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Table I. Magnetic properties of as-quenched CogFe, 5
N1, ;Nb,Si,,B,s amorphous alloy.

B Br/Blﬂ H M max 14 T. T.
(kG)| (%) | (0e) { at DC |(pQ2m)| (C) | (C)

6.43 0.5 [0.016 143,500 132 563 | 277

2% 1ol Te-T. Alele] 2591 480-550 C wH4l9)

gt 217181 3] 2] Volume 2, Number 2, June 1992

7t SxollAl 2087k 5% 10 torre] FEapA] o=
g 1 ofdgA)e] AREFAE(n) P 1 kHzoll A1)
FEFAE(pa) el FHARY 193 QY3 AASS
B Fl3 310 TollA] 2417 AgFellA 2% o2
& ASe ERANEE 19 ojdle] ofdu Lo

ol hebdsle 1% o QgAels ol eel 27}

9} Al 2¥EAEE 510 CollA] oF 210,00028 =) x|
B el & kel A3RE Holm glon), fEFA
£& 540 T7HA Z7lslod oF 29,0009] FH2)E viebd
'5‘

zrashe ke vhehlla gl o] AfzFakgwt
FTRFAES] RS ehlls ojdyeyr) oE ¢
el s} ojdE]-Lio] ule} 510 C o)slel| 43 7}
H e, 510-540 C Wsle)Al= cluster7} A)
A== vt d Rk, 540 T oAbl A= HA
37} Ao GA| R Ealed 1akgth v} Qlej(2).

CoerFeqsNirsNbySioBis

310°C x 2HR
‘\30 ) 2nd e
° PSS . -
X
20t
3

Metf (x10*)

.
80 500 520 540 560
pre—anneal temp. (°C)

Fig. 1. Change of the effective permeability at 1 kHz
(1 «r) and the initial permeability at d.c.( z)
after the 1-step annealing and 2-step anneal-
ing as a function of the pre-anneal tempera-

ture.
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Fig. 2. Change of the coercive force at d.c.(H.) and
at a.c.(H. ") after the 1-step annealing and 2-
step annealing as a function of the pre-anneal
temperature.
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Fig. 3. Change of the squareness at d.c.(B,/B.) and
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In a CogFes sNi, sNb,SiwBis amorphous alloy ribbon the effect to two-step annealing on the soft
magnetic properties has been studied. By two-step annealing method which the second annealing at
low temperature of 310 C for 2 hours is undertaken after the primary annealing at high temperature
above 480 C for 20 minutes at the vacuum state, the coercive force and the squareness are not
changed nearly but the initial permeability at d.c. and the effective permeability at a.c. are remark-
ably increased compared with the one-step annealing. The maxima of the initial permeability and the
effective permeability at 1 kHz after the two-step annealing are 290,000 and 41,000, respectively,
which are 30% higher than those of the one-step annealing. The change of magnetic properties with
annealing temperature is discussed in terms of the residual stress, the domain size, the cluster and the
crystalline phase.



