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Electromagnetic shielding and mechanical properties of stainless steel fiber woven fabrics
YAN Xinxin' XIE Chunping' LIU Xinjin' > SU Xuzhong'
(1. Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University Wuxi 214122 China; 2. Hubei Province State Key
Laboratory Training Ground of Textile New Materials and Processing Wuhan 430000 China)
Abstract: In order to study the influence of stainless steel fiber yarn structure on the electromagnetic shielding
performance and mechanical properties of the fabric polyester / stainless steel filament core-spun yarns polyester /
stainless steel filament spun yarns and T/S 80/20 blended yarns of the same yarn linear density were spun by using
Sirospun  Sirofil spun and complete condensing spinning. Electromagnetic shielding effect of the fabrics under 0 ~
1 500 MHz low frequency band was tested. Besides the tensile strength breaking and bursting properties of the
fabrics were tested. At the same time the utilization rate of the four kinds of fabrics on the yarns was analyzed based
on the test. The results show that the shielding of electromagnetic wave is mainly reflection and absorption little by the
fabrics at low frequency. The shielding effectiveness of the Sirofil spun yarns fabric and the Siros core-spun yarns
fabric is equivalent and the shielding effectiveness of the complete condensing spinning fabric is poor. Considering
the shielding effectiveness and mechanical properties of fabrics the Sirofil spun yarns fabric performance is the best.
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Fig.1 Stainless steel fiber structure
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Fig.2 Surface structure of the yarn
o 1
. 1 . 1 Tab.1 Basic properties of yarn
) / / 3 mm
° cN %
A 572.71  12.43 1078.4
YG141D \SZT2A B 792.42 9.65 576.6
s C 708. 15 9.36 834.7
2
Tab.2 Basic parameters of fabrics
/( +(10cm) 1) /mm 1% 1Q
1* A A 273.7 x263.7 0.320 69.82 10°
27 B B 273.7 x263.7 0.335 69.82 10’
3 o C 273.7 x263.7 0.322 69. 82 10
4* C C 266.4 x253.6 0.401 78.72 10
1.3 5 : ASTM D 4935—
3. 2010 { »
1.4 0J 2809—1996 ( Do
20 C (65 £2) % . HDO026N *
Agilent ES061A o
N TS0210A1
0 N o : GB/T 3923. 1—2013
o (
> ( ) )

3

Tab.3 Experiment equipments

YG141D
SZT2A
Agilent ES061A
E5061 A
TS021A1
HDO026N *
YGO33A
HDO026N *
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Tab.4 Mechanical properties of fabrics F =P, x5, (6)
F
/N /% /N /N y=F (7)
¥ 709 647.7 16.74 13.67 32 30 860 815 L F N; m
2% 946 910.0 13.49 13.23 56 54 1051 1011 g p g/cm3; l
3 847 833.0 12.88 11.09 53 52 976 900 em: S, mm?; y
4% 813 810.0 13.34 12.12 50 48 942 923 - F
> N. vy
o 1*.2%.3" N 10
5
o A y
v o
B 5
Tab.5 Yarn utilization ratio
;G S, /mm’ F IN F /N y
o 1* 1.4213 781.74 647.70 0.83
2F 3t 4t . 2* 1.3934  1061.84  946.00  0.89
3" 1.403 8 956.00 847.13 0.88
4* 1.3827 941. 64 813. 15 0.86
1 5
2" 89%
2f 2"
2" 3°
ot o 3"
Y AY 4#
ot
2.3
3
o 1) QFA1528
B 7.9 g/em’ o
1.38 g/em’ . .
A.B.C 572.71.792.42.708. 15 ¢No,
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