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Synopsis :

A flaky-shaped reduced iron powder "KIP MG150D" gives an initial permeability at the
highest level for iron dust cores. A core with a green density of approximately 90% of
the theoretical iron density shows a DC relative initial permeability close to 100, which
is about 30% higher than that of a normal reduced powder core through the same
compaction process therein no flake shaping is effected. Furthermore, another
advantage of the flaky-shaped powder is that the improvement of the initial
permeability is attained without deterioration of core loss or its frequency
charactaristics. The powder particle planes align along the direction of the magnetic
field applied to the core. This lamellar structure is considered to contribute to the
improvement of magnetic properties through the reduction of demagnetizing effect and

the eddy current loss.
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Flaky-Shaped Iron Powder “KIP MG150D”

for Soft Magnetic Applications
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A flaky-shaped reduced iron powder “KIP MG150D” gives an initial permeability at the highest level for iron dust cores.
A core with a green density of approximately 90% of the theoretical iron density shows a DC relative initial permeability
close to 100, which is about 309 higher than that of a normat reduced powder core through the same compaction process
therein no flake shaping is effected. Furthermore, another advantage of the flaky-shaped powder is that the improvement
of the initial permeability is attained without deterioration of core loss nor its frequency charactaristics. The powder par-
ticle planes align along the direction of the magnetic field applied to the core. This lamellar structure is considered to con-
tribute to the improvement of magnetic properties through the reduction of demagnetizing effect and the eddy current

loss.
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Photo 1 SEM image of the iron powders used: (a} MGI150D,
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Fig. 1 Particle size distribution of the iron powders used
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Fig. 2 Frequency dependence of initial permeability for core
samples compacted at 686 MPa
Table 1 Characteristics of core samples
Compaction Green Packing DC initiat
pressure density fraction permeahility
(MPa) (Mg/m?) n (%) (><pg)
490 6.93 88.0 94.9
MG150D
686 7.09 90.0 99.1
450 6.74 85.7 72.1
MGzZ7oH 686 6.97 88.5 78.1
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Fig. 3 Packing fraction vs. (a) initial permeability and (b} effec-
tive demagnetization factor
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Photo 2 Optical micrograph of the cross section of core samples
compacted at 490 MPa: {(a} MG150D, (b) MG270H
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Fig. 4 Frequency dependence of core loss for samples com-

pacted at 686 MPa
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Fig. 5 Frequency dependence of P_/f based on the core loss
data shown in Fig. 4
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Fig. 6 Eddy current losses and hysteresis losses derived from
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Fig. 7 Relationship between core loss and resin content for
flaky-shaped powder based core samples
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