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Fig. 1. Change in the X-ray diffraction patterns of
(Fe. 5 Co.15) 4.4 By Al alloys.

Fig. 1oll4 Ale] xgefo] Frigtel] wpet x=5742&
g o] FAs x=1014& v|FA7|A o a-Fert
A &3teh. 2ej x=159174-% a-Fe o] 9ol FeyByatol
viehdet, ofohke Az 3e| v A7) 2ol a-Fesl 4
Zo] 7h53 2AL ok 10 at. % AlYE & 4 AUeh Fig.
23 (Fe.;Co.15) g B Al B3 832 AlzAo ut
2 zatanle, zabAdl, ALy Babge W 2
A13t 7 o=},

Fig. 204 Alx3&Fe] 713 +% 23agds+s
skod x=100714] 1.2 Telct. ®&k Zsh=t
N zopakgale ol 2 Aoz AxdHoz Hadt
o x=10l4 ok 20 ppm$ ehdch @A, &L
x=107}7] <f 35 W/kgP-i 78] Akt x=1504
HAE Frlele], FAEL x=107H4] °F 9x10°2.2 7
o] AAsh} x=1504 —“7-74 3] zZtA gk x=15014] 2]
A7) 5493 a-Fe ol 9ol ct24(FeyB,) ol A Eol

leqz-l oZ 7a

o A7) A B4 - 2 g4 78 AR )

— 191 —

14
(Fe.s5Co0.15) 30-2B20A 1% e
5 410 2
o X
N i Z
s o
Ll
, de 1
=9
—2
16 15° <
Bs s
a
~ — a
. 2
12 130 <
m As =
08 : . 0 10
o 5 10 15 20

Al CONTENTS, X (at%)

Fig. 2. Magnetic properties of (Fe. Co0. 5) yxBaAl,
alloys.
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Fig. 3. Change in the X-ray diffraction patterns of
(Fe.5Co.15) 70 Bax Al Nb, alloys.

70 T T T 12
(Fe.s5Co0.15) 70B2o-xA 110Nbx

—~ Mac 6
® sof . 1oz
< Z
£ 1 o
]
3

< 30 pL -6

M #= 50 kHz T
Bm=0.2T

10} 12
120 T
-~ «
e Bs £
1.0 "
s -~ 410 2

As
0.5 1 4 T o
o 2 4 6 8

Nb CONTENTS, X (at%)

Fig. 4. Magnetic properties of (Fe. Co. 5) B Al
1wNb, alloys,
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Fig. 5. Change in the X-ray diffraction patterns of
(Fe.Co.15) 7Bz Al Nb, alloys with annea-
ling temperature.
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Fig. 7. Dependence of power loss for the (Fe.Co.15) B
2+ Al Nb, alloys on annealing temperature.
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Table. 1. Magnetic properties of nanocrystalline
and other soft magnetic materials,
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{Fe.Co.,;)5, Al By, 20 12 63 - 9 3B 2
(Fe, ;Co.,;) Al B Nb, 2011 61 - 9 2B 6
{Fe. Co...)5 Al B, Nb, 20 10 62 - 9 2w 4
(Fe, Co.,;),Al, B, Nb, 2 09 64 - 9 2 2
(Fe. o), ALBNo, (H) 20 L1 72 3 25 12 6
(Fe. o) ALBNo, (H 22 09 70 2 12 11 2

€. 3
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Fig. 9. Bright field micrograph and diffraction pat-
tern of nanocrystalline (Fe.&Co.5)7ByAl,
Nb, alloy.
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Fabrication and Magnetic Properties of (Fe,Co)-B-Al-Nb Alloys

with Ultrafine Grain Structure
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Magnetic properties of (Fe, Co)-B-Al-Nb alloys prepared by rapid solidification process have been studied for the
development of new type Fe based nanocrystalline alloy. Phases with aFe(Co) crystallities in amorphous matrix
has been obtained directly from the rapid solidification by substituting 10 at. 2, Al for transition metal in (Fe.Co.
1+)uBa, amorphous alloy, Addition of 2~6 at. % Nb to (Fe.;Co. 15) By Aly, alloy decrease saturation magnetostric-
tion below 6 ppm, and improves soft magnetic properties. Heat treatment effects decrease with increasing Nb con-
tent. (Fe.,Co.;5) 7B s Al Nb, alloy annealed at 400 ‘¢ during 1 hr shows structure composed of ultra-fine grains of
about 8 nm and the most improved magnetic properties among the prepared alloys. Saturation magnetic flux den-
sity, power loss and permeability (f=50 kHz, B, =0.2 T) of the alloy are 1.1 T, 12 W /kg and 2.5 10*respectively.



