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Electromagnetic Wave Absorption Properties of Fe.,Si,.B,Nb,Cu,-Based
Nanocrystalline Soft Magnetic Powder Composite Mixed
with Charcoal Powder

Sun-I Kim, Mi-Rae Kim, Keun Yong Sohn and Won-Wook Park*
Department of Nano System Engineering, Inje University, 607 Obang-dong Gimhae,
Gyungnam, 621-749 Republic of Korea
(Received July 3, 2009; Revised July 22, 2009; Accepted August 5, 2009)

Abstract The electromagnetic wave absorption sheets were fabricated by mixing of Fe_;Si,;B,Nb;Cu, nanoc-

rystalline soft magnetic powder, charcoal powder and polymer based binder. The complex permittivity, complex

permeability, and scattering parameter have been measured using a network analyzer in the frequency range of 10

MHz~10 GHz. The results showed that complex permittivity of sheets was largely dependent on the frequency

and the amount of charcoal powder : The permittivity was improved up to 100 MHz, however the value was

decreased above 1 GHz. The power loss of electromagnetic wave absorption data showed almost the same ten-

dency as the results of complex permittivity. However, the complex permeability was not largely affected by the

frequency, and the values were decreased with the addition of charcoal powder. Based on the results, it can be

summarized that the addition of charcoal powder was very effective to improve the EM wave absorption in the

frequency range of 10 MHz~1 GHz.
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Fig. 1. The real part of complex permittivity curves plotted
against frequency for the Fe-based EM wave absorption
sheets mixed with 10~50 wt% charcoal powder in the 10
MHz~10 GHz range.
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Fig. 2. The imaginary part of complex permittivity curves
plotted against frequency for the Fe-based EM wave
absorption sheets mixed with 10~50 wt% charcoal powder
in the 10 MHz~10 GHz range.
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Fig. 3. The real part (u.') (a) of complex permittivity
curves plotted against frequency for the Fe-based EM
wave absorption sheets mixed with 10~50 wt% charcoal
powder in the 10 MHz~10 GHz range.
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Fig. 4. The imaginary part of complex permittivity curves
plotted against frequency for the Fe-based EM wave
absorption sheets mixed with 10~50 wt% charcoal powder
in the 10 MHz~10 GHz range.
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Fig. 5. S,, of electromagnetic wave absorption sheets mixed
with 10~50 wt% charcoal powder in the 10 MHz~10 GHz
range.
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Fig. 6. S,, of electromagnetic wave absorption sheets mixed
with 10~50 wt% charcoal powder in the 10 MHz~10 GHz
range.
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Fig. 7. Power loss curve for the Fe-based nanocrystalline
soft magnetic powder sheets mixed with 10~50 wt% char-
coal powder in the 10 MHz~10 GHz range.
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