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Dust Core with Low Core-loss for High-frequency Applications
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Dust cores produced by compacting insulation-coated powder allow a high degree of freedom in
shaping and are expected to be useful for the downsizing of parts; however, they have issues of
energy loss, or core loss. A study has been conducted on reactors and choke coils, which are used at
relatively high frequencies, to improve their core-loss characteristics by focusing on the particle size
of the powder. As a result, "MAGMEL MH20D" powder was developed by designing powder, taking
into account, not only the magnetic characteristics, but also power characteristics, and by combining
conventional techniques of heat-resistant coating and grain coarsening. The newly developed powder
has improved the core loss, reducing it to 30% of that achieved by conventional products, and has been

adopted for the reactors of solar-power systems.
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Fig. 1 Control factors of iron loss
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Fig. 2 Relationship between particle size and core loss
a) Core loss, b) Eddy current loss, ¢) hysteresis loss
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Fig. 3 Relationship between particle size and coersivity

All T,.10 kA/m
/.

° 0.50 /
0.25 /
OoO’L—OJISWAM1 .

0 2,500 5,000 7,500
H(A/m)
4 BH — 7 L hgsAt
Fig. 4 Excitation conditon

1.50

1.25

1.00

£ 0.75

10,000

WHEE L IRKELS RAR D, UL, BEEOBEI R
LT ERERL, BHRNERCIIBEEIH T ) BE LA
WS, PREETIIE R TR < F TRML T 5720,
BEIRE S BEIT 20 BRERBIDVNS WIS, KT
WAAET AR B OWI T 2T OEIKEVE
EZZON, WREBEHNKE L 251200, KEOKE)
KRELBBEEZOND, R5ICHRL DHRESMICBT
R OB T ERAKAGAE R RS L B Y, BRI
01T DN FIRESEC B TIE, R Ok B
BRI N0 7,

bz Ens, W5E LTwAEIRSN (0.1THE)
IZBWTIE, RFERAICE e A7 ¥ AEOHINZ
Rohd, WERBIEKBROMEOABEINILEZD
nb,
3.2 HBMHNTFEIVBIEFUEARITTHE

WERZRD D 2 THRBMER, BhROIEe N> FY ~
7, GMAOFER L, B EERO A IR Y )
T EEREEO—DOTH D, — I, MR &K

350

Hm:10kA/m, Bm: About 1.3T

300
250
200
150
100

Coercive force (A/m)

50

20 40 60 80 100
Mean particle size (D50) (um)
5 RLFE & AR OBILR

Fig. 5 Relationship between particle size and coersivity
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Table 1 Properties of 'MH20D' core

DC AC Mechanical
Magnetic properties Magnetic Properties Properties
Grade  Densit Flux Maximum | Coercive| Core |Hysteresis Eddy current Transverse
y Density | Permeability | force Loss Loss Loss Rupture Strength
B igxam Winox | Whinox We 110
Mgm® | (D) (A/m) | W/kg) | (W/ke) (W/kg) (MPa)
_I\/IH20D 7.44 1.46 224 224 20.1 15.2 4.9 77

* Compaction: 1,176MPa with D
Heat treatment: 873K for 1.8ks in N,

70 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 66 No. 1 (Sep. 2016)

WL compaction method at 403K
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Fig. 7 Characteristic comparison of each material
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