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Fig. 1. Frequency dependence of effective permeability for Fe;; sCu-
NbsSi;ssB; alloy powder cores annealed at various temperatures.
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Fig. 2. Variation of X-ray diffraction patterns with annealing temperature
in melt-spun Fes3 sCu;Nb;Si; 5 sB; ribbon alloy.
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Fig. 3. Variation of grain size with annealing temperature in melt-spun
Fe73‘5Cu1Nb3Si15.5B7 ribbon alloy.
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Fig. 4. Frequency dependence of quality factor for Fe;; sCu Nb3Si;ssB;
alloy powder cores annealed at various temperatures.
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Fig. 5. Frequency dependence of core loss for Fes; sCu)Nb,Si;ssB;
alloy powder cores annealed at various temperatures (0.1 T induction).
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Fig. 6. Variation of electrical resistivity with annealing temperature in
melt-spun Fe;; sCu;Nb;Si; s sB ribbon alloy.

ZH A e vk} Zo] F AAMAlY A A
Al A710ld 47 Q[ SHE FA3H] Jon Tt
7t FoHESE T &40 aapt sk, o] AR
&£48 11 Age] HMIAYH 2HER] AEAE 7
olof] Gxz] Lo wWE ArBIAEe] HIlE FASIH o
I A3E Fig. 60 UehiSITH

o] 1ol ot AXs 27| A& W ZFe E-8ol

-2 JEhelME 126 uQ-em®) HlA & %kg veRdt), 1
#Hu 510°C o] exoMe AR A3YEHEA olF
O Zradrle SRAYE tiEF 110 uQem WF] Zho g
UAASHA Fot. Wb Fig. 5ol VeRd xlsale] gy
&L BAES] Wsle) ABEHE Arjoly =49 sl
F2 70l5k= Rog Azwo}xn}

B4 B9 3ol 4R A7]e) ARAR) FHHE 2
AP S BT} Bk we HEEPAe FA1g)

oFYAlS Yehlie A5 nlolojx EAo] Za3M|, Fig. 7&

3+=21718}8) | Volume 14, Number 1, February 2004

100 [
90
% L.
2 7
£ 60
1]
E 50
S
Q
o 40
2 Fv~ 510°C
30 H -a-- 530°C
—e— 550°C
BF o socl—
10 H <4 590°C
610°C
0 b
1 10 100

Applied Field (Oe)

Fig. 7. Variation of % permeability with applied dc magnetic field for
Fe735Cu;NbsSi s 5B, alloy powder cores annealed at various temperatures
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The Magnetic Properties of Nanocrystalline
Fe;35Cu;Nb3SipssB; Alloy Powder Cores

T. H. Noh*, H. Y. Choi, and S. J. Ahn
School of Advanced Materials Engineering, Andong National University, Andong 760-749, Korea

(Received 13 October 2003, in final form 30 November 2003)

The annealing-temperature dependence of magnetic properties in compressed powder cores being composed of ball-milled
Fes35CuNb;Si;s B alloy powders (size : 250~850 um) and 5 wt% of ceramic insulators has been investigated. When annealed at 550
°C for 1 h and so transformed to o-Fe phase nanocrystalline structure with the grain size of 11 nm (electrical resistivity : 110 uQ-cm),
the highest effective permeability of 125 and quality factor of 53 were obtained, and the permeability persisted up to about 500 kHz.
Further the core loss measured at the frequency of 50 kHz and the induction amplitude of 0.1 T was very low (230 mW/cm?®).
However the dc bias characteristics was not satisfactory as compared to that of conventional powder core materials(MPP, Sendust etc.).
The inferior dc bias property of Fe,; sCu;Nb;Si;s sB; alloy powder cores was attributed to the fact that the size of powder was too large
for obtaining the same permeability with that of conventional materials.

Key words : nanocrystalline alloy, ball milling, powder core, dc bias characteristics.



