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Fabrication of Fe-Based Amorphous Powders by the Spinning Water Atomization
Process, and the Magnetic Properties of Their Compressed Powder Cores
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Amorphous FersSijz5B125 powders were fabricated by
spinning water atomization process (SWAP). The pow-
ders obtained exhibited good soft-magnetic properties up
to particle size of about 200-300 xm. These amorphous
particles were insulated by glass powder and pressed into
toroidal and E shape cores by hot-pressing techniques at
relatively high temperature conditions below crystalliza-
tion temperature. The densities of the pressed cores were
about 80-85%. The magnetic properties of toroidal sam-
ples 20 mm in diameter were measured after annealing.
For the core pressed at 1.5 GPa, 465°C, the core loss at
100 kHz was 13 J/m®= (=1.83 W/cc) for B,=0.1 T and the
initial permeability was about 100 in the frequency range
up to 1 MHz for H, =5 mOe, which were comparable to
those of commercial Sendust compressed corse and Fe-
based gapped amorphous ribbon cores for application to
fly-back transformers or choking coils operating at fre-
quencies above 100 kHz.

Key words: amorphous, Fe-Si-B alloy, soft-magnetic
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Fig. 1 Schematic of the spinning water atomization
process (SWAP).
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Fig. 2 Shape of Fe-Si-B amorphous powder
particles produced by SWAP.
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Fig. 3 Particle size distribution of Fe-Si-B powder.
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Fig. 4 X-ray diffraction patterns of Fe-Si-B
powders.,
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Fig. 5 Coercive force H, of Fe-Si-B amorphous
powders after annealing.
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Fig. 6 Amorphous magnetic powder cores produced
by the hot-pressing technique.
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Fig. 7 Micrograph of the cross-section of amorphous
powder core pressed at 465°C under 1.5 GPa.
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Fig. 8 X-ray diffraction patterns of hot-pressed
amorphous powder cores.
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Fig. 9 Frequency dependence of the electrical
resistivity of amorphous powder cores.
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Fig. 10 DC B-H curves of hot-pressed amorphous
powder cores.
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Fig. 11 Frequency dependence of the permeability
of hot-pressed amorphous powder cores.
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Fig. 12 Core loss per a cycle for B,=1kG.

4.3 BuOBEO BRI

RRIERLL O — A 7 v OREOEK W o BB %
Fig. 12 lcR L7z, BLOESIE, 400~475°C ORJEEE TR
BEOEFICE >THOE NG 255 100 kHz, 1 kG D)
BT 13~15]/m® (=1.3~1.5 W/cc) DfEERL TV 3,
COERF a—27 a7THOBHOF v v PRETELNT » R
HMELNBLOE VSR MRILOD 10~12 J/md i hxP PR X
L‘igg-(p%%w), 11)‘

BRI 485°C TR A BIAHEL T3y, X
B CR7ENT » RIRESHER SN TV EHOT (Fig. 8), <
DR, Fig. 11 © ¢ OFFEEEEOHLE FHk, BXUK
B 1/3IET L, NFRZKEN5IRERIC L 2HBEIK
BlcEmli--HsEI N5,

620

5. ¥ & &

AHETHEONILERRRE, ROLEBYTHS.

(1) SWAP#EZHWT, KWFEWN 300 um F TOEREVRE
HHCTRIFENIEEAE TS FeET7TENT » KL, HE
L FRTE s EEHLPICLE.

(2) Fy b FULREEZHVTFe& 7 eV T » ZBRRBRIEH
DAL, 7= 54 rEAOEBEBROBEMIAERET

—7a7RTIANy T IV RARERES NS 100 Fijtk
OBWE L FAEBEENBONE 2T L.

8) AETENT » ABMEXBLDORELERIE, 100 kHz, 1
kG DR T 18~15J/m® (=1.8~1.5 W/cc) T, FaHO
Fyy ETELVT > REHBOP Y 5 R FREOICEWE
BRoNT.

B, BOEEEZARRBICTT 300, BEROEHRFED
KIBEARIR & WL TR O—R(LE & SicRitTdhtd 3.

B O® AWRO—EIE, XEEANE - ER A HRO

e Tibhl., BREMICHEERT 5.
X ik

1) R FRmEE 7o+ 2], BELGIEEIN®BE, p.223 (H
ek s, WE, 1986).
2) R. Hasegawa, R.E. Hathaway, and C.F. Chang: J. Appl
Phys., 57, 3566 (1985).
3) M. Takagi, Y. Kawamura, T. Imura, and H. Saka: J. Mater.
Sci., 27, 956 (1992).
4) /NOEEA, RNk, FARE—, HLAX, #E # Bk
U¥3KiEE, 38,930 (1991).
5) M. Takagi, and Y. Kawamura: Mater. Sci. Eng., 98, 457
(1988).
6) Y. Kawamura, M. Takagi, and M. Akai: Mater. Sci. Eng., 98,
449 (1988).
7) /NEEM, BUBE, EREEA, BEEER,
& ARIGHBSEREE, 18, 457 (1994).
8) A.Kojima, A. Makino, Y. Kawamura, A. Inoue, and T. Masu-
moto: Jpn. J. Appl. Phys., 85, 19 (1996).
9) HEFIEM, JFAEIT, ¥HXB, K#HE: Kubota Technical
Report, 29, 7 (1995).
10) JAKRIERE: REART¥EAF EEWARRE EEKEE7ELVY 7
ZERBIERLL OBEFE ], 2(1), 15 (1996).
11) BR#F#E, AKER, KXE 5 PREFEIFARERKIMNXZ
B KL « #BHERXE, p. 502 (1996).

1996 £ 10 B 15 B, 19974 1 A 16 BiE

H LA, WA

HAIGHARMS S  Vol. 21, No. 4-2, 1997

NI | -El ectronic Library Service



