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Microwave Absorbing Properties of Fe-Si-Al Alloy Flaky
Powder-Rubber Composites
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Abstract

A magnetic composite as noise absorber of quasi-microwave band was developed. The Fe-Si-Al alloy powder were
forged by attrition mill to get flaky shape. The magnetic composite sheet was fabricated in which powders are dispersed
in polymer and aligned in the direction perpendicular to electromagnetic wave propagation. The permittivity of magnetic
composite is increased as forging time increasing, while the permeability is decreased slightly. The maximum
attenuation peak of reflection loss is shifted to lower frequency range as milling time increasing, and the value of
maximum attenuation peak is to get smaller gradually. From these result, we could designed a noise absorber sheet
(+=1.0 mm) for quasi-microwave band, which is impedance matched at 1.4 GHz with respect to —8.2 dB reflection
loss.
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Fig. 1. SEM micrographs of flaky Fe-Al-Si particles
with milling time ; (a) before milling, (b) 5
hrs, {¢) 7 hrs, (d) 9 hrs.
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Fig. 2. Cross section images of Fe-Si-Al alloy flaky
powder-rubber composites ; (a) 5 hrs, (b) 7
hrs, (¢) 9 hrs, (d) 12 hrs.

3.0
2.5 | Thickness
= 125
5 20}
S {208
3 g
: B N’
£ 15 155
= =
= 1.0} 107
0.5 0.5

4 6 8 1.0 1‘2 1‘4
Milling Time ( Hrs.)
28 3. YA B By 2 A% vEe
2o) wsl
Fig. 3. Thickness and specific surface areas of flaky
powder as milling time.
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the magpetic composite material.
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