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Fig. 1. Contour of frequency and thickness (f-d) satisfying impedance
matching at the given material parameters: (a) tand, = 0 and (b) tand; =
0.1.
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Fig, 3. Material parameters of attrition milled iron particles (70 pm): (@) 1, (B) W, (¢) &/, and (d) &".
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Fig. 4. Material parameters of aftrition milled iron particles (10 pm): (a) i, (b) 1", (c) &, and (d) &,

Table 1. Complex permeability and permittivity of iron powders (in the shape of spheres and flakes) dispersed in rubber matrix at 2 GHz.

Virgin (spheres) Attrition milled (flakes)
Powder Average Size (Um) - - -
I " e €, u " g g"
Iron 5 6.9 48 53 4 6.6 36 75 18
Tron 10 5.0 43 66 8 8.8 6.4 210 98
Iron 70 0.9 09 231 406 22 25 403 548
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For the aim of thin electromagnetic wave absorbers used in mobile telecommunication frequency band (0.8~2.0 GHz), we
investigate high-frequency magnetic, dielectric and microwave absorbing properties of iron particles dispersed in rubber matrix in this
study. The major experimental variables are particle shape (sphere and flake) and initial particle size (in the range 5~70 pm) of iron
powders. High value of magnetic permeability and dielectric permittivity can be obtained in the composites containing thin plate-shape
(flake) iron particles (of which thickness is less than skin depth in GHz frequency), which can be produced by mechanical forging of
spherical iron powders using an attrition mill. This result is attributed to the reduction of eddy current loss (increase of permeability)
and the increase of space charge polarization (increase of permittivity). The optimum initial particle size is found to be about 10 um
for the attainment of the material parameters (particularly, real part of complex permeability) satisfying the wave impedance matching.
With the iron powders controlled in size and shape as absorbent fillers in rubber matrix, the thickness can be reduced to about 0.7 mm
with respect to -5 dB reflection loss (70% power absorption) in mobile telecommunication frequency band.

Key words : Microwave absorbers, iron particles, mobile telecommunication, complex permeability.



