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Fig.1 (a) Dissolution process of Kevlar fiber; (b) ANF solution
after adding water
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Fig.2 SEM image of FeSiAl
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Fig.3 Stability of suspension and the flexibility of films
(a): FeSiAl; (b):FeSiAl/ANF nanocomposite films; (c):ANF
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Fig.4 (a) XRD patterns and (b, ¢) TGA curves of FeSiAl, ANF and ANF/FeSiAl nanocomposite films



Fig.5 SEM images of (a) the surface of FeSiAl film, (b) the surface of FeSiAI/ANF nanocomposite film, (¢) the fracture surface of
ANF films, and (d~f) the fracture surface and EDS mapping of FeSiAI/ANF nanocomposite film
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Fig.6 (a) Mechanical properties, (b) summary of breakdown strength and elongation at break and (c) summary of fracture toughness

of ANF and FeSiAI/ANF nanocomposite films
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Fig.7 (a~c) Real part, imaginary part and loss of dielectric constant, (d~f) real part, imaginary part and loss of magnetic

permittivity for ANF and FeSiAI/ANF nanocomposite films
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Fig.8 Electromagnetic wave absorption performance of (a) ANF-30, (b)ANF-40, (c)ANF-50, (d)ANF-60 and (e)ANF-70, (f)FeSiA/ANF
nanocomposite films; (g) C, constant, (h) loss factor and (i) impedance matching coefficient of ANF and FeSiAI/ANF

nanocomposite films
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Preparation of Flexible FeSiAl/Aramid Nanofiber Nanocomposite Films with
Broad Band Microwave Absorption Properties

Fan Li', Yuhang Liu', Youyi Wen', Haoyu Wang', Weiwei Xu', Bo Li', Zhimei Song', Feng Chen’
(1. AVIC Chengdu Aircraft Industrial (Group) Co. Ltd, Chengdu 610091, China; 2. College of Polymer Science and
Engineering, State Key Laboratory of Polymer Materials Engineering, Sichuan University, Chengdu 610065, China)

ABSTRACT: High magnetic loss and saturated magnetic conductivity endow FeSiAl sheets with broadband
microwave absorption properties. However, due to thick sheet thickness and rigid sheet, the mechanical properties and
flexibility of FeSiAl films are poor, greatly influencing its use in flexible electronic devices. In this study, a small
amount of water was introduced into the aramid nanofiber (ANF) suspension to recover their intermolecular hydrogen
bonds. By controlling the water content, the FeSiAI/ANF nanocomposite films exhibit excellent mechanical properties
and flexibility. The results indicate the nanocomposite films show high flexibility and good microwave absorption
properties when the ANF mass fraction reaches 60%. The stress and strain of the nanocomposite films can reach
136.88 MPa and 4.72%, respectively, by using universal mechanical tester. When the thickness reaches 3 mm, the
effective absorption bandwidth and reflection loss are 2.84 GHz and -46.81 dB tested by vector network analyzer and
simulation. Besides, the nanocomposite films can resist folding circles. The easy and green preparation process
endows the nanocomposite films with great potential application in the microwave absorption field of flexible electric
devices.

Keywords: nanocomposites; flexible films; microwave absorption; FeSiAl; aramid nanofiber



