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Development of PU Nanoweb Based Electroconductive Textiles and Exploration
of Applicability as a Transmission Line for Smart Clothing

Eunji Jang and Gilsoo Cho'
Dept. of Clothing & Textiles, Yonsei University; Seoul, Korea

Abstract : The purpose of this study is to develop the electroconductive textiles based on polyurethane(PU) nanoweb
and to explore that it is applicable to smart clothing. The electroconductive textiles developed by coating 2.0 wt% aqueous
dispersed non-oxidized graphene paste on the surface of PU nanoweb. The fabricated electroconductive nanoweb was
applied as a transmission line to connect the LED lamp, and the brightness of the LED lamp was measured to confirm
its performance. The nanoweb transmission line was fixed by two methods(seam sealing tape, embroidering) to connect
the LED lamp and AA batteries. The results as follows, the brightness of the LED lamp fixed with seam sealing tape was
about 82 lux, and which fixed with embroidering was about 57 lux. It represents that the nanoweb transmission line which
fixed with the seam sealing tape has better electrical signal transmitting because the lux value higher than the one fixed
by embroidering. In order to compare the performance of the nanoweb transmission line and the metal wire, we con-
nected the LED lamp with copper wire. The brightness of copper wire connected LED lamp was about 193 lux. Although
the electrical signal strength of the nanoweb transmission line was weaker than the copper wire, it was reachable to oper-
ate LED lamp. The results of this study will provide a basic data to develop the textile based electronic devices, and con-

ducting wire for smart clothing.

Key words : nanoweb ((J2=%1), electroconductive textiles (17134 B]2~E}), smart clothing (Z=F}FE2]F), transmission

line Q1 &HE4), Information and Communication Technology(ICT) (d B5-217]
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Table 1. Interconnection technology for smart clothing

http://farhek.com/

http://medalistllc.com/

https://www.quora.com/

Soldering

Welding

Wire-Bonding

http://AliExpress.com/

https://www.aitechnology.com/

https://www.hightechdad.com/

Flat Cable

Molding

Printing

https://www.pressebox.com/pressrelease/
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Bonding

Embroidering Snap
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Table 2. Usage of electroconductive textiles by specific resistance value
(Cho et al., 2013)

Specific resistance

(Q-cm) Product Usage
Dust-free clothing Discharge prevention
10108 Car sheet Electric shock protection
Glove Prevent of flammable explosion
Carpet Noise prevention
Working clothing Prevent of flammable explosion
10%-10° Electric conduction Prevent of electrostatic
clothing induction disturbance
Packing Antistatic
107-10! Heating unit Antifreeze
Smart clothing Transmission line
st} st}
2.4 #
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L} 221 F vjakslaga so]2Ee] 7)E 5EAE Table
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Fig. 1> LED #=d] g9l 3% PU =S Mg
Ao g3 sfarelty. g} o] LED #Ee] (HF+H
=S 247 aFs] Qlete] AxE FeEE AdE PU G
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Table 3. Characteristic of the materials

..., Non-Oxidized Graphene Coated

0.5cm__ x L x
PU Nanoweb

. “1- + Scotch tape

Fig. 1. Schematic of LED lamp connected with non-oxidized graphene
coated nanoweb as a transmission lines.
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%o LED #29] (HFF (FS AAsITh £ AFolA 7l
B ey Alsdgdoes LED Y=ot vieeE d4sk,
£ 3A3] 98] TPU(thermoplastic polyurethane) 414 ZH]
O] Z(seam sealing tape)E ©]-&3 WP JHEO|TFH

(embroidering) #'H-2 ©]&3ITh

Oz J

== o Fabric

............................. ¢ TPU
1 + Non-Oxidized Graphene Coated
"""""""""""""" PU Nanoweb

Fig. 2. Non-oxidized graphene coated PU nanoweb fixed by seam

sealing tape.
----- « Fabric
\RRARRR RURABRRE A S -IOO%Cottonyam
[)_))_) )_),)j_)‘)i),)j_)lj_)l --------- -+ ¢ Non-Oxidized Graphene Coated
' PU Nanoweb

Fig. 3. Non-oxidized graphene coated PU nanoweb fixed by embroidering
(100% Cotton Yarn).

Fiber structure

Randomly oriented

Typical fiber diameter 200-500 nm
PU Nanoweb Fiber length Continuous
Physical form Thin layer
Web area density 0.5~20 g/m2
Contents Graphene sheets, distilled water, a trace of additive
Aqueous disperse Non-Oxidized Concentration 2.0 wi%
graphene paste )
Specific resistance ~1X 10” Q-cm
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A7 PU et S8 g njaslagds go|AER I
B35 pU Lhegle] Buzlo]l2 Bl 9)sle] oleH] th
7F871(Cross Section Polisher, IB-19510CP)2} FE-SEM(Field
Emission Scanning Electron Microscope, JEOL-7800F)2 A}
&3kt IAE] PU W= st 4t € nlaksiaeia H)o]
2E® IYE PU W=l 7 7HA A58 FHEA A 71AE
Yol o5k FIS Hislsl] flste] AlRE o2 w7t
3712 Aasllt. A5 Add ©AS FE-SEMOE EHY
sto] A @ HAkslaEia S 2] A $9] PU Y=
q xHAtelE A
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PU ti=slol] =24k € mlakstaefdl slo]AES AYs]
A Fo] T HsE AuRy] 93] tAE Al (digital
calipersys AR-3te] S35t PU WSl AZ5A 4 A&
o] FAZE BdE ¢ USEE A & R AYsi &
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Fig. 4. Schematic of measuring electrical resistance.
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Fig. 5. Measuring of LED lamp consistency(lux).
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Fig. 7. Non-oxidized  graphene
coated PU nanoweb.

Fig. 6. Untreated PU nanoweb.
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3.2. JafH FYE PU Lic#o| S

Tt ® Raslad delaES sl 3 & PU
wegle] FAsEE Adsl] S8l tAd e s ARt
of TS S48 o] o o= AT Al Fe] PU Y
=8 FAE SAsaL Faaks AESith vAE] PU =
A °F 0.19mme] FAE 7L dle, At # Hlrkst

Table 4. Thickness of PU nanoweb (mm)

Untreated (Mean) 0.19mm

Non-oxidized graphene coated (Mean) 0.23mm

Table 5. Electrical resistance of non-oxidized graphene coated PU
nanoweb

Non-oxidized graphene paste

0.01Q-cm

Non-oxidized graphene paste coated PU nanoweb

Specific resistance

Linear resistance (Mean) 37Q
Sheet resistance (Mean) 29.63Q/]
Specific resistance (Mean) 0.6814Q2-cm

g slo]l=ErF R PU W=gle] A <F 0.23mme]
FAE 7HAL ATHTable 4).

3.3 J2iE 3EE PU Li-glel MY|1H 8Y
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FRE PU Hegle] 2714 S4S dobiy] flsl A A,
SAsislon W Agkel Wt 19E A8e]
e o83l WARE ARESIlth PU theslel] A7) =
& Rolaly] glall AHE vkl solxEx oF 107
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=gl9] M A B 3700 % yeiston, W A3k F
© 20630002 YERIth @ A3zt A2 FAE Zala]
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34. LED M= =ZZt H|I
LED #X ZEghs Z4sle] veg] Alsdgie] xgw
ol w2 xjo|& AFAsla, FErAF e PehnE 93]
1S o] =gkt vlwsisict. 72t LED #
Ao A AdEgHe| 22 135S We oF
82 lux?] }JE&% vellom, JEZolry] oz vyst
A ue= oF 57 %LEI EHog AZsIAS | 193 lux®
Zxgholl WEm 4 eo]Z2 LED ¥

4.4 =

TolAE= PU Y=g W 24 | vaksiaei

Table 6. Consistency of LED lamp (lux)

Nanoweb transmission line (Fixed by seam sealing tape) 82 lux

Nanoweb transmission line (Fixed by embroidering) 57 lux
193 lux

Copper wire
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