Journal of Korean Powder Metallurgy Institute
Vol. 15, No. 1, 2008

AT LW 2

of ¥Xal 20 of

ol

3

I

Ao &+ S4of A&

Ae=a b

xS

. EORa,
[y =y

BgIS e -

247|" - &84

AN el AR, BT QT A ARG TA, FelmAls

Effect of Annealing Temperature on the Electromagnetic Wave Absorbing
Properties of Nanocrystalline Soft-magnetic Alloy Powder
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Abstract The electromagnetic (EM) wave absorption properties with a variation of crystallization annealing
temperature have been investigated in a sheet-type absorber using the Fe,,Si,;B,Nb,Cu, alloy powder. With
increasing the annealing temperature the complex permeability (4), permittivity (£) and power absorption

changed. The EM wave absorber shows the maximum permeability and permittivity after the annealing at 610°C
for 1 hour, and its calculated power absorption is above 80% of input power in the frequency range over 1.5 GHz.
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Fig. 1. XRD patterns of Fe,,Si;;B,Nb,Cu, powders annealed
for 1 hour at different annealing temperatures : (a) 530°C
and (b) 610°C.
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Fig. 2. Cross section images of the powder-compacted
sheet : (a) x 100 and (b) x 300.
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Fig. 3. Variation of permeability of the powder-compacted
sheet with various annealing temperature as a function of
frequency : (a) real and (b) imaginary parts.
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Fig. 4. Variation of maximum permeability of the powder-
compacted sheet as a function of annealing temperature.
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Fig. 5. Variation of permittivity of the powder-compacted
sheet with various annealing temperature as a function of
frequency : (a) real and (b) imaginary parts.
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Fig. 6. Variation of s-parameters measured in a microstrip line
covered with powder-compacted sheets with various anneal-
ing temperature as a function of frequency : (a) S, (b) S,,.
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Fig. 7. Variation of power absorption calculated from S,
and S,, in the Fig. 6 of powder-compacted sheets with var-
ious annealing temperature as a function of frequency.
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Fig. 8. Frequency for 80% power absorption measured
from Figure 7.
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