& Ad-F+=%> Journal of Korean Magnetics Society, Volume 3, Number 2. June 1993

Fe-Co-Cu-Nb-Si-B =o|M#&

Hergel Apis S4AT

HEERE IR L

aefeata w2l e, A2 137-701

=

st elaw)

ol+¥
2e)sha)

e

(1993 59 794 b, 19931 549 269 A E 442 W)

5 siel % ¢ aigtoo, 2bd 2 4l o
37l AAel LEele o 4 ol

I.M 8

ol sl Fe-Cu-Nb-Si-B &4l AA3F
{nanocrystalline alloy) [1]-2 permalloyt} Co-Al »]3
A gl WA 21E BAE viepd # o}, B2
23 Ashgiat 94 obdA-g TR o] B 384l
7= ok,

o2&t Fe-Al zr]|A AAIFE Gl ol ahge]
2w A Aelo) 38 AA3 2x olAlolA] A2t
of wte} Cuoll 213t a- Fe(Sl)A Al A 222} Nbell 2]k
7324 A2 wlgl] 2b o) olsl] g 2] 2 kel gle
o], o3} X EAIL oA edto) uel P o-Fe
(Si)yAAR= 2] e z3lxpr|mg Aol tigo] ZAF
a7z A mgAE (ferromagnetic  exchange
length) Be} 28 74, F-& Rprlelutide] A4 =7]9
6ol w4l Wiglkslr] wl 2ol Aoe ¥ ws9ict[3]

"o FEE 1002 TEH AleA ok AT Aol
olsfod 42U

atﬁ&i A2k Fey, . xCoyCuNb,Si ., Bo(x=2, 4) #1343 35 400~650 CollA 2]

Alarsdct. Fe,, -Co,.CuNb.Siy B, 8184 ahe] 24 sdxe] £x4= 550 Coln, ol
el Asel e SAEA Gele kil A4
Nb,SiyyB,2] 749 60 OCMV%%ﬂdé&%ﬂ*WHT4 ﬂoﬁﬁhlﬂﬂlOXMﬁOJQOeaﬂ%$%;

1.1x 10", 0.22 Oeolt}. Fey,CoCu,

B 9}l 4] Fe-Cu-Nb-Si-BA| o] AA3HFe] 2
A} 2lgke 271407171 518l Co% 2, 4 at.% H7hk Fe
15Co,CuNb,Siy, Byet Fey, «Co,CuNb,Siy, B, 5%
k2 Felol ofsl v Ate 2 Alz=d T, 400~650
sdodol| 4] 141734 dxe]ste] 1 kHzoll o] 17| &4
g zasielon], GAe] Lxol whE 4714 54 wsst
oA Pz 3R AR 3 AEE Sl olojal w| R
A1¢] peak-to-peak line widthe] wiste}l eir]7} A
/Kg 7—] 77%5}] _gl_

el

4

I, ey

A gzol| A AMzE Fe,,,_ xCoxCuNb,Si, B, (x=2,
) 242l 2ga3g whE el o8l tir|FolA A}
A7 Z 1.3mm, F7 13 gane] @23 v A g 22t
staich sl AR AA3aAE $2<4% 10 K /min
2 DSCell 2lsf zAkskglom], 13} A3 AFe] 2x9
o319l 400~650 C oA 141744 2535(6x10° Torr) ol
A dxzlsigct. dxe] F A5 =lAlTzHsE Fe

— 130 —



(A7=E) Fe-CoCuNb-Si-B 20| MAAEF ] A714 EAAT—Aod - FA-HAd-Ld4ed - F4 2 054 - 131 -

Ka E44(1=1.9374) & 21 83lo] X-A 3|44 S & Fig. 2 FeyCo,CuNb,Si; B, w143 &F& 1
8l z=ABlg R, aFAr|EA4E Fig. 13 22 AC A AAs T2 A3 godal 400~650 Toll4], 14]
M-H loop tracer& Al&ste] Fal4 1 kHzell4l 4|5 e b AAe| g Alge] X-Al sl Adelth dxe] &2
M-H z}71o|8 348 H&slod Ao} Fig, 104 & 7} 400 ¢al A% Al ol vl HA Alejoln] X7}
#Aol= S 3} S,3= Hol7} 5 cmola ZHzt A4 200 %7}l whe} halo patterne] u] A A Abo] 7“—*6'}1 a
3lg ko] 7hgke ] pick up coil C3 C Aolr} -Fe(Si)oll ¢]&t peak~} Feislz.on, dxa &

5 cmeoli zhzt Babol 8003 #HE ¥ Aldlo] ¢l& o & 650 €8l 7 Fe, B2 do] 4d S o 2}4.

EAF7 2SR 2 wlulske g odAAsled o,
244 Aldel Aol whAake] of L F-A18h7] #3HA

10 cmz i, FexBa(511)

FUNCTION
GENERATOR ® *——e

® G L4 ® G

L4 (.4 [

[ [ 3 ®

L4 [ (4

[ [ 4 (.4
POVER AMP ]’—C e [ )

l S 5

SAOPLE

51, 53 : SOLENOID

€, €1 : PIX-UP COIL

Intensity(arb. unit)

Fig. 1. Schematic diagram of the AC M-H loop
tracer
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Fig. 2. X-ray diffraction patterns of amorphous
Feg:Co,CuNb,Siy; B, alloy annealed at
various temperatures for lh
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Fig. 3 Change in the coercive force and relative
permeability of Fe, ;Co,Cu,Nb,Si;;By alloy
with annealing temperature for 1h
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Fig. 4 Change in the coercive force and relative
permeability of FegCo,Cu,Nb,Sij,; By alloy
with annealing temperature for 1h
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Fig. 5. Change in derivative aborption curve of
Fe, ;Co,Cu,Nb,Si, B, alloy with annea-
ling temperature
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The magnetic properties of the amorphous Fe,, ;,CoxCuNb.Si,;B,(x=2, 4) alloys, fabricated by a single roll
rapid quenching technique and annealed at 400~650 <, have been investigated. The optimum annealing tempera-
ture is 550 ¢ for the amorphous Fe; Co,CuNbSi,, B, alloy. The properties of the nanocrystalline Fe; ¢
Co,CuNb,Si,, B, alloy show the relative permeability of 1.1x10" and the coercive force of 0.22 Oe at 1 kHz.
When annealed at 600 C, the nanocrystalline Feg, :Co,Cu,Nb.Si,, B, alloy shows the relative permeability of 1.0%
10t and the coercive force of 0.19 Qe at 1 kHz. From the X-ray measurement, it is found that the remarkably
improved soft magnetic properties are the effect of the formation of «-Fe(Si) grain. By the results of FMR exper-
iment, the optimum annealing condition is just below temperature which the peak-to-peak line width of FMR
spectrum increase rapidly.



