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ABSTRACT. The effects of ball-milling time on solid state reactions in the system BaCOs-
Fe;O; and the magnetic properties of Ba—ferrite (BaFe;s059) have been studied. BaCOy-Fe O3 mi-
xtures were prepared by ball-milling for varying lengths of time; 5, 15, 30, 80 and 200 hours,
Techniques employed were thermogravimetry, X-ray diffraction analysis, scanning electron micro-
scopy and B-H curve tracer. It is shown that the aggregation states and superparamagnetic size
fractions obtained by increasing ball-milling time have remakable effects on solid state reactions
and magnetic properties of Ba-ferrite.
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Fig. 1. Scanning electron micrographs of raw materials,

(e) B.M. (30} (f) B.M. (80) (g) B.M. (200).
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Fig. 2. Diametrical shrinkage during sintering

100 C*/hr

Fired density (g/cm?)
b S

(&
¥

850 950 1050 150 1250
Temperature (°C)

Fig. 3. Densification characteristics of BaCO;s-FeyOj
mixtures during sintering.
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Fig. 4. Reaction behavior of BaCO3-nFeO3 mixtures
{n=5.7) heated at the rate 100C°/h. (the relative
intensities were obtained from peak heights of X-ray
spectra).
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Fig. 5. DTA analysis of BaCOs-FesO3 mixture,
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Fig. 7. Remanent magnetization dependence on sinter-
ing temperature.
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Fig. 8. Coercive force dependence on sintering temp-
erature.
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