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Fig. 1. Scanning electron micrograph of gas-atomized Fe-6.0 wt%Si
alloy powders.
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Fig. 2. Scanning electron micrograph of Fe-6.0 wt%Si alloy powders
after iron-phosphate coating.
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Fig. 3. X-ray diffraction curve of Fe-6.0 wt%Si alloy powders
subjected to phosphate coating treatment.
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Fig. 4. Scanning electron micrograph of Fe-6.0 wt%Si alloy powder
core.
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Fig, 5. Compressive strength as a function of annealing temperature
in Fe-6.0 wt%Si alloy powder cores.
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Fig. 6. Core loss as a function of annealing temperature in Fe-
6.0 wt%Si alloy powder cores.
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Fig. 7. Effective permeability as a function of frequency in Fe-
6.0 wt%Si alloy powder core using powders annealed at 800°C.
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Fig. 8. Quality factor as a function of annealing temperature in Fe-
6.0 wt%Si alloy powder cores.
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Dust cores (compressed powder cores) of Fe-6.0 wi%Si alloy with a size of 35~180 um in diameter have been prepared by
phosphate coatings and annealings at 600~900°C for 1 h in nitrogen atmosphere. Further the magnetic and mechanical properties of
the powder cores were investigated. As a general trends, the compressive strength and core loss decreased with the increase in
annealing temperature. When annealed at 800°C, the compressive strength was 15 kgf, the permeability and quality factor were 74 and
26, respectively. Moreover the core loss at 50 kHz and 0.1 T induction was 750 mW/cm’, and the percent permeability under the static
field of 50 Oe was estimated to be about 78. In addition, the cut-off frequency in the curve representing the frequency dependence of
effective permeability was measured to be around 200 kHz. These properties of the Fe-6.0 wt%Si alloy dust cores could be considered
to be due to the good insulation effect of iron-phosphate coats, the decrease in magnetocrystalline anisotropy and saturation

magnetostriction and the increase in electric resistivity.

Key words : dust cores (compressed powder cores), Fe-6.0 wt%Si alloy, phosphate coating treatment, core loss, dc bias properties



