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Abnormal Grain Growth in Ferrites

Shigeru Ito and Oh-Heung Kwon*

Depariment of Industrial Chemistry. Faculty of Science and Technology,
Science University of Tokyo, 278-8510, Jupan )
¥Division of Electronic and Telecommunication Ergmeering, Kwandong University,

7 Imchun-li Yongvang-up Yongyang-gun Kwanwon-do, Korea

ABSTRACT

Generation of abnormally large grams in the microstruciore of small grams has been invesligaled on some ferrites. Some frac-
tions of large grains werc observed in the microstructuie of sintered ZnFe, 0, Mn-ZnFe,Qy, Fe;0,(n N,) and MnFeyO4{in air).
On the other hand, the large grains weie not observed in NiFe;O, and CoPe,0,, independent of calcining and sintering con-

ditions. The large grains seem to be generated in such ferrites that are easy to very their compesitions or valencies at high tem-
peratures. As the sintering proceeded, the number of large grains was increasing to from a continuens structure consisting of

large grains, while the size of large grains did not increase remarkably. [n addition, the growth of small grains was also very
slow during the generation of the large grains. The large grams appeared 1o be suddenly generated after some induction periods.

Avrami equation could be applied to the relaton between net volume of large grains and sintering time. Thus, the grain bound-
arics may be sirongly stabilized when the large grains are generated. The large grain is generaled by the local activation of the
stabilized rain boundaries, which 1s caused by the variafion of composition or valencies during sintering. It is concluded that the

essence of the abnormal gram growth is not the generation of abnormally large grains, but the abnormal stabilization and the

local activafion of the grain boundaries.
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(a) Large and small grains in duplex
structure after the sintering for 20min

(b) Continuous structure after the sintering
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Fig. 1. Microstructure ol Mng spding soFes 0pO4
Sintering temp : 1300°C
Calcining temp: 1200°C
powder size : 5~15 pm
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Fig. 2. Gramn growth of NiFe,O,(continuous gram growth)
sintering temp : 1300°C
Atmospherc :1n air

= glol. 29 9AEA ol 9AS el 9a
o Gointg W AYAABL T3, HHT ne2 AT
2 War] A0 AERE gol YRS ge
A/l HE Rom A,

o] ATre TIE HzlelEe] Agel] sloiME e =

T
_ E_,,_,—E%—’
= —F n=67
ch -+ duplex -
R 0] e continuous
]
5 %
=
k=
&
0]
10 | t L :
10 30 60 120 240

sintering time {min)

Fig. 3. Grain growths of Mn-ZnFe,(Q, on the formation of
duplex strnctire and on Lthe continuons grain grow(h.
Sintering 1emp 1300°C
Almosphere : in Na
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Table 1. Frormation of duplex (large and small graing) structure m some [erriles

presinterng in air Dl in Ny
freeite temp duplex small lmﬁ'i . n duplex Dim) n
("C) B small large
900 s 82 32 ® 8.0 31
NiFe; O, 1050 * 84 30 ® 7.8 33
1200 x 78 19 b 8.0 34
500 * T4 35 X 76 34
CoFea(y 1050 X 7.6 2.8 o 7.8 3.0
1200 b 8.0 28 hd T8 31
900 O 5.0 152 89 14 X 8.0 3.0
MnFe 0, 1050 FAN 52 43 = 8.4 24
1200 AN 7.4 3.4 s 82 313
200 * 7.4 1.8 ] 4.8 158 6.5 7.9
ZnFeyQy 1050 » 72 19 O 52 164 8.1 10
1200 ks 63 1.3 FAS 78 24
000 X 180 25
FeO; 1050 A 178 2
1200 a 7.2 460 1540
x
200 - - A 56.0 2.1
Mu-ZuFe,0, 1050 . . = 45.0 5.1
1200 - - - 400 1500 7.86.7
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Table 2. Some magnetic properties of Mng spZng sy Fes go0s
having duplex structure and continuous grain sbuchire

B50 [KG] B, [KG] H, [Oe]
Duplex 385 1.40 035
Continuous 2.83 110 0.80

Each value was ohtained from the measurements of DC magnetic
hysleresis curve.
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