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Powder for Dust Core with Low Iron Loss
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Dust core is made by compressing insulated magnetic powder. One of the advantages of dust cores is
magnetic isotropy, which makes possible 3D magnetic circuit designs. Therefore, it is expected that the size
and weight of magnetic parts can be reduced. There is a strong demand to reduce core loss in dust cores so
that they can be used in more magnetic parts-for example, in motor cores. This paper reports on an
investigation of some methods for reducing core loss in dust cores and presents the magnetic properties of
dust cores made from improved powder using these methods. Dust core with 28.6W/kg of iron loss was

achieved; this is comparable to some electrical sheets.
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Fig. 1 Control factor of iron loss
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Fig. 2 Relationship between coersivity and annealing temperature

Fig. 3 Cross sectional microstructure of before annealed (left) and
annealed at 1,073K(right) compact
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Fig. 4 Relationship of eddy current loss and electric resistivity
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Fig. 5 Relationship between electric resistivity and annealing
temperature
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Fig. 6 Cross sectional microstructure of powder with(right) and

without(left) grain growth treatment
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Fig. 7 Coersive force comparison of crystal grain size
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Table 1 properties of developed material

size heat flux maximum core loss transverse
distribution density treatment density . coersivity rupture
(sieve size) ] temperature | (@8,000A/m) permeability (1.0T/400Hz) strength
(em) (Mg/m’) X) [@Y] (A/m) (W/kg) (MPa)
developed 150 ~ 250 7.69 873 1.66 669 134 28.6 76
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Fig. 9 Relationship between particle size and core loss(a), and
between particle size and hysteresis, and eddy current loss(b)
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