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Magnetic Properties of Mn-Zn Ferrites Prepared Using a Magnetic Field
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Acicular manganese zinc ferrite fine particles were made from
the as raw materials of acicular a-FeOOH, Mn(CsH,0,); , and
Zn(CsH/0,),. These fine particles were oriented with the long
axis in parallel to the magnetic flux direction by a magnetic
field of 7 kOe. The fine particles were then formed into thin,
multi-layered toroidal cores. The green bodies were sintered at
1200°C for 6 hours in air, then cooled in a nitrogen atmosphere.
The crystals of sintered manganese zinc ferrites were strongly
oriented to the direction of the (110) plane of the spinel; this
plane was formed along the upper plane of toroidal cores. The
crystal growth behavior was similar to that of a manganese zinc
the (110) plane. The initial

permeability of crystal-oriented manganese zinc ferrites was

ferrite single crystal of

2120. The sample exhibited good high-frequency magnetic

properties.
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1.3 L & IC

B, EEHRORBICE DIBEH b T 2 ASORBHIR
BT 2 BYBREROHRFOERNEE > TS, ZoLdk
REAOHT, EHFL, SHRMKTZAVWA I Mn-Zn 7
T4 MIOWTRHFEENDTER D2, §EE Mn-Zn 7251
M3, RERITFONFEALICH - BRI TH 5.
ZNICE DBRER T £ 51 hOBYIBRRBIUOSR/R 75
1 FORFIEBEEESE 2R OO T, BARMRMEE -
LTEETHS.

BlliHE Mn-Zn 7 = 51 b 2T 3 1T, SRR ORC
HEHEAROBRIIEELSHETHS. T7abb, $HRM
BITF ORGSR & MR K - THRESNBRULB S A&
DRFRZHIREICT D & & BIT, ERLUZEBOBES AR EBL
BHAMPHTITRS LS ISR F 2R3 2 &It k-
TRWIIBEREF DL IICAD ETFHEEINS. 22T, &F
H13, $MR a-FeOOH ZAWTHERIL 728K Mn-Zn 751 b
PRI F ORER AN B L RIS DWW TRE L. 358ic
NS EENT hOA FIWR 7 OREEA TN L TRIE A S
A S BRI RSO (TS T &Ik DEEME Mn-Zn 7 =51
FEERLUZ. Fa, IS ORMIEED L UREEHEI O
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TRELI-OTHET 5.

2. RB A &

HEEERNT, SPRORI AW 4um, SHRE (Baliaah A%
40 DEHR a-FeOOH BL T Mn(CH,0,); & Zn(CsH,0,), 2RIV,
EIVHT FeMn:Zn=689:208:103 &7/45 L3 ITRRL, k&L
7/ =V ORGHERT THEBSERIC L D HRAL,
A5V —ROBEEDZERL . IhEEELRNI D ITER
LTERE Lz, Ths BN} 2 800°C, ERFMIAT T4
R 9 2 2 ok D, MR MnzZn 72 51 MEKIT 28
L7z, 252 oA FIURa 7 OREAMICH LT, $HR
Mn-Zn 7 x. 51 MERTFOBMLAES AN TIZRS X DI
7kOe DOAFBEHEZEML TYHE LA Zhi, £E8EL,
1200°C, ZE5HIT, 6 RFEIABER 1T, BERFHKP THATY
B EITE DR E ST,

AR ORSEERCIEIEL, X SREHTEAXRD)ICK DAHEL, 4l
Hitd, EERETEMSSEMICE DB L. £, VB
ROBBEKERIE BH 71 HFERWTHIEL -

3. BRBIURKE

3.1 $HR Mn-Zn 7 = T MYRIF ORESBCHES K ORATIE

YEBLL 728K Mn-Zn 7 = 51 MERIFORESEFMEIZ DN T
BR#$ B0, 8K MnZn 751 MEKRITF &N > 5 —HilE
ZHERINT 41 0BG TRAL, HMHEIBLU > F—iBiEm
AEEEERIC L DS B, A5 ABK EICRE
L. I0E, 7kOe DIVERBES &I L THTAEB L
EEAWENCHIMNS BRRAIEINA ¥ — BRI B2 LTk
AR 2R L /2.

Figl 13, ACPRERIEEST5728HK Mn-Zn 7= 51 MERITO
SEM #%RT. #kka)Nd, A5 AR U TRTHAICRES
ZEHMUIZEE, SEoNE, H 5 ABRICN U TEE AT
BEHML ZHEB LU IL, BREEINLAENEEDR
BThs. ilelaid, SHRIRFOREDAMAMEIZN L TE
TAMICEIATS 5. —7, aElo)id, sHRIRITFORSEDsHss
B IR U TREAIICEAT 5. 2315 DRERD SSHRER
Fid, EORARBGK R AT K D BEIA AN U TR
SATICEEIY 5 C &SRR S .

Fig2 i3, BOmUEZIT>/28HR MnZn 751 MKITR
MDD X METRZERT. deka)ld, A9 AR L TETH
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Fig. 1 SEM photographs of oriented acicular Mn-Zn ferrite fine particles:
(a) parallel-oriented sample, (b) perpendicular-oriented sample, (c) non-oriented sample.

MICHES ZEL 72856, &Rlo)d, o ARBITH U TEE
AINCHERZEIMU =858, &k, BEEELAangEs
OEETHD. 2B, O X BWEFRNE, Ho AEREITHL
TEEHAFDNSHELZHDTH S, TXTOREHIBNT,
(20)EBLUBIDEN S DEHTE— Vg < B, 22T,
(G11) T O B R BT T 5 (220 2 5 D EHTRE DO EE
loylonEBHL2E 23, @kl a)B L UREp)IZZENhZEN 085
BEK0S1 Li2s. BREEMLRNEEORREN )T 068 &7z
D, W a)B L UREH)IC BT BT ETH 5.
Mn-Zn 7 51 ROV ENSBEH U2 070 ThB T &
Mo, Bk a)id<110>71, & D)< 11>AMICRIL THh3.
F AR o) R TH B,

PEDOZEEDENR Mn-Zn 7 = 51 MERIT- ORI,
EREAMIC 311>/, SEATIC<110>HHARIH L TS &
EZS5NS. KIZEHR Mn-Zn 7 = 51 MEEITFE HCLIZL Bt
FLyF I TETN, SHRIRIT O &« OREGERIFERD % ik
L7t SEM 8875 I HICk it =g Lr-.

Fig3 13, B|RIZBNT, 1 HED HC T4 15, {LETyF
SN EFT S B OER Mn-Zn 7 = 51 MEKIT-O SEM &
ERY. 25, $HRMnZn 757 MK, % 4000m
DIALF AR DRERFI 7~9 iz > TERENTWS, i
R BT AR T L TN ENLSROTEAALE TS
LTWa. HEEFOIRBEY Fig2 ITRLE X BEITHRE
DEHRMBIF OREA D31 > A M TH B Z EnH. FhEN
OFETIE, S1>AFIE 295° DAEE BHD<11>AHBEHR
PRIFOREAFENZAN - T, IZFEFIL THEHDEEZS
ns.

3.2 Btk Mn-Zn 7 = 51 hOFRE B X OREE B

SRV HRFEROMRIL, SHERIEFEER K 2 A
DERIZH D= DR BE G Ad<111>A10E725 Y, T, #i
HITREI L LD ITHER L 728MR Mn-Zn 7 = 51 MRS,
<NM1>HTAZEEHRBRL T ORMA TN T TIIFRFIL Th B
EEZEND. ZOFD, bOA FIVRIT OREEHETR L T
SHRTRIT DB E EATITAINTY 5 2 &Ik DB W FIBREERA
wohsEEALNS.

Fig4 1&, MR Mn-Zn 7 = 51 MERITFORITEA 2R
7. K(A)B)BINOWEENENEERDN, #REERRB L
RSB 2R Y. BomDs ki RO s L O SAd 1As
HD, EBICHERRSE AR T Z 0 RE I N TS Y,
UL, #EEdad, horAWRa7 EmEicat LT, $HRM
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Fig. 2 X-ray diffraction patterns of oriented acicular Mn-Zn
ferrite fine particles: (a) parallel-oriented sample, (b)
perpendicular-oriented sample, (c) non-oriented sample.

Fig. 3 SEM photograph of chemically etched acicular Mn-Zn
ferrite fine particle.

RFOBERENHES, BEATNORMIRETHS. T
BBRCHIBES S A — AT H 5720, THHREEAHIAND
RAIREETHS. T T, BEHAAICEHRIKRIF 2 R2Ard 5
7=DIZ, $HRMnZn 7z 51 MEKITICTY /—)VEMA, &8
TR E DTS gk forsikarzo 13
DEFIKTEIT 7k0e DINERESHEENL, BERIEY 5 Z&ick
DERZT 57z, 783, HEODICEEE MDA 2T 75
BBEU RO AR 710 LT, 7kOe ORISR EEINL T,
FERCE S B723B 2R RLL, B Mn-Zn 7 2 517 b O#SS,
RCrtE B L SRS DV TRE L 72
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Fig.4 Schemes for formation process of crystal-oriented Mn-
Zn ferrites.

Fig.5 i3, BdAE Mn-Zn 7 257 b O X BEHRZRT. &
EHA), BEKB)BLUEEN OIS, MERdN, BRRmBL T
BRI K DIERIL Bt TH 5. 72b, O X #EHK
i, ROAFRTT LB SHEL O THS. HEHA)C
BOTNENSOEHTE—ria<EHN1z. Zdhud, hoo
AR T LEICK U TEHRIRLT D RB A EE TR
ML, BEEATICHTICREL THWRNI L2757 TN5.
F7e, RUSRCIAET > -EEHE, (110} 5 DEHF E— 2 2%
<Ehz Zolins, BEAMO{YARE, Sabbik
PRLF-OREATNS, BEEATIHTICRML TS EEXS
h3. ZhSORIMEIOZERIWERAEORE I RITTHEICD
WTRHT 2728, &FERAED MO~ YR T LROERED
PRS2 SEM IC K DEIEL 7.

Fig6 13, &ACAIGHE TR L /- BeHA O SEM %R
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Fig.5 X-ray diffraction patterns of crystal-oriented Mn-Zn
ferrites.

BEETILEL Y F 2 T %7 L8R Mn-Zn 7 2 51
FOM)EBEINNO)FEDHAIEE OO TRY. &HElA), &
BiB)BLURRKO)IZ, BUBRCN, SHRESHECHTPS K OREEEIC
K OERL A TH S, RBFEEML=88HB)BLNC)
IBWTRERIEIAL TV, T TEEBHIBWTEY
ERREREZELE LU TEHLE. BBIOEGERBREIL. &
BRI TN AR UIRRICEER L TW A0 SERL T
WIZWE & OERERERIR LB L, KRN TOEMES
STNTEEEN S, 2 BPESRICKDEHLZDDTHS. Zhb
ORGP F R L2 & 25, BE AN 47 um, HEKB)S
FUFEHOIT 125 pm BE 91 um &, FHEBPERHAKE .
AU, SHRBKIT A ERRES AN L CREDA Al L
T &Iz, SHRERRITF DA mORSRRREA BT &
DETLRTNIEICE D EEBZOND. Tz, HEHA)DER

crystal of (111) and (110) plane.
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Fig.7 Frequency dependence of initial permeability of
crystal-oriented Mn-Zn ferrites.

PRI ONEREEIE, BESR Mn-Zn 7 = 57 bO111)iH &Rk
ZARREW LR, ZABRO—IBRICERINTHD,
HEHB)H L UERH O BRSE: Mn-Zn 7 251 bO10)EE[F
BIRROBRTH S, IhsONEMEGEDERIT, Thth
FRBACIB L UREBACIIC & 0 BRI T DRCHIA HA%<111>
HHBL U110 AMNCRRIL 22 & & 5.

Fig7 13, AACADHECHER L 7= BEb R D 9IEREER O R
ERT. BhA), BE@)BLUREC)T, HEgRdW,
RESACHS L ORI K DERIL =B T 5. BB
A% 0.1MHz FrDFEBRERIS, RESRCAIZAT > RO R b E
V2120 &72%. UL, SNRBEEZENYT S Z &Ik DR
FNCSHRMRI T AR L 72 Z &8 K UNERLE D SRR &
DRL=ZEICEBEEZSNS.

Fig8 i3, BACHIAE TR L 7= BHAD tand DEIBEUREFNE
2rRY. R A), BEB)BLUEEHON, HEhdm, B
Bomld L OREREI AN & DVERLL 7= TH 5. tand 731,01
725 FEREE R EER S U TER L& T3, B
Emzfro2ibhd, BRIFSHESEFAE sz, ChUTsR
FIF OHOBIROBHISE I MEREMH L 22 LI2L 5 B0
THBEEALNS.

4. %%

o

#HR o-FeOOH IZ Mn?* B Zn? 1 A 2 25 L THERL =
$HR Mn-Zn 7 = 51 MERITORRAAB L MGG 2/
=, Flm, THNSDOEHR Mn-Zn 7 = T MERIFERWTRES
HENRESAIE S BB AE Mn-Zn 7 = F1 MRS > U RHE
L, ZORERFEMES I VRGOV TRIH L.

(1) {ERIL7=8HR Mn-Zn 7 =57 MRRIFIE, SHTRERICHL
T, FOWREEESFHIZE D EEAAICSI>ABBE
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Fig.8 Frequency dependence of tand of crystal-oriented Mn-
Zn ferrites.

CEMIATIC <110> A TR S 5. F72, $8K Mn-zn 7
T T MERT O R FIIEEA RIS U T 1154048
BiFIL T3,

(2 $MRMn-Zn 7 = 51 NIRRT 2R TRES ATICRESECR
EiFofzafBbhy, hoA FIRa 7 B L {110} AR
ML7z. 7z, G ES Mn-Zn 7 2 51 F0X(110)
HEBUL TSI ENS, BERNICRETSZL0%
Abhs.

(3) &HAMn-Zn 7 = 51 MERIT 2V TREE AT RIS
EfTofzalBHE, EEE 0AMHz ROYIBRERD, B
2120 E72 0, BREBHIRICBW TS BIFSR&EHE %
AU, Zhid, BEEAMICEHRRFARML =2 &Rk
USSR NOBR ORISR IR L - 2 &
KBBDOTHBHEELZSNS.

B

¢HR a-FeOOH Z4R2t L TTF o BN ERL T B 1T
Bl ETEY.

X #ErH L SEM BEIC X AR MnZn 7251 D
KRG ORITICERBIIS 2L TR 281 Migtiol
LDEHBL ETET.
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