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Fig. 1. Frequency dependence of effective permeability for
nanocrystalline Fe;; sCu;NbsSijssB; alloy powder cores with 3 wt%
glass frits, talc and polyamide.
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Fig. 2. Frequency dependence of effective permeability for
nanocrystalline Fe; sCujNb;Sijs 5By alloy powder cores with 1 wt%
polyamide.
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Fig. 3. Frequency dependence of core loss for nanocrystalline
Fe+;5Cu;Nb;Si; s sB7 alloy powder cores (upon 0.1 T induction) with 3
wt% glass frits, talc and polyamide.
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Fig. 4. Frequency dependence of quality factor for nanocrystalline
Feq3 5CuNbsSi 5 5B, alloy powder cores with 3 wt% glass frits, talc
and polyamide.
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Fig. 5. Scanning electron micrographs of nanocrystalline Fe;sCu,
NbsSi;ssB alloy powder cores with 3 wt% talc (x500 (a) and x1200
(b))
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Fig. 6. Scanning electron micrographs of nanocrystalline Fes; sCu,
NbsSi;s5sB7 alloy powder cores with 3 wt% polyamide (x500 (a) and
x1200 (b)).

£0] W]y = HAE FA}E(percent permeability)ye H.O
ZF31 gk o] W) BExS-S 100 kHze] Sl S3H
A

o] Igel|A Hie nle} Zo] GRo} A4S HAEHE AL
8.3 Baole] wAE FA82 3 A7EPE el A
Aoz o} zkzh 10, 50, 100 Oell A 61, 37, 23% A5
o] k& vepd) vhd Zejo|=g FAAZ AMSEE A9
ol 2o AR oM 66, 44, 29%2] S Ho
5~7% A% HAE EX}‘E‘O] 28 Y F AU

Yurzr|o g FExpgo] e Y- Fig. 1914 HolF= uiet
o] Ex}go] Fal= QFgAdo] FUslal Al nlojolx #}
o] O)7[A] e HAE FAE-S HoFE v, FEjon=
AREEE 9] AREH BT ole)h 2 dubA]) B
FFetar & F US slolo
SRH Fig. 204 Eelotn|=9) E9hIE

o

N

2 mlru

1 wt%Z Z4A)



- 190 -

8 3
I
o
/
.
I~ s
==

Percent Permeability
3
/E?D ‘
*

f=100kHz |

//f
/.

—&—GF e
" ~0— talc 2y
[ || —®— polyamide L\%.b 1

)
o
’ v

[S]
o

1 10 100
Applied Field (Oe)

Fig. 7. Variation of percent permeability with applied dc magnetic
field for nanocrystalline Fe;;sCuNb;sSijssB; alloy powder cores
including 3 wt% glass frits, talc and polyamide.
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Fig. 8. Variation of percent permeability with applied dc magnetic
field for Feq;5CuNbsSijssB+ alloy powder cores including 1 wt%
polyamide.
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The Effects of Insulating Materials on the Magnetic
Properties of Nanocrystalline FeCuNbSiB Alloy Powder Cores
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The variation of magnetic properties with insulating materials(glass frits, talc and polyamide) in compressed powder cores
composed of Fes;sCu;NbsSijssB; nanocrystalline alloy powders(size : 250~850 pm) and 3 wt% insulators has been investigated.
Larger permeability was obtained at the frequency lower than 300~400 kHz for the powder cores including ceramic insulators(glass
frits and talc) as compared to the cores with polyamide, while at higher frequency than 1 MHz the permeability of the former cores
decreased rapidly. Further the cores with ceramic insulators showed larger core loss and smaller peak quality factor attained at lower
frequency. On the contrary, the powder cores with polyamide exhibited high stability of permeabilities up to several MHz and superior
core-loss and quality-factor properties. Moreover the dc bias property was better in the wide field range for the cores having
polyamide. The enhanced magnetic properties of polyamide-added cores were attributed to the more sufficient electrical insulation
between magnetic particles, where the higher insulation state was considered to be obtained from the larger volume fraction of
polyamide in the powder cores.

Key words : nanocrystalline alloy, compressed powder core, insulator, magnetic propetties, dc bias property



