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Abstract: Co-based amorphous alloy wires with diameter of 90 pm were prepared using melt extraction me-
thod, with bulk amorphous alloys Cog3Fe4B;, 4Si5 ¢Nbs having a strong glass-forming ability. The giant mag-
neto impedance(GMI) effect of the as cast and annealed wires was analyzed at different driving frequencies.
The results show that the Cog;FesB,,4Sis ¢Nbs cast amorphous wire has an excellent GMI effect. The largest
impedance ratio (AZ/Z) is as high as 250% at driving frequency of 1.2 MHz. As the driving frequency in-
creases to exceed 1.2 MHz, the double peaks of giant magneto-impedance curve began to appear, and the
peaks corresponding to the switching field increase with increase in the frequency. The circular magnetic
structure after annealing treatment is weakened due to the release of stress, which leads to the depression of
the GMI effect of Co-based amorphous wire.

Keywords: Amorphous Wires; Giant Magneto Impedance; Anneal Treatment

Co-Fe-B-Si-Nb IEm 22 E PRI R A B 52

IMRE Y, BEE FRRY REAY
VWL AR WA R BN I ROR B R S, P E RSB R S AR e
rhERL A B T AR BOR 5 TR ST, T
PWHLITNE R H08 515 8 TR, 4%
Email: blshen@nimte.ac.cn

ek HW: 2011 4E4 H 25 H: EREEY: 201145 520 H; FHEW: 201145 H 23 H

W B ACORH BT Y BAE F11) CogFedBan 4Sis Nbs BHAR G & bbbk, FIRAR B 4 T
FI42 90 pm ) Co ARG, X ZARMLHEAT T A RIRFEME AL, I EINK T 4 b7E R 3R
R GMI AN . 4580, V25 ) CogsFeaBan oSis Nbs E 22 FLAT JE 5 (50 GMI 2087, 7EIRE 5T
%012 MHz I, FHUEILERAZIZ R, JUABEE 250%. BEZREERME, DRI
ST UYL T U, F LI (B0 I 1 T 55 7 B M (T TR Vs Co Sl 44 28 K AL B
RO R T R IR R, ST EREBEL TSR .

X88A: Bz, ERREYL BK

Hans iXith

il

1. 3]

H A Mohri £ N1 567E Co JEAE i 22 iRk B ELERH
PURUN(GMI) LA, b T A i RO AL 2R AL
SEREETT A A RN AT SHE 7y At/
?2@*'}.‘*[])—\{‘@[5_8]0 CF#%[JX\T:J:(C00A94F60.06)72.5 Si12A5B15 5”5
2zl UZEAR L HCR. K LKA 22iE b
LS NI T N RN 8 S 27 7 M U =

Copyright © 2011 Hanspub

FIAZIZ 15 50%LL AR, Lha )R 2 )2 Fe/Cr 8%
Co/Ag TEARIE fm3% W5 3 1) EREFHUSSHE 5 — A
B, (HRLSN Co A S B T HAR R E RS
JIHEHS, 520 T ARG LM B A T, AR 2 AR
an e AR, AERESAAEAESE — @ IEREE, AT S 3
HBWEERER ZE, GMI RN 5S, BRI 54t
(R K T E AT LR B GMI EUAE, (B2 R o faif5aE 5
2 M, ST MR SRR B o ARHE TN

MS



FMAAE 4§ | Co-Fe-B-Si-Nb | i 22 FURE B 570 25 R O BIF 56 47

TERA R Co HAEdG 4t b, WE THSTEN
Lefil, JFHIESEM T Nb o, KRS T A 48m
AE AR CRE 0, BTN & e R AR 4 mm [
CogsFesBo 4Sis sNbs B AR it & G A B0, RS Co
FEAE 5 22 B R (P RGP BE AN B35 1) GMIT 3R . A
SCHI R RS AR B, Hill T CogsFeaBas 4Sis (Nbs
AEdhze, JERESE 7 e R GMI M

2. SLI§

B4 99.9%LL L) Cov Feu B. Siv Nb 444 X
J5) CogsFesBa 4Sis Nbs(J5 T E 73 L) BC L, TEAS 5 T
R RY BRRE, FEASHEIIEE, AR
WEA SR I3 S, RESER S . It i A
PGS A F EAR MR S o SR S AR
PREHERESIESL, MESH 107°Pa RN
B, B RER 90 um MRS 22 . F A [ i o
(NETZSCH) 2 \] )7~ 22 $3 4 B #4704 (DSC)ll E &
SRS B AR IR (T, AR LIR (T VA
X (ATy)~ Rl (T) ROV 2 05 5 (T) S5 4 07 2 1
f%. FH4%[E 4 4 55 (Bruker AXS)A R X HHRATHMX
(XRD) 7 T4 L2 i (AR AR Ak, 4148582 10%min,
20 WIFE N 20°~80°. K 3E[E FEI A A] Tecnai F20
537 S R AR 23 BT R T I P AR A . R
K 15 mm AR 278 2UR K A T IR K.
THERTME A2 3 x 107 Pa, B KRS58 500°C .
540°C 580°C. 590°CAHI 600°C, RiEHFIE 2514 30
min. KH 16048H Mi%e B AL FE iliE N HP4294A [H
PUAHTAG BT GMI BN, AR N 40 Hz~
10 MHz. A2t B 22Kl 77 1), MEAEL R 5E 9 10 mA,
— X ELAR 28 em [ Z IR 24 26 PRl S ik BLUR W) Ho 19
By 11 2 Bl A A M ARG e Bl PN A FH AR B K ik
1T B AEAIEEN-60 Oe~+60 Oe, ELJiliY
D5 APPAT T2 /K5 18 . R NSRS, B
AN SRS 5 I . B A S AT 2k
IEF 21X . TR E R

Az Z(H,)-Z(H,,)
Z Z(H,y)

HA Z(H ) Z(H o) 53 52 B R B REA N H,,
HNSLIG S BT N B RS Ha WS AT BRI BT RABEE
E X N PR,

x100% (1)

Copyright © 2011 Hanspub

— 2(AZ/Z)max
TTam @

X (Az/z),  FEKEHESTH
AH 9 EHE T b i 2 ) 1 6

3. ZBREITe

Kl 1 /& CogsFesByy.4SisNbs Bk it & 4 22 44 1
DSC FHm ik, HIR#EEN 0.67 K/s. HEFAHI,
B FE SRR AR A R BT R ) B R A A R
%, HHEARENIEABAHEX, AT, =46 K. K
2(3)7% 4 mm [f] Cog3FesBys 4Sis sNbs HUATE & &S
FEMP AN . B LSRR, AR 1)
RO B I R S EOE, Bon VARG
éiﬂﬁ E@%‘@E ° j\jlﬁ—ﬁﬁﬁfé CogsFesBs; 4515 6Nbs %
AR AR LS, RS T B (TEM)X]
FESEEAT 78T, ZRWE 200)fiw. MEHRRTELE
, FEFTRER B o HERTEE N, WA SURTE T
PIERRAELE, ATLLACZ G S AR RS

3 VA CogsFesBas4Sis (Nbs JESH A G A 22 AR
(R IR KA L TE SR BN HL AR f= 1.2 MHz IR RH
bz, BERTIL, REE KRR 2R
SIREIR, HIHPT I KAEZI N 250%, TFKwis(H
Pt LU d RAB BT E B I A It ) 2979 0.6 Oe, HIT
CogsFesBa, 4Sis 6Nbs - it & 4 A I T LU 48 550,
FEPCH B T REC AN ERTS, TERE “it - 587 A
T W 25 ) o OB B YN 1) 5 W AY T 1) B N e T s

Co,.Fe,B.,, ,Si: Nb

63' ~4°224%'56' "5 0.67 K/s

T

9

|
I,

T T T T T T T T
600 700 800 900 1000 1100

Exothermic (a.u.) ——

Temperature, T/K

Figure 1. DSC curves of CogsFesB;;4Sis sNbs amorphous
alloy wire sample
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Figure 2. (a) Outer surface of the CogsFesB2,4SissNbs bulk amor-
phous alloy rods with diameter of 4 mm; (b) HRTEM image and
corresponding selected-area electron diffraction pattern
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Figure 3. GMI curves of CogsFesB,,4SissNbs alloy wires
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Figure 4. XRD patterns of the cast and annealed
C053Fe4822_4 Sis_sNbs a"oy
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Figure 5. GMI ratio of CogFesB2,4SissNbs alloy wires
as a function of the frequency
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Figure 6. GMI curves of CogsFesB2,4SisNbs alloy wires at different frequencies
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Figure 8. sensitivity of the GMI effect for CogsFesB2,.4Sis sNbs alloy
wires at different frequencies
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