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Magnetic Properties of Fe-Based Amorphous Powder Cores Produced by the Cold-Pressing Method
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Amorphous Fe-Cr-Si-B-C powder cores with glass binders
were produced by cold-pressing and sintering at relatively high
temperatures below crystallization temperature. The density of
the core obtained was about 80%. The magnetic properties of
toroidal samples 30 mm in diameter were measured. For the
core pressed at 2 GPa, room temperature and sintered at 460TC X
20 min in air, the initial permeability in the frequency range up
to 1 MHz for Hy = 5 mOe was about 100, and the core loss at 100
kHz for By = 0.1 T was 500 kW/m3. These values were compa-
rable with those of hot-pressed amorphous powder cores, which
had been previously reported. Compared with a commercial
Sendust powder core widely used for choking coils and fly-back
transformers, the initial permeability was approximately equal
and the core loss was 30% lower. Furthermore, the domain
-patterns of the amorphous core were observed and their relation
to the magnetic properties was discussed.
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Fig. 1 Flow chart of the experimental procedure.
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Fig.2 Outer morphology of a consolidated amorphous powder
core formed by a cold-pressing and sintering technique.

Fig.3 Cross-sectional view of a consolidated amorhous powder
core.
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Fig. 4 XRD pattern of an amorphous powder core.
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Fig.5 DCB-H curves of cold- and hot-pressed amorphous pow-
der cores compared with those of a Sendust core.
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Fig. 6 Frequency dependence of the initial permeability of the
amorphous powder cores compared with that of a Semdust core.
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Fig.7 Permeability 1 * versus dc bias field Hdc.
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Fig.8 Ratio of 1 * (Hdc)/ 1t (H = 0) versus the dc bias field.
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Fig. 9 Core loss as a function of frequency at maximum flux
density B, =0.1T.
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Fig. 10 Domain patterns of a cold-pressed amorphous
core.
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