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The Study on Soft Magnetic Properties and
Magnetoelastic Properties of FeCuNbSiB

Nano-crystal Ribbons
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ABSTRACT: The influence of heat treatment process and pressure on soft magnetic properties and magnetoelast ic
properties of Fen sCu;Nb;SijzsBg nanocrystalline ribbons is studied. The results show that soft magnetic proper
ties, such as saturation magnetic induction intensity, are most excellent when anneal process is at 550 °C for 1h and
ribbons are nano crystalled. There is a sensitivity zone at pressure. T he amorphous ribbon is sensitive at 0 to 0.
2MPa. At first, the original magneto conductivity is rapidly reduced with the increase of pressure in sensitivity
zone. The sensitivity of ) value of ribbons is also very high and ( is urgently reduced with the increase of pressure
in 0 to 0.2MPa sensitvity zone. Pressure doesn 1 effect the change law of Q with frequency.
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Table 2  Stress dependences of the soft magnetic Fig 3 The change of FeCuNbSB mano crystal @
properties of ribbons(550 C x 0 5h) 3 550 Cx @ Sh Q
25MH z,
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‘ .0 Q 2M Pa
01 2467 89% 28 55 15390 63 1910
02 2500 84% 28 55 11403 88 2137 ’ Q
03 2496 85% 28 55 12195 30 2174 QO 2MPa " Q
04 2489 83% 28 55 11540 38 2168 Q
Q5 2471 80% 28 55 10906 39 2221
06 2460 82% 28 55 11535 93 2143 Q B




1 : FeCuNbSiB

15

3]‘[“4— pHm

38 0= —————

’Q Q 4 ‘Hﬂl ’

,Hm 0] v 0] 1J‘l
, M
, Q
(1~ 10
2 2

Fen s CutNbsSiiz s Bo

(1) Fers s CutNb3Siias B 550°C x 1h

(2 .
Q 2M Pa ,

(3) ) 0. 2M Pa

. Q
Q2MPa ,Q

(] Murillo N, Gonzalez J. Effect of annealing conditions and grain
size on the soft magnetic character of FeCu(Nb/ Ta) SiB nano-
crystalline alloy[J]. J M M M, 2000, 218: 53; 2000, 31A ( 2):
555.

(2IMohri K, Kawashima K, et al. M agneto inductive effect in am or
phous wires[ J]. IEEE Trans Magn, 1992, 28(5): 3150.

(3)Panina L V, Mohri K. M agneto Im pedance effect in amorphous
wires Appl[J].Phys Lett, 199, 65(9): 1189.

(4)Kitohri T, M ohri K, Uchiyama T. Asymm etrical magneto imped
ance effect in twisted amorphous wires for sensitive magnetic
sensors| J]. IEEE Trans Magn, 1995, 31(6):3137.

(5)Panina LV, Mohri K, et al. Magneto impedance and magnetohr
ductive effects in amorphous alloys[J].J Appl Phys, 1994, 76
(10):6198.

(6JMohri K, panina L V, et al. Sensitive and quick response magne
toimpedan ce( M I) sensor using amorphous wire[ J|. IEEE Trans
M agn, 1995, 31(2) : 1266.

(7)Inada K, Mohri K, Inuzuka. Quick response large current senor u
sing amorphous MI Resonant Multivibrato [ J]. IEEE Trans
M agn, 1994, 30( 6) : 4623.

(st akagi M, Katoh M, et al. Magnet displacement sensor using M1
elements for eyelid movement sensing[ J]. IEEE Trans Magn,
1993, 29(5) : 3340.

(9] Mohri K, Kawashima, et al. M agnetolir ductive effect in tension
annealed amorphous wires and MI sensors[]J]. IEEE Trans
M agn, 1993, 19(6) : 3168.

(10)Senda M, Ishii O. T hin film magnetic field sensort uilizing mag
neto impedance] J]. IEEE T rans M agn, 1994, 30( 6) : 4611.

(11)Knobel Metal. Giant magneto- impedance effect in nanostruc
tured magnetic wires[ J].J Phys Condens Matter, 1995, 7: L115.

(12)Sommer R L and Chien C L. Lon gitudinal, transverse and pererr
dicular magneto impedance in nealy zero magnetostrictictive a
morphous alloys[ J]. Phys Rev B,1996, 53: R5982.

(13)Beach R S and Berkowitz A E. Sensitive field and frequency- de
pendent Im pedance spectra of amorphous FeCoSiB wire and rib-
bon(invited)[J]. J Appl Phys, 1994, 76: 6209

(14)1keda M, Uemura, et al. Factorsaf fecting the out put voltage of
am agnetostrictive torque sensor constructed from NrFe sput
tered films and a Tralloy shaft[ J]. , 1998, 22
(6):1074.

(15]Chou dhary P, M eydan T. A novel accelerometer design using the
inverse magnetostrictive effect[ J]. Sensors and A ctuators, 1997,
A 59(4):51.

(16) Chiriacetal H. Com parative study of the giant magneto inped
ance effect in CoFeSiB glass covered and cold grawn amorphous
wires[ J]. IEEE Trans Magn, 1997, 33(5) : 3352.

:2006- 09- 26



