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Abstract It is well known that the addition of CaO-5i0O, to Mn~Zn ferrites forms an insulating grain
bounary layer with high electrical resistivity. This study investigated the effect of Nb.Os on the electro-
magnetic properties of high frequency low loss Mn—Zn ferrites. The addition of 300ppm Nb.Os developed
an exaggerated grain growth while the addition of CaO~Si0, addition with 200ppm Nb,Os more effective-
ly increased the density than that without Nb:Os. The addition of Nb:Os showed the lower power loss
below 100 ppm SiO. and the Nb,;Os—~CaO addition lowered the power loss at higher sintering temperature.

p=electrical resistivity
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Table 1. Impurities in Synthesize Material( After Calcination)

reE Na.0 NiO Cr:0 Ca0 Sio, NbOs
&= (ppm) 42 101 25 82 2oy
2y AA AA AA XRF AA
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He AFHARZ 7Y F AF 4434
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Ag 73 10kHz, 10mV s}ellA] Hewlett—
Packard+} 2] 4284A LCR meter& A}g-3}o
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2000 Gauss®] A& slell A 100°C, 100KHz
o] 295-dg &4 FAHINAN oA
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Fig. 1. Nb.Os effect on microstructure (1325°C sintering).
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(a) NbO; none, CaO 400ppm {b) Nb,Os 100ppm, CaO 400ppm (c) Nb,Os 200ppm, CaO 400ppm (d) Nb,Os 300ppm, CaO

400ppm
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Table 2. Nb,Os Effects on the Electromagnetic Properties {1325°C Sintering)

Additive Density(g/cm’) | Resistivity (£2-cm) Permeability (1)
Clibéozog o 4662 287 1680
620400 s 475 ” o
Gommm | 4 1 e
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¥ ¥4 Fig. 1(d) 9 vAF=AdA e}
¢ AAY Hd grain AR 23l g 7
Fo] grain W] Z8=lo] Nb,O Y7l 5
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7+e) FAE 2 HR9 300 ppm Ad F 73]
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W5-2] 7}Fe] demagnetization area24 F
AEE Farde 42 o E APAH}
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O; 300 ppm H7HA] Mgks) 34T Fi2e
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e nAgE A w27t FAHT
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7V v AFEY FA3 graing & A3
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ZAaAlzled Zlddsteie s a2y
Nb:O; 300 ppmel #7}€d A% CaOub ¥7pd
Al w2 vAg e vehdglen, o
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ehd 7 Zol oA vl Al TR A A
AFY 35E AR XNdse nXFPS
JAZF =AY HEog Hlch
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A7 E A oo Alge] X g 27 £}
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& 7MY A P & ;g Holm gle
o, Fe|Lmrt A4t G & o g o)Fs
Aok 22 AAH22 {FA Feo] A
< vehlideh A7jolwA Aot 0o HE
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e BA=ER] sk 80C 29 %o

7000 r T . T
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Fig. 2. Permeability~temperature curve of Mn—Zn Fer-
rite.
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Fig. 3. Effect of CaO additive content on density with different SiO; levels (1325°C sintering).
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Wik Nb,Os7b AH7bsEz] 42 Al8E8 SO,
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o 9sled Wzt F71skAA, NbOs#k SiO,
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g Z3rE Jelbr] dfel dE=FstE §
3l CaO H71zkS AP Hart gl o
213 A Si0.9 CaOE FAj = 7}
¥ o Yeivtes Fd grain A% ¥ =G
o} FAE A2 NbOs H77t FdiéhA
SiOE H7Iste AA #AMY dEgE A=A
o2 AR ®d. Fig. 4% NbOs 200 ppm}
Ca0 400 ppm H7l" AlH A SiO, ol
oj3te] ehdE vlAFE HEE RoEch
Si0, Z7}ell 9slod graing AAYsgz Hot
U ejAT2E Jehgdch. Figo 3(a)ell
Yehd gxwsiel A4 dxge & 4 Utk
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Fig. 4. Effect of additives on microstructure(1325°C sintering).

{a) Nb,Os 200ppm, CaO 400ppm, SiO. none (b) Nb.O; 200ppm, CaO 400ppm, SiO, 100 ppm (c) Nb.Os 200ppm, CaO
400ppm, Si0O, 200ppm
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Fig. 5. Effect of CaO additive content on resistivity with different SiO, levels (1325°C sintering).

get g o 7 Ak vebi gl Nb.Os 200 ppm #H7}E A H el A
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713 & AAFE(8002-cm)F7HE A&
T Adth

Fig. 6¢l= #H7}s¢ w3}7} power lossoll 7
A& kol didled el Fig 6(a)el
vtebd A3 200 ppm NbO: H7bgh A
SiO, 200 ppm kel 4] power loss= CaO #
7tekel 2)8te] FrbslHd L oi% ¥ TE W
el et ol2ldt ¥AH-e Fig. 3% Fig 5 vt
ehd HrhAl ¥yl dxet A g vl
e 3oz s 4 oo dxgiet A
o3 #3 7+A = hysteresis loss®t eddy current
lossE EAll /b4 5 9l7] dEelch 2
2} SiO, 0 ppm¥ 100 ppmd w+= CaO A
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" 100ppm
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(b) Nb,O; none

Fig. 6. Effect of CaO additive content on power loss with different SiO; levels (13257 sintering).
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Fig. 7. Effect of CaO additive and sintering temperature on power loss with different SiO; levels.

7hell 2lsted power loss7h 3] zHastgich
oledt AdAE WExF7 % HAANGEFH dA
g #dAolth. Fig. 6(b)ell vehd ZHAH
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power loss A Z#E vebon SO, ¥
o] e Al#MeM AFHHSZ power lossE
ZaA 7l H/AZE olsi=drt. Fig 8&
1375°Cel 4 A£7A% Ao v HF2E el
Wd A ldl Nb,Os—-CaO gte] #7}& Fig. 8(a)
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E# A9l power loss ZH2AFH}E fA R
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483 £
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ferrites®] Wl ATz, A7IWAAY, HUE,

power lossoll wu|X& <dgel] whdle] zAME
A% o3 e AES 49

1) Nb.Os®] #H7iefo] Holdel wet Ux
& st ot Age 200 ppm #H7EA] 7}
A ¥ g ek sich. Nb,Os 300 ppm 3
FHAlell e KBl FoiglAd o] WA
o Ealgo] FH3 st

2) Nb,O7b AH7le AHES d=es 7S
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Fig. 8. Effect of additives on microstructure (1375°C
sintering).

{a) Nb,Os 200ppm, CaQ 400ppm, SiO, none (b)Nb,Os
200ppm, Ca0 400ppm, SiO: 100ppm
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