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ABSTRACT

Nowadays electrical appliances have an influence on people’s daily lives. Appliances such as
computers, mobile phones, radios, televisions, microwave ovens, and other electronic devices transmit
electromagnetic waves when they operate. As reported in many research reports, direct and continuous
exposure to the waves or being in an electromagnetic field for a certain period of time can result in
unhealthiness. As such, it is essential for people to be protected from direct exposure to electromagnetic
waves, which can be brought about in many ways. For instance, electromagnetic wave proof material can
be used as an inner layer of the fabric or as the coating material. The material has to have a high value of
electrical conductivity. As a consequence, increasing the fabric electrical conductivity contributes to a better
ability of the fabric to prevent electromagnetic waves.

In this study, electrical conductors, which were comprised of stainless steel, were used to weave
in the fabric. Plied yarns were a combination of cotton and stainless steel fibers. They were woven in three
basic structures of fabric, which included plain, twill, and satin weaves. This technique was to examine the
effects of the structures on electromagnetic wave protection, as well as the proportion of stainless steel
fibers being used in each type of weaving.

The results of this study showed that the fabric woven with plied yarns of cotton and stainless
steel fibers could better prevent electromagnetic waves in every pattern of weaving. In addition, the more

stainless steel fibers used, the higher the ability of the fabric to prevent electromagnetic waves.

Keywords: cotton yarn, stainless steel fiber, plied yarn, electromagnetic wave, protection
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ﬂ]‘iN‘ﬁ 4.6 LLﬁmmmsi’ﬂmﬂuﬂﬁumeaﬂ”lwi’ﬂwmﬁmamﬂmmuumm MUY AssLUR)

WA P33 P50 P67 P100
T nou % 3 nou %M 3 nou %n 3 nou %M 3
(MHz.) ) a%q ) a%q ) a%q ) a%q

800 7.3 0.6 5.8 0.0 11.4 1.1 2.0 0.6

1000 5.6 0.4 5.0 0.0 7.0 0.9 1.9 0.2

1200 2.4 0.0 1.9 0.5 34 0.0 1.3 0.0

1400 2.8 1.2 2.7 0.0 4.0 1.7 1.6 1.0

1600 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0

1800 1.7 1.0 2.0 0.3 2.2 1.4 1.9 1.2

2000 0.0 0.0 0.1 0.0 1.1 0.4 0.0 0.0

2200 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0

2400 0.1 0.0 0.1 0.0 0.0 0.2 0.0 0.0

2600 1.3 1.2 0.7 0.6 3.1 1.1 1.5 0.5

2800 0.1 0.0 0.0 0.0 1.0 0.2 0.0 0.0

3000 0.0 0.0 0.0 0.0 0.8 0.7 0.0 0.0
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W T33 T50 T67 T100
AA nou 41 3 nou n 3 nou 41 3 nou n 3
(MHz.) % ¥y %1 aty 1) A% ) ats

800 19.6 17.8 22.1 19.3 23.0 18.1 20.7 20.9
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(MU 19T11Q) (AD)

Td T33 T50 T67 T100
T nou %n 3 nou % 3 nou n 3 nou %M 3
(MHz.) ) a%q ) a%q ) a%q ) a%q

1000 36.4 335 48.3 34.2 53.8 33.9 57.2 34.0

1200 25.7 26.6 28.6 28.3 343 314 35.8 37.0

1400 259 23.2 27.6 22.8 27.7 21.6 41.3 27.0

1600 19.8 23.9 324 21.3 32.1 25.5 455 29.6

1800 31.4 27.8 36.2 292 46.1 28.3 36.0 35.5

2000 17.9 21.0 227 24.0 223 25.8 25.0 28.2

2200 19.6 22.1 243 232 222 25.6 262 25.4

2400 31.9 30.3 329 279 24.8 24.2 34.0 28.7

2600 26.2 29.2 26.1 28.0 39.5 27.5 28.6 28.1

2800 23.8 20.3 27.1 20.3 25.5 23.6 30.3 27.6

3000 21.0 18.2 26.3 249 30.3 28.2 334 34.2
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WA T33 T50 T67 T100
T nou % 3 nou %M 3 nou %n 3 nou %M 3
(MHz.) ) a%q ) a%q ) a%q ) a%q

800 1.1 0.3 1.0 0.7 0.4 0.5 0.7 0.5

1000 0.8 0.0 0.0 0.3 0.1 0.1 0.0 0.1

1200 1.2 0.3 0.8 0.0 0.0 0.0 0.8 0.0

1400 0.7 0.0 0.4 1.2 0.7 1.0 0.4 0.9

1600 0.5 0.0 0.8 0.0 0.0 0.0 0.8 0.0

1800 0.6 0.2 0.5 1.3 1.5 1.7 0.5 1.2

2000 0.4 0.1 0.6 0.0 0.0 0.0 0.6 0.0

2200 0.2 0.1 0.5 0.0 0.0 0.0 0.5 0.0

2400 0.2 0.1 0.1 0.0 0.0 0.0 0.1 0.0

2600 04 0.2 0.5 0.9 1.1 0.9 0.5 0.8

2800 04 0.3 04 0.0 0.0 0.0 0.4 0.0

3000 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
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THA S33 S50 S67 S100
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(MHz.) % ¥y %1 aty 1) A% ) ats

800 20.8 19.8 18.5 19.9 19.7 18.0 21.3 20.3
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T nou %n 3 nou % 3 nou n 3 nou %M 3
(MHz.) ) a%q ) a%q ) a%q ) a%q

1000 33.8 30.8 29.0 31.7 32.1 29.3 36.1 36.9

1200 343 38.8 35.8 34.8 39.1 31.2 44.7 35.7

1400 29.6 35.6 27.6 38.3 26.4 30.7 29.8 36.3

1600 21.3 25.2 24.2 26.3 27.1 27.3 27.8 28.4

1800 27.8 27.9 33.6 28.6 35.3 34.5 33.7 33.0

2000 25.5 214 28.6 32.3 32.6 27.0 33.1 31.8

2200 19.2 20.4 23.6 26.8 25.3 26.7 26.7 26.3

2400 22.0 22.4 24.8 22.0 26.4 28.4 33.0 27.3

2600 24.6 27.5 32.0 21.2 324 27.0 35.5 324

2800 19.8 20.2 17.8 16.2 21.2 21.3 31.3 23.9

3000 16.0 17.9 18.8 14.5 22.1 23.0 23.0 25.2
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Abstract

The electromagnetic shielding effectivencss of woven fabries that is woven by plicd yam of cotton yarn and
stainless steel fibers in 3 basic structures i.e. plain weave, twill weave and saleen weave is studied in this research in order to
investigate the effects of fabric structures on the eleciromagnetic shielding effectiveness. Also, different proportions of
stainless steel fibers contained in various woven fabrics are used 1o study the effectiveness. The results showed that woven
fabrics that made from plied yarn ic. cotton yarn and stainless sicel fibers in all structures had a good effect on
elecromagnetic shielding cffectiveness, The woven fabries that used higher proportion of stainless steel fibers had higher

eleciromagnetic shielding effectiveness.

Keywaords: colton yamn, stainless steel fiber, plied yarn, twisted yarn, electromagnetic wave, shielding
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Abstract

This research is studied the electromagnetic shielding effectiveness of woven
fabrics that is woven by plied yarn of cotton yarn and stainless steel fibers into 3 basic
structures i.e. plain weave, twill weave and sateen weave. The effect of fabric
structure is investigated in Electromagnetic shielding effectiveness on this research.
The results showed that woven fabrics that made from piled yarn i.e. cotton yarn and
stainless steel fibers in all structures had a good electromagnetic shielding
effectiveness. The woven fabric of twill structure had higher electromagnetic shielding
effectiveness due to the twill woven fabric had higher stainless steel fiber content.

Key Word (s): cotton yarn, stainless steel fiber, plied yam, electromagnetic wave,
electromagnetic shielding effectiveness
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[1] wudnnsdudaaunadnudindn INHAE980u (Extremely Low
Frequency Electromagnetic Field, ELE-EMF) Tt svativdaiiiavilusces
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flaviumdulniman Wi ie Winduwiman Il dindessnioy
fign Taevinlaradl 3 unanavluntswauiuazaanuuuidarii

dwisuilavAurduwiman il éud [2, 3]
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P100 86.4 % 13.6 %
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WUIWIME A UL TSR R aR1 T NI LU R B WY
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WVNSNARaUIMNR 5 Advsari 1 Fu HaLiNI AU RN
AlsEansnmnisilaviuaduwimsn iy

Spectrum analyzer

| Shielded box |

" Doutie Ridged Material

Gusde Ant ' !
(Hom Antennal { ot (Hom Artenna) Under Test

Ui 2 Msdnn3umasaciianadou [4]
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