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Effects of Milling Time on Electromagnetic and Microwave Absorbing Properties of Epoxy Resin / FeSiCr Composites
Zhai Ying" ?, Zhu Dongmei', Luo Fa', Nan Hanyi', Ruan Xingcui’®
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’ an 710072, China ;
2. Shaanxi Huagin Technology: Industry Ltd., Xi” an 710072, China)

Abstract : Flaky FeSiCr alloy absorbent was fabricated by mechanical milling method. The effects of milling time on phase,
morphology of FeSiCr alloy, electromagnetic and microwave absorbing properties of epoxy resin / FeSiCr composites were charac-
terized by X-ray diffractometer, scanning-electron microscopy and vector network analyzer. The results show that the microscopy of
the FeSiCr alloy particles are changed from sphere to flaky shape, and the complex permittivity and complex permeability of epoxy
resin / FeSiCr composites are increased with milling time increases. Thick flaky FeSiCr alloy is achieved after milled with 5 h, and
the reflection loss (RL) below -5 dB of epoxy resin/FeSiCr composite is obtained in the high frequency range of 6.6-18 GHz at
the thickness of 1.4 mm, demonstrating a good microwave absorption performance. When the milling time is extended to 8 h and
11 h, thin flaky FeSiCr alloy is reached, and the RL peak values are —-8.03 dB at 3.5 GHz and —9.28 dB at 2.97 GHz for epoxy
resin / FeSiCr composite at the thickness of 2.0 mm, respectively. The outstanding microwave absorbing property of epoxy resin /
FeSiCr composites in the different frequency bands in 2.6 ~ 18 GHz can be fulfilled by adjustment of milling time of FeSiCr alloy.

Keywords : epoxy resin/FeSiCr composite ; milling time ; permittivity ; permeability ; microwave absorbing property
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