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High-Bs Nanocrystalline Powder Fabricated by Atomization
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AETIE, HAT MYAZEB KV 2 X5 TRBKRZAOTHRE L SREMBEREE (Bs)
T/ RBRAEMROMERES SURNIEEOER ERBETIFEICOVTHRANS, 86EL HE
20 um LI F® Fe-Cu-Cr-Si-B-Sn &K Tld, EMNIPEICEHESRED 20 nm LITDHE
wmHhrESoNn, 1.5 TUED B PREE Nz, ZOMKIE Fe B7EILT 7 A& L THERKSE
Wi DEIED 17, AL 90% &4B., £/, OAH 5,000 kW/m3 LUTOERORE#HROIATT
6, LiD14 E£RY, BLANLTE B EEOADEILINS,

The present study examined the microstructure and soft magnetic properties of high
magnetic flux density (Bs) nanocrystalline alloy powder fabricated by gas atomization. Powder
particles of Fe-Cu-Cr-Si-B-Sn smaller than 20 uym exhibited a fine nanostructure with an
average grain size of less than 20 nm and a B; higher than 1.5 T. The initial permeability u; for
this powder was 17, which is comparable to that for Fe-based amorphous alloy powder, and
the core loss was 90% of that for the amorphous powder. Moreover, the core loss could be
reduced while maintaining a high Bs by trading off the high ..
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Table 1 Saturation magnetic flux density Bs, permeability of core pi,
and core loss at 30 mT at 2 MHz, P, for developed alloy core,
Fe-based amorphous alloy core, and Finemet type alloy core

Magnetic Permeability (3OCn?rTe g) Sl\sz)
flux Bs (T) Mi P (k\}v/ma)
Target =15 = 15 = 6,000
Core A 1.55 17 8,800
Developed
powder Core B 1.55 155 6,000
Core C 1.55 14 4,700
Fe-based amorphous 1.3 16 10,000
Finemet type 1.1 16 4,200
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1 HRAT7 A XZETHEE L Fe-Cu-Cr-Si-B &4#HERD SEM
HEER

Fig.1 SEM image of Fe-Cu-Cr-Si-B alloy powder fabricated by
developed gas atomization method
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O—TRENBE LT, FIZTELT 7 ZAMHITH > TV
%, D2, B onm OGBS LT B, i)y
X 2 (b) OEEEH ORI, 10 ~ 20 nm OFEERIA
WBCE R THTI LT B BVILER F o 1) B8ORS &t D B0
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2  Fe-Cu-Cr-Si-B-Sn &£ MK D@ TEM BEE
(a) TEELIREE (2040384T) (b) 400°C -30 A DEALIRTE

Fig.2 Cross-section TEM image of Fe-Cu-Cr-Si-B-Sn alloy powder
(a) as-fabricated (b) annealed under 400 °C-30 minutes
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High power

Developed

1/P
High permeability Low loss
low Cu loss less heat
high frequency

Finemet type
K3 XHWINTE—FOHA, BWE, OFEOL—F—Fv—H

Fig.3 Radar chart of power, permeability, loss performance of metal
powders
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