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Electr omagnetic and microwave absor ption properties of Er-Ho-Fe alloys

LUO Jialiand?, PAN Shunkanty’, CHENG Lichurt®® LIN Peihad? HE Yu'?,
CHANG Junqing?
(1. School of Materials Science and Engineering, Guiliriversity of Electronic Technology, Guilin 5410@hina;

2. Guangxi Key Laboratory of Information MaterialSuilin University of Electronic Technology, Guils#1004,

China; 3. School of Materials Science and EnginggrCentral South University, Changsha 410083, &hin

Abstract: The ExHo.Fe; (x=0.0, 0.1, 0.2, 0.3, 0.4) powders were preparedrbymelting and high energy ball

milling method. The influence of the Er substitation phase structure, morphology, saturation magaten,

electromagnetic parameters were investigated bgyXdiffraction (XRD), scanning electron microsco{SEM),
vibrating-sample magnetometry (VSM) and vector meknanalyzer (VNA), respectively. The results shibnat the
saturation magnetization increases and the avegragéle size increases with the increase of Ertattn The

minimum absorption peak frequency shifts towardsveer frequency region with the increase of Er eomnt The
ErysHo, /e, powder can achieve the minimum RL of —24.07 dB.86 GHz with a thickness of 2.0 mm and the
minimum RL is less than —20 dB at the thicknesgeafiom 2.0 to 3.0 mm. The minimum RL ofyBfo, Fe;is
—37.26 dB at 5.68 GHz and the frequency bandwifitR<s-10 dB reaches about 1.2 GHz with a thickndsz.4

mm. And

the microwave absorbing properties of thempgosite with different weight

ratios of

Ery.sHo, FFes/graphene were researched. The microwave absopleiaks of the composite shift to lower frequency
with the increase of graphene content. The valfiseominimum RL of EgsHo, /Fe/graphene are close to —10 dB

with absorbing coating thicknesses increased.
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1. Introduction

In recent years, with the wide application of
wireless communications and electronic devices
using the electromagnetic wave in the gigahertz4GH
range, the appearance of electromagnetic interderen
(EMI) brings a series of damages to information
security and human hedft{!. Therefore, microwave
absorbing materials have attracted much attention
because of their extensive usage in many fields to
protect against radiafion At
present, various types of microwave absorbing
materials have been investigated, but they stifesu
from various disadvantages.

In current days, excellent microwave absorbing

electromagnetic

materials are required to have strong absorptide w
absorption band-width, low production cost and high
thermal stabilitff . These will also be a hot-pursued

focus in the research of microwave absorbing
materials in future.

The ferromagnetic
iron—cobalt-based alloys attract considerable @ster
of their high permeability,
temperature and high saturation magnetizatidHs
As a result of the above, the iron-based alloy can
become the ideal microwave absorbing materials in
the gigahertz (GHz) In addition, the
interactions earth
compound with the unique 3d-4f and transition
metals contribute to improvement of the magnetic
properties because of the change of the magnetic
interaction8% ** Itwill also enhance the microwave
absorption properties with wide absorbing bandwidth
and optimal matching thickness.

In our previous work”, it was found that the

metal-based materials,

on account Curie

range.

between rare intermetallic
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