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Structure of copper films on polyester fabrics by magnetron sputtering
and its electromagnetic shielding properties

MENG Lingding' > HUANG Xin-min' WEI Qu-u’

1. College of Textile & Clothing Yancheng Institute of Technology Yancheng 224051 China;
2. Key Laboratory of Eco-Textile Ministry of Education Jiangnan University Wuxi 214122  China

Abstract: Nanoscale copper films are deposited onto the surface of polyester fabrics with different structures by RF magnetron
sputtering technique. The influence of polyester fabric structures on the surface morphology roughness crystalline structure
of copper films is investigated and the electromagnetic shielding properties of polyester fabrics sputtered nanoscale copper films
are also analyzed. The experimental results show that nanoscale copper films deposited on the surface of the nonwoven fabric
and nanofiber have larger average particle diameters and surface roughness the degree of crystallinity on Cu(111) crystal plane
is higher under the same sputtering process. The nonwoven fabric has the smallest porosity among other substrates for the
close connection between the fibers and presents excellent shielding effect after deposition of copper film on the fiber surface
to form a continuous conductive network.
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Fig.1 Pore size distribution of different fabrics
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Table 1  Porosity of the substrates with different structures
PET
/(g*m™2) 106 100 201 15
/mm 0.21 0.15 1.38 0.05
/(g*em™) 1.59 1.38 0.50 1.27
1% 31.9 48.7 70.9 76.1
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Fig.2 The SEM photographs of polyester with different structure
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Table 2 Particle size RMS roughness of the nanocopper films de—

posited on polyester fibers

/nm /nm
132.3 14.40
114.5 9.41
121.9 13.10
146.4 15.60
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Fig.4 XRD pattern of polyester fabric
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Fig.3 AFM images of nanoscale copper films deposited on poly—
ester fabrics
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Fig.6  Shielding effectiveness of different substrates sputtered
copper films
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