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Study on the Manufacturing Process of Complex Oxide by
Co-Roasting Process and Magnetic Properties of Mn-Zn Ferrite
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ABSTRACT

The purpose of this sludy was to preparc raw material powder for Mn-Zn ferrile, from refined mill scale and ferro-Mn, using
a co-spray roasting process The mill scale and ferro-Mn used n this roasting process was refined by means of a special process
involving materials containing impurtties of less than 100 ppm In this study an effective spray roaster system. which produces
fine complex oxide powder, collects produced powder, and prevents emussion of HCI gas. was also manufactured. By means of
spraying purifed raw material solution mle o manufactured high temperature [urnace, Mn-ferrite powder and a complex oxude
powder of Fes04 and Mu,O; were manufactured. The charactenstics of the composition, surface arca, and particle size dis-
inbution of the produced powder were examined. The produced powder was then mixed with ZnO powder and other additives
of defined composition, and Mn-Zn ferrite cores were produced by means of [orming and closely controlled sintering processes.
The magnetic properties of core loss, inttial permesbility, maximum magnetic (lux, coercive (oree and residual magnoetic flux
for the above cores were measured, and from these resulls the efficacy of the co-spray roasling process 10 prepare raw materjal
powder for Mn-Zn fernte was established,
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Fig. 4. SEM photographs of roasted powder obtaned from

cyclone or bag flter at 0.2 kgfcm?® air pressure.

{a) 800°C. cyclone b} 800°C, bag filier
(¢) 900°C. cycione (d) 900°C, bag filter
(e} 1000°C. cyclone (f) 1000°C, bag filler
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Fig. 6. The shapes and size distgbutions of parficles ohtamed
from cyclome with wu pressure al 800°C.
{a) 0.2 kg/femr (b) 0335 kefem®
{c) 0.5 kgf::m2 (d) 1 kgfc1112
{c) 2 kg.fcm2 (1) 3kg;’cm2

AdeelEd A 8d Al 45, 1999



30 fepd -
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Tabie 1. Variailon of specific surface area of roasted powder
with spray roasting conditions

Raw materijal Spray 10asting condition BET (m%/g)
700°C, 06 mm tip 5572
800°C, 0.6 mm Lp 3016
Reugent Fe+ 900°C, 0.6 mm tip 21.31
Reagenl Mn 900°C ol ¥ 2 A7 Bl 23
1000°C. 0.6 mm tip 1128
800°C, 0.3 mm tp 3793
T°C, 06 mm tp | 5253
300°C, 0.6 mm Lp 31.13
l;eazggz]:; 1;;: 9BOPC. 0.6 mm 1ip 1923
1000°C. 0.6 wm tip 18.47
800°C, 03 mm tp 3103
TOFC, 06 mm up 5766
800°C, 0.6 mm up 36.57
I“g;j“;}ﬁ:' 900°C. G 6 mm up 2388
1000°C. 0.6 mm tp 16.77
800°C, 0.2 mm tip \ 3630
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Table 2. Variation of specific surface area of roasted powder obtained [rom cyclone or bag filter with spray roasting

conditions.
02 0.35 0.5 1 2 3
800°C Cyclone 3285 44 8O 39.99 45.03 3513 3268
Bag filter 43.30 02.48 56.88 5704 52.92 43,41
900°C Cyclone 30.66 36132 3050 2062 25.00 2502
Bag filier 38.89 4794 3531 35.86 3286 32.00
1000°C Cyclone 2128 22.50 23.21 24 68 254 2317
Bag filter 3406 28.69 3049 35.87 3159 32725
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Fig. 8. Variation of core loss with sintering temperatuie at 3%
O, partial pressure. (Additives : §i0, 200 ppm. Ca0
300 ppm, V205 300 ppm)
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Fig. 11. The microstructures of the sintered Mn-Zn fernte
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Fig. 12. Variation of power loss with sintermg temperaiure
and weight rato of Fe to Mn at 800°C roasting
temperature and 10% O, partial pressure.
Specimen A: Fe/Mn=3.03, 8i0- 20 ppm, CaC 300
ppm, NbyOs 300 ppm
Specimen B: FeMn=2.95, S10; 20 ppm, Cad 300
ppm, NbyOs 300 ppm
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Fig. 13. Varration af core loss with sintering temperature and
weight ratio of Fe lo Mn at 1000°C 1oastmg lem-
petalure and 10% O, partial pressure.

Spectmen A: Fe/Mn=2.88, 8i0, 20 ppm. Ca0 300
ppm. Nb.O; 300 ppm
Specimen B- Fe/Mn=2 95, §i0; 20 ppm, CaO 300
ppm, Nb,O5 300 ppm
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Fig. 14. The wmicrostructures of the sinlered Mn-Zn [errile
cores wrih sinlering temperature at 900°C roasting
temperature and 10% O, pattial pressure (Additives :
510, 200 ppm, CaQ 300 ppm, NbyOs 300 ppm)
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Fig. 15. Variauon of core loss with axygen partial pressure at
various contenis of 510, and 1380°C sintering
emperatule,

Specimen A: 810, 30 ppm. CaO 300 ppm, NbyOs
300 ppm
Specimen B; S10- 100 ppm, Ca0 300 ppm, NbaOy
300 ppm
Specimen C: Si0, 150 ppm, CaQ 300 ppm, Nb,O5
300 ppm
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Fig. 16. The microstructwies of ithe sintered Mn-Zn (lerrite
cores with oxveen partial pressure. (Additives ; Si0,
{00 ppm, CaO 300 ppm, Nb,Os 360 ppm)
(a) 1% O, (b) 5% Oy
£) 10% O, (d) 20% O
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Fig. 17. Vauation of initial permeability with sintering tem-
peratute al 109 O, partial pressure in casc of using
reagent Fe and Mn as soulce materials. {Additives:
8105 20 ppm, CaO 300 ppm, NbsO; 300 ppm)
Spooimen A: roasting ternperature 800°C
Specimen B: oasting temperature 900°C
Specimen C: roasling lemperature  1000°C, Ti0;

2000 ppm
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Fig. 18. Variation of coercive force with sintering ternperatire at
10% O parnial pressure in case of using reagent Fe
and Mn as source materials. (Additives ; 5i0, 20
ppm, Cal 300 ppm, Nb.Os 300 ppm)
Specunen A: roasting temperature 300°C
Specimen B. roasting temperature 900°C
Specimen C: roastng temperature  1000°C, Ti(k

2000 ppm
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Fig. 19. Variaticn of residual magnetic flux with sintcring tem-
perature al 10% O, partial pressure 1n case of vsing
reagent Fe and Mn as source materials, (Additives:
310, 20 ppm. CaO 300 ppm, Nb,O; 300 ppm)
Specimen A roasting tempetature 800°C, TiQ, 2000

ppm
Specunen B. roasting temperature 900°C, TiQ), 2000
ppm

Specimen C: roastng lemperature 1000°C. TiO,
2000 ppm

Specumen I: roasling temperalure 900°C
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Fig. 20. Variation ol saturaton magnetic {lux with swtering
temperatue at 10% O, partial pressure n case of using
reagent Fe and Mn as source malerials. {(Additives,
Si0; 20 ppm, CaQr 300 ppm, Nb-Os 300 ppm)
Specimen A: roasting temperature 800°C
Specimen B: roasting lemperature 900°C
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Fig. 21. Vanauon of density with smiering temperawre at
10% O, partial pressure m case of vsing reagent Fa
and Mn as source malenals. (Addilives: Si0, 20
ppm, Cal 300 ppm Nb,O; 300 ppm)
Speeimen AL roasting temperatnre 800°C
Specimen B: 1oasiing lemperature 900°C

ARE VERNE 21 B3 Fig, 212 AEens] =7}
o e core?] Wi WEE viek Azjolc), dulaa
E FASEEe odUEe 57 Hegne AHe
o] Frtell mEh xFo] HUsiEe] 2ZWwr) 271
Heo2y Taakgulcr) Zolg Aos Algdo)

14 B
12

FoE 9adde ETARess 3

AlHelzal 2 g &) 4 & 1999



56

[

|3

3 B4 slE ddE

FREHIE. -

2
7

ferdte B Fe,0q8)
AzElrh, AgE &
o g5k =
70w} Yris

— [0
2
e e

e ol

A

_>|: 3

&,

o
ol Lol

;

:

o
¢

ofyl
sl
)
ke
|o
o
-

=
hin’
=

i

2
il
o

o

2 AZFFE Mn-Zn [emie core®l] thshe]
27 ARASEE, A 4 L34S
o] AR H BAS ZHge s Eyeime

= o=
P Gl

4
2

Sull i

 FEEE WAPHE ol8E ferite RIEREY] A
ZFHE Fgo] Hlwy e, BrESY 3
S AA7 FlEEly. QeERE 2 vEEE §
3 EAEAL) vk A o 2led B oy
g fadds vEez A58 MnZa ferrite
core?] #/|H BAo| g pled ZYES 4
AR-Ee] Az LT 4 oy gt FHo=

sk g B AFela

HE £ 2FAEEE MnZn ferriee®] 735

Walk olel Cu, Ni 2 2% BEf w44 ¥

2w Dge) 2uy ASERDE ARE

PRI 385 459 + 08 AcE e
s

Y. Miyoshi, N. Okamoto and K. Kageyama: “Prepa-
paiation of Mp-Zn fermtes having fine grain size™,
Proceeding ol the ICF &, 325 (1992),

. Y. Yamamoto, A. Makwro and T. Nikaidon : “Eleetric and

magnetic properties of Ta-dopped polyerystalline Ma-Zn
ferriie”, Proceeding of the ICF 7, C1-121 (1996},

. FEESM AT B el Rl e, BEREEE

29k, #EDI7, 3-330828

FTE AR - TR L AT T A M @

Ml BLOrE o . B RRl K. 5-51218.

I K. Yo+ “Manufacture ol complex oxide by co-roasting

process”. 4th Work Shop of the Kotean Institute of the
Resource Recycling, 69 (1998).

I. of Koaiean Inst Resources Recyclmg Vol &, Ne. 4, 1999

=
=

e

ST

10.

1]

AR AEN BRI L T T A MR
OHERE". AFHETARR, S5HRTE, 543249,
LT E AR bl L BT T EFA b

ik s gl R Vi

P, FERTE. 7-89730,

.1 K. Yu: “Smudy on the mannlzeturing process of com-

plex oxide by co-roasung process and magnetic praper-
ties of Mn-Zn lerrie”, 5th Work Shop of the Korcan
Institute of the Resource Recycling. 73 (1998},

. E. Otsuky - “Nanostructure and magnelic properties of

Mun-Zn ferrites”, Proceeding ot the ICF 6, 59 (1992}
M Y. Chu and J. T. Lin * “Precoarsening to improve
microstructure and sintering of powder compacts™. I
Am, Ceram Soc., 74, 2902 (1991}

E Otsuki, S. Yamadoa and T. Sato + “*Microstructure and
physical praperiies of Mn-Zn ferrites for high (requency
power supplies”, J. Appl. Phys.. 69, 5942 (1991).

. P E. C. Franken and W.T. Siacy : "Examinafion of grain

boundaries of Mn-Zn (ermrites by AES and TEM™, ] Am.
Ceram  Soc., 63, 315 (1980).

r B R

- meldlety FETek &9
.
|

sy 3%

147

i
[

FRH

AU ARST e EY
Al EANSNE FETIEEFE ©

P

,?.11

= B R

- BBt AEE s ek e




