KA Journal of Korean Magnetics Society, Volume 5, Number 4, August 1995

HIEE Xty gFel =40 nt=
HICHE! X7] 0]3 ZMe| gt

DIA‘iﬁ;“ . olxki
Zrdod 2ol shar B eks)

H—Z—f.—‘jé‘] ..Q.A].-?— =] J]- , 140-742

(19951 64 2690 "5, 19954 79 189 HE 4L w2)

VIl Y abst b wste) glalg 2Abeb] skl (Fe, ,Co)rSiBisAl 144 A4 32 299 24 2ol oa
el £ 380 02 sho] 16402 Fob el B 5 4 2ol e 2] o] 19| 1 shol) chafo] G
o Cothe ghiaha gl el A9l o5 F 348 25 ehn Qe o194 $F wlre] 9ol 03

LI =R )
Heloll el 2ol o 2 f5 27 oW HAlghe ma woh Eelgd ulo) ) Ash L= i»FE- R
oh @ oAl 4ol e vl WY el 4ol -
A TS GRS el A vlnd 9 45t 249 A4S TR 598 909 & gop A
o e A galole,

1. M =2

vl =}7] o2 (Asymmetric Magnetization Re-
versal: o| 3} AMR) & 42 K. Shin %[1]e] w4} o]
A, o] Aadol elsto] PE s 27| o]a] FAle) BEG
I} Al 2k 8lx] A 24 B8 754 ul Fof 3

T8 Aol A gl 2haloleh, Urie] ol ol o3} /——_
ol AMR gl4te] 2715 oz zabe|a) obe Alejz Fe

TE o|slollA] dxe] oz Aol st 74[2] __/ 100 mOe
—_— i

AR Fel w4 A 2]y guie) B Az 4 ®

Ax EAAAAY 2ol SAscbs H[3] 2eln ol

TRAAAZL 285 Corle AH4] So) wlaiz o I, Fig. 1. Hysteresis loops of amorphous ribbon. (a) as-
TR A 2] Zl ol whe} A pHo] sabg] = Ax = A cast, (b) annealed at 380°C for 16 hour in a zero-field
Hujlo] fxx =17 olubAd ol 2 7)o el A A= o} condition, -

A7} H s 2] Espoley.

Fig. 1(a) & g zkel 249] (FeyCoyay) 1sSinBys 813 jumpel] ofsf 248} vbd & geh 2ot 9k (+) 3} o (—)
A gha e AA7) olgdFAlolt). Fig. 1(b)= A o) A ZF ool A sted Al AshA S sl 2mat
B4l Fapatow slod 380 ¢ oAl 16417 A2l & sl7he el zpshibd & sl HRo] 22k wigAe o) %
ALollA 27l o]y S 2 Fig 1(a) 74 2j29] o LS B F ok 2Eld] 2k o)AS mF vy
A HAAe 2 el 5 deln Qirh Z FxpabZos] of Akl (Double Asymmetric Magnetization Rever-
Heljh 7ol &tabd ez} akAlshslo] 9lo) =4 x} sal ; o8} D-AMR) o] 2} o] &5}t
2ol uhgre] Aol of(+) o Wk £ o(—)9 up 2 Aol D-AMRe) 5_*3 oE2AE AAAe 2
oz A w2 kol 4] o] QA 2kl o] 2o ZApste] ozl g A ANA FE 27| o

Aob vz Zhzkel whghwle] wlztedalel Barkhausen 7l & ATgez 4 AMR dabol] ti3} o] 3H =

— 261 —



3 2ol thated AHS Ashich

[=Rd=3]

. e a4y

9

ole]7}=] 24 9] FeCoSiBA v A A 3t 2 2g A%
Fvg m A 24 A zskeich chamber W9l shejo] Ar
60 mmHg £917], &%= 40 m/secd) 27102 Az
Fow, Azxs wiAdd @& =gl Fo 1.0~1.2
mm, F7AE 22 + 2 um@ ok

gl AL Hade AT wt A7 5L
2A% o B 29715 fReh o] Faskdt 1
A X, Y, ZEoz zbzt AmA)F] Al el Helmholtz
coil& o] &3kl 0+ 3 mOes] FA# 2AE& TS
t}. Helmholtz coil®] AA-& 2 Oe olshe] vlAl =&

F

N

32

A& 4 9l fluxgate magnetometers o]8-3fe] %
td et

B o3 FoA Fesl Cool A4S #Hal7l (Fe,
Coy)#SiBis (x =0, 0.2, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9,
1) w]AA g2 Pre dAgdte gy, 2A Wi 29
. Z3kxtellzhol wWhE B4 o] Hals zalslgiel. of2ir}
A o 24S ZE W AA I gEE 75 mme] Aol
= Arksl & Ar]e] =14 A2 Helmholtz coil set&
o] &-slo] ofAtA

ox, N
ol

el
o g whE F7hel Fof, thr1Fe] Abs}
970l 4 380 T 2x2 16417 Eot A estat.

v G2 gjre] odxe)l e 27 25 mm 4 od ol
Bl zkAd o] A A1S zpAbo] wbAlBlA| ¢hE E Hf= Al Y
Aoz 2He AL A2kt

A7 od =2 sl 2l 8o x}7] &4-2 bucking coil® X
A A7) pick-up coil# fluxmeterZ o]&3dlo] Ab-Z-of 4]
A7) olHFAL aEl F, o)y T o e 2y| HA4
e Ealdet. A F 2lee] 240 GE 23t A5
ke A2o4 VSM(Vibrating Sample Magnet-
ometer) oz 2As1qich, iy vl §F el 24
B2 Atomic Absorption W o2 BAE%= v, 3

% olWel Wslola S8 245t A shalck.

1.

[l

g #n 2 28
27) ol FA 9| moke Folxl A zAstelA 2
9] Aol wheh s Hake
Fig. 2+ (Felfxcox)zs SiloBm(X:O, 0.2, 0.4, 0.5,

278 8) %] Volume 5, Number 4, August 1995

™
H
—
Wi
10
M
!

=

1

.

i@
—
s
(©



LATE=E> vl 24 e 2o i vt A x}7] o}&d

=

—

H

L b &s

[H]

Fig. 2. Hysteresis loops of amorphous ribbon with dif-
ferent composition (Fe,_,Co,)=Si;;B;s after annealed
in zero field. (a) x =0, (b) x =20, (¢) x =40, (d) x
=50, (e) x=1060, (f) x="70, (g) x =280, (h) x = 90,
(i) x = 100.
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Fig. 3. Typical double- AMR loop identifying charac-
teristic quantities
H; : the jump field,
the field at which a magnetization jump occurs
after annealing in zero field.
AM]t : the magnetization jump,

the change in magnetization at Hj, normalized to
the change in magnetization for a field change
from +1500 to —1500) mOe of an as-cast
amorphous ribbon.

AM” : the reversible magnetization,

the total change in magnetization for a field
change of +1500 to —1500 mOe normalized to the
same change in an as-cast ribbon,
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Fig. 4. Compositional depedence of H; in (Fe,_,Co,)s
SiyyB5 amorphous alloys,
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Table. 1. Variation of demagnetizing factor along the

ribbon axis,
Composition {x) L

0 3.265 x 107*
0.2 2.665 x 10~
0.4 2.705 x 10"
0.5 3.083 x 107
0.6 2.776 x 107
0.7 2.896 x 107
0.8 2.776 x 107"
0.9 2.776 x 10™*

1 2.776 x 10™*

Table, 1. Variation saturation magnetization.

Composition (x)

I, {(emu /cc)

0
0.2
0.4
0.5
0.6
0.7
0.8
0.9

1

1050.6
1302.8
1146.7
860.4
954
768.2
845.5
652.5
674.4

Table [, Variaton of demagnetizing field,

Composition (x) Hp (mOe)

0 343

0.2 346

0.4 310

0.5 268

0.6 265

0.7 223

0.8 235

0.9 118
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Fig. 6. Compositional dependence of AM: in (Fe,_,
Co,)7551;)B5 amorphous alloys.
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Fig. 7. Compositional dependence of AMT in (Fe;_
Co,) 7:S11,B,; amorphous alloys.
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Fig. 8. Compositional dependence of AM” annealed in
5000 mQOe.
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Fig. 9. Compositional dependence of A in (Fe,_,Coy)
#51,0B1; amorphous alloys.
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Fig. 10. Calculated AM"* as a function of concen-
tration X for (Fe,;,Co,)7Si,,B;s amorphous alloys.
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In order to investigate the origin of the asymmetric magnetization reversal effect, we studied the variation of
magnetic hysteresis loops with the alloy composition in amorphous ferromagnetic alloy ribbons of (Fe, - Lo, 755110
B,s system annealed at 330 C for 16 hours in a zero field condition. The asymmetric magnetization reversal effect
developed more strongly in amorphous ribbons having two metallic components than in ribbons having a single
metallic component. The effect developed more strongly in ribbons showing a smaller value of the saturation mag-
netostriction. The development of the asymmetric magnetization reversal effect was affected by the ratio of two
metallic components as well as the magnitude of the saturation magnetostriction.



