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Abstract  Effects of Ta,0,, ZrO, and 5i0, addition on magnetic properties of 0.02wt% Bi.O, and 0.05wt
%CaCQO; doped Mn-Zn ferrites(58.5mol% Fe.0, 25.5 mol% Zn0) were investigated. Electrical
resistivity and magnetic properties such as the initial permeability ( 12.), loss factor(tand), coercive force
He(mOe) were measured. With increasing Ta.0, and ZrQO. addition, the following effects were observed:
1) Decreasing of the average grain size; 2) Increasing of the electrical resistivity and initial
permeability; 3) Decreasing of loss factor values. (very low loss especially at high frequency region);
4) Fine and uniform microstructures were obtained at 0.1wt% added samples. In case of Si0. addition,
anomalous grain growth and degradation of magnetic properties were observed. The obtained maximum
initial permeability value was 6260 at 10kHz, 25°C from 0.02wt% Bi.0,, 0.05wt%CaCO,, 0.1wt% Ta;0;

added sample, the corresponded relative loss factor (1and/ s« ,)for the sample was 4.2 x 10 °.
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Fig. 1 Scanning electron micrographs of Ta.,0: doped Mn-Zn ferrite sintered at 1250°C for 3hrs.
a) Ta,0.=0wt% b) Ta,0,=0.05wt% c) Ta,0;=0.1wt%
d) Ta.0,=0.15wt% e) Ta.0,=0.2wt%
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grain size = 7,8 tm

Fig. 2 Scanning electron micrographs of ZrQ, doped Mn-Zn ferrite sintered at 1250°C for 3hrs.
a) Zr0,=0.05wt% b) Zr0.=0.1wt% c¢) Zr0,=0.15wt% d) Zr0,=0.2wt%
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Fig. 3 Scanning electron micrographs of Si0, doped Mn-Zn ferrite sintered at 1250°C for 3hrs.
a) S10;=0.05wt% b) Si0,=0.1wt% c¢) Si0:=0.15wt% a) Si0,=0.2wt%
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Fig. 4. Effects of additives on grain size in Mn-Zn
ferrite sintered at 1250°C for 3hrs.
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I'ig. 5. Effects of additives on electrical resistivity
in Mn-Zn ferrite sintered at 1250°C for 3hrs.
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Fig. 6. Effects of additives on relative loss factor

in Mn -7n ferrite sintered at 1250°C for 3hrs.
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Fig. 7. Effects of additives on inital permeability

in Mn—7/n ferrite sintered at 1250°C for 3hrs.
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Fig. 8. Effects of additives on initial permeability

in Mn-Zn ferrite sintered at 1250°C for 3hrs.
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Fig. 9. Effects of additives on frequency ratio in
Mn-Zn ferrite sintered at 1250°C for 3hrs.
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Iig. 10. Effects of additives on coercive force in
Mn-Zn ferrite sintered at 1250°C for 3hrs.
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