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Fig. 1. Variations of total, hysteresis and eddy current loss of Fe-Si
powder cores as a function of silicon content.
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Fig. 2. A part of Fe-Si binary phase diagram.
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Fig. 3. Variations of electrical resistivity and permeability of Fe-Si
powder cores as a function of silicon content.
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Fig. 4. Variations of micro-hardness and compaction ratio of the Fe-Si
powder cores as a function of silicon content.
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Fig. 5. Optical microscopic images of the Fe-3 % (a), 4.2 % (b), and 6.8 % Si (c) powder cores.
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Fig. 6. X-ray diffraction patterns of the Fe-3 %, 4.2 %, and 6.8 % Si
powder.
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Fig. 7. Variations of inductance and quality factor of the Fe-Si cores
as a function of frequency.
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Variation of Magnetic Properties of Fe-Si Compressed Cores with Si Content
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Fe-3, 4.2 and 6.8 % Si compressed cores were fabricated, and then electrical resistivity, AC and DC magnetic properties, micro-
hardness, and other properties were analyzed in order to know whether best soft magnetic properties could be also obtained in an Fe-Si
compressed core with the well-known composition of Fe-6.5 % Si. With increasing the silicon content, eddy current loss and
hysteresis loss decreased and increased, respectively, so that a minimum total loss was not obtained in the well-known Fe-6.8 % Si
cores, but obtained in the Fe-4.2% Si cores. Also electrical resistivity of the cores and hardness of the particles increased
monotonously with silicon content so that compaction ratio of the cores decreased. B2 and DO; ordered phase could be observed only
in Fe-6.8 % Si powder. A minimum loss and highest permeability of the Fe-4.2 % Si cores can be explained by the ratio of specific
electrical resistivity of insulator to that of magnetic particles, micro-hardness, compaction ratio and demagnetization coefficient of the

Fe-Si powder particles with silicon content.

Keywords : Fe-Si powder, compressed cores, Fe-6.5 % Si, micro-hardness, core loss, eddy current, ordered phase
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