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Electrical Properties of Ag-coated Conductive Yarns
Depending on Physical and Chemical Conditions

Jong-Woo Ryu, Young-Joo Jee', Hong-Jae Kim', Seo-yoon Kwon' and Nam-Sik Yoon'

Department of Textile System Engineering, Kyungpook National University
'Korea Research Institute for Fashion Industry

(Received: December 3, 2010/Revised: December 22, 2010/Accepted: March 7, 2011)

Abstract— Electrically conductive yarn coated with silver particles are widely used to make smart wear but recent studies on
smart fabrics are focused on measuring method of electrical characteristics and improving technologies of its electric properties. Also
durability of conductive yarn with environmental change was also important work to make smart fabric. We compared resistance
changes of silver coated conductive yamns under various physical and chemical conditions such as repeated strain, heat exposure and
pH for basic informations on smart wear manufacturing process. And we deduct that repeated strain among the physical conditions
was most effective factors on yarn resistance change and the low resistance change was observed with increasing the number of
filaments in identical yarn fineness.

Keywords: clectrically conductive yarn, resistance changes, physical and chemial conditions, smart wear,
effective factor, yarn fineness
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Table 1. Basic properties of electric conductive yamns
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Fig. 1. Schematic diagram of testing platform.
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. . Fiber Initial Breaking . Content of
Resistence Fineness . . Tenacity
Sample (2 Jem) @ diameter modulus strain (kefld) Ag partcle
(sm) (kgf/d) (%) 8 (Wt. %)
A 36.8 40/13 21.0+2.6 17.1+2.2 30.1+1.2 4.2+0.5
B 345 70/24 21.1£3.1 23.1+3.1 345+2.3 7.7£0.6
10
C 26.3 100/24 232+1.8 22.8+1.9 38.314.6 8.510.8
D 22.0 210/48 22.5+2.4 26.3+1.6 39.3+3.1 10.2+1.3
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Fig. 2. Surface and cross section structures of samples.
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Fig. 3. Surface morphological structures of samples at repeated strain(30%) condition.
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Fig. 4. Surface morphological structures of samples at repeated strain condition(80 times).
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Fig. 5. Morphological structures of samples at heat exposure time of 30hr.
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Fig. 6. Morphological structures of samples at pH 8.
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Fig. 9. Resistance changes of samples with different
heat exposure time.

Fig. 10. Resistance changes of samples at different
pH conditions.

Table 2. Correlation of samples with environmental condition

Sample Environmental condition Regression equation R’

Strain y = -0.002x° + 0.2731x 0.9485

A Repeated strain y = -025x" + 475x + 5.75 0.8454

Heat exposure y = -03x" + 2.18x + 8.35 0.9933

pH y = 0.09x" - 0292x + 8.845 0.9369

Strain y = -0.0024x" + 0.3041x 0.6206

B Repeated strain y = 055" + 7.7x + 2.5 0.9870

Heat exposure y = 0.125x - 0.135x + 10.625 0.9964

pH y = 0.0775x" - 0.3105x + 9.0225 0.9675

Strain y = -0.0019x" + 0.312x 0.5879

c Repeated strain y = 2.255" + 18.35x - 5.25 0.9984

Heat exposure y = -0.4255" + 2.955x + 8.725 0.9857

pH y = 0.02x° - 0.028x + 8.72 0.7398

Strain y = -0.0003x" + 0.0587x + 5.275 0.8344

b Repeated strain y = 44x + 35 0.9979

Heat exposure y = 07x + 4.42x + 92 0.9556

pH y = 0.04x° - 0.048x + 8.65 0.9993
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Fig. 11. Comparison of resistance changes with
different physical and chemical conditions.
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