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MnZn Ferrites with Low Loss in Wide Temperature Range
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Substitution of Co?" for Fe?* in an MnO-ZnO-Fe,O, ternary system makes smaller temperature variation in core loss,
compared with that of conventional MnZn ferrite. The gradient of loss-temperature curve becomes zero steadily as the
CoO content increases up to 0.5 mol[l , irrespective of ZnO concentration. This result can be applied to the production of
materials with the core loss not exceeding 330 kW/m? in the wide temperature range from 0°C to 100°C. However, excess
substitution makes contribution from Co?* superfluous, thus gives a steep increase in the loss below room temperature.
According to an analysis using the Globus’ model, it was found that both the improvement in temperature dependence and
abrupt changes in core loss in a lower temperature region accompanying Co?* substitution could result from a change in
the magneto-crystalline anisotropy constant K;. Consequently, from the foregoing knowledge as a basis, by selecting a
material of the most appropriate composition, a transfer core material of low iron loss applicable in a wide temperature

range has been obtained.
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Fig. 3 Temperature dependence of the core loss of MnZn fer-
rites with (a) various ZnO contents when Fe,0,=
53.7mol0, and (b) various Fe,O; contents when ZnO =
10 molO
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Fig. 4 Temperature dependence of the core loss on MnZn fer-
rites with various CoO contents, with the calcined powder
of (a) low loss material (ZnOO 11mol0 ) and (b) high
permeability material (ZnOUO 20 mol )
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Fig. 5 Temperature dependence of the core loss of MnZn fer-
rites with different CoO contents
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Fig. 7 Temperature coefficient of core loss of the samples
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Fig. 9 Temperature dependence of magnetic anisotropy con-
stants obtained by using Eqs. (1) and (2), for the samples
with different amounts of CoO
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Fig. 10 Schematic drawing of contributions (a) from Co**, Fe**,
and the host to the total anisotropy constant, and (b)
from higher Co?* content?
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