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Development of soft magnetic powder having superior temperature characteristic

AlF FE

Yasushi Kino

We are already manufacturing and selling soft magnetic alloy powder made by water
atomization method. The compositions around the second peak of Fe-Si-Al ternary alloys were
investigated. As a result, we have developed a soft magnetic alloy powder with high magnetic
properties and superior temperature characteristics determined by Fe-3.85i-3.0A1 composition.
These developed products can be applied to electronic parts that require high reliability, such as
in-vehicle parts. We hope that we can contribute to the development of the electronic component
manufacturers.
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Fig. 1 Positioning image of product characteristics.
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Fig. 2 High-pressure Water atomize process.

3. 1 RIFRET B

KBS D A SREOE N L ) R 2
S ERT 2 EDH BN TV A Fe-Si-ALRE
EEBEHGRE L7,
Fe-Si-ALRA 413 Fe-9.65i-5.4A1 (wt%) O
BTl v A b EIHEN S 1932 4IRS 4
JEATEHITZERT OYEA, LA & A3FER L 72 EERLEG
DB RERSF I 2 RO R & LTS s
HBOBLORERAN Y FEE L TERLENT
W2 VY, —JTFig 3V ITRENLHIRAE
e u mAR K 2 R T v 7 A b oAtz
5wt%Si. 3wt%Al, FEESFeMB CEfET 5 ° (B
%, B2 —27 LITER),

a3 OH2 ¥ — o B A FERAE L
MAEEGEILT 5 2 & CEfEHFE. 7t
(ZENCERIEIE S S R R R L 72,

HR B NoA40 "22

Sendust it} 140000

Focus area

N
=
2 chz%%/% P\
Yavesere N
10000 "V‘AVA?% 4
5000671 2 3 4 -

Fe Si

Fig.3 Fe, Si, Al concentration dependence of

maximum magnetic permeability in Fe-Si-Al

ternary alloy * .

3. 2 BT AR OB AR FEE

ARBASE TR L7 Sie A 2 3 2 it
B R EEEMAL % Table 1. BHEKT b~
A RFEIZTH S N72SEMI& % Fig. 4 127573
KRBFETUSE L 72Fe-3.85i-3.0AIM L 2 #5207
YA ZEEHRIZIBMD (FeSiaa) L%
DOFVERIEALE A L. HEHO(TEILV T 7 A
E4) I3 RERVETH, MO (v 72
N LSRRI 2 ET 5o F 7oA
ELTHWONLBRICEHEELRRNF LD, SHE
TR L5 & DI & 7 2R IZ OV T
HEBM EHRELDPOHETH L Z L bho
720 INHOT E XY ARBASM LB TlIR L
R\, MBCT B RESEEER T2 S LAV Cll
ST LA SR TH D Z EHHIRTE B,

Table 1 Powder magnetic properties of developed products.

Particle ;\fjfélri?ecs Vickers
size (um) B hardness
Ms He <HV)
(emu/g) | (Oe)

Composition

D10{D50{D90

Fe-

Development| 5'g0; 14 11100/308| 185 | 3.6 | 300
Materials 30Al

Compare Fe-
Materials @ | 9.6Si- |4.0(106/302| 110 | 3.4 | 520
(SENDUST) | 5.4Al

Compare Fe-
Materials @ | 3.5Si- |4.2]108|31.3| 182 [13.2| 350
(Fe-Si Alloy) | 4.5Cr

Compare
Materials 3 | Fe-Si-
(Amorphous | B-P-C

Alloy)

3.91101)30.1) 128 | 1.2 | 920
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Fig.4 SEM Image of developed materials Fe-3.8Si-

3.0Al powder.
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Fig. 5 Appearance of toroidal core specimens.
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Fig 6 Permeability of various powder compressed cores.
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Fig. 7 Core loss of various powder compressed cores.
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Fig. 8 Effect of temperature on permeability of various
powder compressed cores.
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Fig 9 Effect of temperature on core loss of various powder
compressed cores.
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