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Resin Insulated Iron Powder
—A Raw Material of Dust Cores Accepting High Temperature Annealing—
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Abstract:

Dust cores made of iron powders which are coated with the newly developed insulating material have satisfied both of low
core loss and high magnetic flux density by annealing at a temperature of 500°C. The insulating material comprises heat-
resistant organic resin and ceramics powder. The core loss of the dust core compacted at 1470 MPa and annealed at 500°C
shows 2.31 W/kg at a frequency of 1 kHz and a magnetic flux density of 0.1 T. Annealing process reduces the core loss by 20%.

Decrease in hysteresis loss due to stress relieving by annealing at 500°C and suppression of the increase in eddy current loss

by the excellent insulation performance of the coated material should contribute to the decrease in core loss.
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Fig.1 Relationship between coating amount of the insulating
material and magnetic flux density of the dust cores
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Fig.2 Relationship between coating amount of the insulating
material and core loss of the dust cores
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Fig.3 Weight change of the coating components by heating
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Fig.4 Change of green density and magnetic flux density of
the dust cores depending on annealing temperature
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Fig.5 Change of coercive force of the dust cores depending
on annealing temperature
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Fig.6 Change of core loss of the dust cores depending on
annealing temperature
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Fig.7 Change of specific resistivity of the dust cores
depending on annealing temperature
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Fig.8 Eddy current loss and hysteresis loss derived from the
relationship of Pem/f vs. f
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Fig.9 Relationship between eddy current loss and specific
resistance in the dust cores
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