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Fig. 1. Ribbon thickness as a function of ejection
pressure in Co-based amorphous alloy at the roll speed of
55 m/s.
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Fig. 2. Ribbon width as a function of ejection pressure in
Co-based amorphous alloy at the roll speed of 55 my/s.
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Fig. 3. Effective permeability at 1 kHz as a function of -
ribbon thickness in CoyFesSi;;B;, amorphous alloy
annealed at 450 °C (applied magnetic field ; 4 mQe).
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Fig. 4. Effective permeability at 1 MHz as a function of
ribbon thickness in Co,Fe;sSi;sB,, amorphous alloy
annealed at 450 °C.

spo] S| BhHoIAlL. 5 Fig, 4ol viehl who} 20|
A Fal-go] Bl FAZL AAYTE F7I8te] FA
7 pm =7} A ¢f 4,500 F FAHES vebdch
o1} o] o} ol sg FAkgo] AgsHs ol
£ 37T AR Sl wAe] dalsle] 2}
714 wpgro g o] xsks|de] folsfA|7| wEolrt.
Fig. 55 $47F Zt2F 16 um¥ 7 um3l Co,FesSiisByg
w|A A o] ARFAE] ForoEANS Yehd
2 ik BAke) BA(16 pm)E- 73R = EEel vlsl =

10°k Hm = 4 mOe
3 i A Ta =450 °C
= .*.*‘—._.\
£
| 1w0h
o 3
£ b
5 .
o -
© s .
- Co,Fe,Si,B,, Alloy
@ 3 -
= —ma— t=16 pm \
—e— t=7um ¥
10° 10' 10° 10° 10*

Frequency (kHz)
Flg 5. Frequency dependence of effective permeability
for CosFesSisB,q amorphous alloys with the thickness of
16 and 7 pm.

g=+2}7]%}3] A} Volume 8, Number 4, October 1998

12
Co,Fe,Si,;B,, Alloy
14 °

104

Ta = 450 °C

H¢ (mQOe)

5 8 10 12 14 16 18
Ribbon Thickness (Lum)

Fig. 6. Coercive force as a function of ribbon thickness
in CoyFesSi;sBy, amorphous alloy annealed at 450 °C.
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Fig. 7. Remanence ratio as a function of ribbon thickness
in CoyFe;Si;sB,, amorphous alloy annealed at 450 °C.
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Fig. 8. Frequency dependence of core loss for Co,Fes
Si;sByy amorphous alloys with the thickness of 16 and 7
pum (induced magnetic flux density; 0.1 T).
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Fabrication condition and magnetic properties of ultrathin Co-based amorphous alloy have been investigated. When
the ejection gas pressure was lower than 0.05 kgf/cm’® at the roll speed of 55 m/s, ultrathin ribbons with the thickness
less than 10 pm were successfully obtained. The ribbon thickness decreased linearly with the decrease in ejection
pressure. Moreover the significant decrease in ribbon width was accompanied with the decrease of thickness in the
range of ejection pressure to form an ultrathin ribbon. This behavior was attributed to the decrease of effective
¢jection pressure in the both end-sides of rectangular nozzle due to the larger friction between molten metal and
nozzle wall. The effective permeability at low frequency (1 kHz) decreased largely with the decrease in ribbon
thickness, while the coercive force increased with the thickness decrease. It was considered that these behaviors were
due to the enhancement of surface effect leading to the suppression of wall motion. However effective permeability at
high frequency (1 MHz) increased with the decrease in ribbon thickness, and this was ascribed to the easier
magnetization rotation owing to the reduction of eddy current.



