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Preparation and properties of aluminum powder—coated fabrics with dual functions of
electromagnetic wave response and infrared stealth

MA Xiaoguang, YUAN Senyang
(School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: To prepare the dual—functional fabrics with electromagnetic shielding and infrared stealth, aluminum powder was
used as a filler, and a composite coating was prepared by combining polyacrylic acid resin. The composite coat-
ing was uniformly applied to cotton fabric via a coating method, resulting in a dual—functional coated fabric with
high electromagnetic shielding performance and low infrared emissivity. The performances of the fabric were test-
ed and compared with other metal-coated fabrics. The results show that compared with fabrics coated with copper
powder, bronze powder, and nickel powder, the fabric coated with aluminum powder exhibits superior electro-
magnetic shielding performance and infrared stealth performance. With the increase in aluminum powder content
and the thickness of the aluminum powder coating, the electromagnetic radiation intensity of the aluminum pow-
der—coated fabric first decreases gradually and then tends to stabilize. The optimal preparation conditions are as
follows : aluminum powder with a particle size of 200 mesh and a mass fraction of 20%, and a coating thickness
of 0.2 mm. Compared with the uncoated fabrics, the aluminum powder—coated fabric prepared under these con-
ditions exhibits a 24% reduction in electromagnetic radiation intensity, a 22% decrease in infrared emissivity,
and a 21% increase in near—infrared reflectance within the wavelength range of 780—2 500 nm. Thus, it pos-
sesses the dual functions of infrared stealth and electromagnetic wave shielding.
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Fig.1 Electromagnetic radiation intensity of pure cotton

fabric and polyacrylate coated fabrics
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Fig.2 Electromagnetic radiation intensity of different kinds of
metal-coated fabrics
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Tab.1 Infrared emissivity of different kinds of metal—coated

fabrics
i) il 43 IR by
0.854 4 0.965 2 0.964 7 0.953 2

HIZR 1Rl ANRIR G R IR S R 250 K A
RAFTZES . BB RIS HR S TR LI ZL N
REEARBICRAN 5 SR TR B S I LT A A S R AT
REARRAEL DX AN K 5 BB X i BV B £ 50 e S 3 R
BOR, BEW] RN B S LU AN AR . I JE il T
A BAT RIS JEOLEE, nl X R 20558
BRSSP, Bk R B U BA B 2050 K
SR AN T AL 3 Fh R AR TR B A B A 1Y
ZLANEREPERE
22 SEAMEERAEN Y B e R RS0

XA ) B 5 ) U B S\ R A T R O A A o
I, SR 3 7R o

150

—=— 100 H
;; 140 —=— 200 [
S 130f ——325H
o 120F
= L
E 110
100
ﬂg
2 90f
80 1 1 1 1 1 1
0 5 10 15 20 25
B TR %

B3 ARRESVSEMABRYIBEENEE
Fig.3 Electromagnetic radiation intensity of coated fabrics

with different aluminum powder content
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Fig.4 Electromagnetic radiation intensity of coated fabrics

with different aluminum powder thicknesses
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Tab.2 Test results and analysis of orthogonal experiment
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Fig.5 Direct view of orthogonal experiment
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Fig.6 Scanning electron microscope images of optimal

coated fabric
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aluminum powder
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before and after adding aluminum powder
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Fig.9 Comparison of infrared reflectance before and after

adding aluminum powder
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Tab.3 Comparison of infrared emissivity
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