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Table I. Impurities in raw materials used.

unit : (wt %)

powder CaQ SiO, Ni Cu C remainder producer

MMC.

MnQO, - 0.002 - 0.001 0.007 99.91 .
chemical

mo - - - - - gy Jeone
Dong. Co

Fe,0, 0.001 0.005 - - _ _ Jeong-

Dong, Co

Hoganas.
0

Fe = 001 0.02 0.005 0.01 99.73
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Fig. 1. Microstructures of Mn-Zn ferrite with ad-
dition of Si0, and CaCQ; : (a) virgin powder, (b) SiO,
-0.006 wt % (c) CaCQ;-0.08 wt %.
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Fig. 2. Microstructures of Mn-Zn ferrite containing
CaC0;(0.08 wt %) : (a) Si0,-0.000 wt %, (b) Si0,-
002 wt %, (c) Si0,-0.006 wt %.
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Table 1. Compositional diagram of SiO, and CaCO; to
exhibit abnormal grain growth.
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Fig. 3. Variation of intial permeability with addition
of SiO, and CaCO,,
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Fig. 5. Variation of core loss with addition of Si0, and
CaC03.

Fig. 6-& Si0,7} 0.002 wt % 715 A& 7% CaCO;,
o atakoll W AF)EA v A Fe] BAE vhebdzlol
o}, ArleAlel Hast sl 24(CaCO; Fakel 0.06
wt % =A) ol A A7 | a-e A (F 850 Qcm) 7} =
I glch. w2 CaCO, &efel UF AW =& V5 3
Zrolo}A] =pr|Ale] AR AL Wi e A7
v] A &S eblch o]z e Si0p9h CaCOy7t A7H
244 Mn-Zn slete] EoA F8H £A47FE A F <&



KATEE> A7HEo] A4 Mn-Zn dzjolE8] 2p7] 4 - — ARl A

A4S & 4 9k,

[ 1 | I 1
-1 1400
1200 - sio-0 QO : Core Loss
g St 002 wr% @ : Resistivity _
.,,E I : - 1200 E
Q
\1 000 |- o — 1 1000 o
g [ ¢ o so0
< soo | \ o >
@ L o 4 800 3
O 800 |- o 0 4 400 @
L 0
o o— \ -4 200 ©
O 400 (@] ® s 4
(&) -4 0
200 I 1 1 1 1

0.00 0.02 0.04 0.06 0.08
CaCO, (wt%)

Fig. 6. Variation of d. c. electrical resistivity and core
loss with CaCO, at a fixed amount of Si0,(0.002 wt
%).
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In response to the need for the development of low-loss core materials used for high-frequency power
transformers, microstructures and magnetic proprties of Mn-Zn ferrites has been investigated with the addition of
CaCO; and SiO, The specimens of (Mg »Zngz)ee(Fe 0s)1 composition are prepared from the powders
synthesized by SHS (Self-propagation High-temperature Synthesis) method. The additions of proper amount of
CaCO; and SiO, results in the slight grain refinement and the improvement of magnetic properties (especially,
magnetic loss), However, the excessive additives above optimum value produces the abnormal grain growth,
which, in turn, lowers the magnetic properties drastically. Based on the results of electrical conductivity and fre-
quency -dependence of magnetic loss, the dominant loss mechanism and the additive effect on it are discussed.



