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Compressed amorphous powder cores and their application

JUK 1IEBR (BRE (IB% RERTIERS) )
Masaaki YAGI

Fe-based amorphous powder cores with glass binders were produced by cold-pressing and
sintering methods. The amorphous powders with good magnetic softness and a low level of
O3 content were prepared utilizing our new atomization process; spinning water atomization
process (SWAP). The cores exhibited low core losses, relatively low effective permeability
and high flux density, which are superior properties when applied to choking coil or fly-
back transformers operating in high frequency range. The density of the core obtained
was about 80-85%. The magnetic properties of toroidal samples 30 mm in diameter were
measured. For the core pressed at 2 GPa, room temperature and sintered at 460 CX 20
min in air, the initial permeability in the frequency range up to 1 MHz for Hm = 5 mOe
was about 100, and the core loss at 100 kHz for Bm = 0.1 T was 500 kW/m3. Compared
with a commercial Sendust powder core widely used for the applications mentioned above,
the former was approximately equal and the latter was 30% lower. In this paper, the
fabrications and magnetic properties of amorphous powders and consolidated cores are
described. Furthermore, a study of application to a fly-back converter is introduced.

Key Words: amorphous powder, cold-pressing, sintering, high-frequency core, relatively
low permeability, low core loss, choking coil, fiy-back converter.
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Fig. 1: Schematic of spinning water atomization
process (SWAP). '
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Fig. 3: Typical particle distribution.
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Fig. 4: X-ray diffraction patterns of Fe-Si-B
powders.
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Fig. 5: Coercive force Hc and annealing temper-
ature Ta of the powder.
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Fig. 6: Flow chart of the experimental proce-
dure.
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Fig. 7: Outer morphology of consolidated amor-
phous cores.
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Fig. 8: Cross-sectional view of a consolidated

amorphous core.
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Fig. 9: Electrical resistivity of the cores.
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Fig. 10: XRD patterns of an amorphous powder

core.
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Fig. 11: DC B-H curves cold- and hot-pressed
amorphous cores compared with those of a

Sendust core.
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Fig. 13: Permeability x ~ versus DC bias field
Hdc.
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Fig. 16: Experimental circuit of fly-back con-
verter.

Table 2: Specification of cores.

Sendust
Powder Core

Amorphous
Powder Core

Gapped Ferrite
Core

Core Size (mm) $30.3x419.8 $31.2%¢20.5 $27.4x¢14.3
x10.0 x10.1 x7.3

Bs (T) 1.2 05 0.8

Magnetic Path (mm) 78.6 81.2 65.5

Cross Section (mm?) 52.6 543 48.0

Air Gap Length (mm) 15,

Permeability*- 125 124 102

Number of - 50/50 50/50 50/50

Windings, N1/N2
Inductance* (uH) 267 264 268
* measured at 100 kHz.

(17)

of the cores.
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Fig. 18: Conversion efficiency versus the output
power.
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