] B Al <
b mAELe 3 T/ming %2 &
A A HES FAaE AAst:, B4
45 o) 8o EHS Az
A E B HUME DyOs , GdeOs, HoOsZ
Z+zE 0.05 wit%, 0.10 wt%, 0.15 wt%, 0.20 wt%,

025 wt%E st A7 F b s 2

o] Bure Alzslgrt Azy BT 5 wt%
PVA F89L& 10 wt% H71slo] pellet o Ej st
toroid® ¢] A E 7+ 400 kg/cm’e] YHeoz

o

~AL

@A]é‘}‘ﬁq arE T 3 DC/I'I'lll'lgl %:
L2552 1300 T 1350 TollA 3AIZF AAEE

I PVAAAE 9a] 400 TollA 2A7Fe 2& /=

539

A7) AAA B85 =5, Vol. 16, No. 6, June 2003.

2R = o tg/em) )

m El

[*3

1 Wed F715A9 FAlmoisture weight),
W EBHolMe dA4FA(suspended weight),
WeE AZ2FA(dry weight)E 48 gholt)
Azd AN#He AAFREZ AHEIA XRD
XA 34 BA47)

A 30 kV, 20 mAe FAoA 5 °min® scan
speed@ 20 oA 80 ° & 2877+& A AT

222 MXI1H

=] [~ i |
AAAH B4 BHS A AGES 2FA

&, HA%aE Z tandFe Ay E g

AEEL pelletd oz AZd AH $d F9
Hesty BEA dvdt F Ag AFE F 6
TaA 208 A% EA=sd KEITHLEY 6517
(High Resistance System)® A|@ 3 AZ7re] A
PgAPES @3 & -V EXoEN wE AF

Z 20 mm, A 12 mm2 mold
A3 ANHEG olg3te] ATt
BA7] (HP4194A)2 Az9 A

06 mmzAdL 113 o} AHH2E =
o A, WAE SHT F
[10-12] ) (3) o= AdSF .

ol
-

3
2~
L

1>

(2)

(3)

25A48S 543 AW e A2 100 He
ol A 40 MHz7}A 2] 3t WolA B od
28 ZAsAL, FAE @2 dAds ZAHZS
A% R ALE Lo AY FAHEER st
T4 (4)~(6)& o1&t AHakst A
Z# = joLo(n'-n") = R + jX @
W= Xl (5)
w = Rilo ®
ol EUE tandE AMEA Fuldro g &4
E4& A9 R



J. of KIEEME(in Korean), Vol. 16, No. 6, June 2003.

=
3.1 =24 24
2 Agol g8 AxE =4S F 1.7 Zo| #
gt
1 A¥RA 24 R E).

Table 1. Notation of experimental samples.
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Fig. 1. Variation of the density with the

compositions.
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Fig. 2. XRD patterns with compositions of ReOs.
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