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Study on the Fabrication of Flexible Composite Electrodes and Its
Bonding Characteristics According to Surface Roughness

Han-Young Lee*, Kyung-Chae Jung*, Min-Gu Han*, Seung-Hwan Chang*"

ABSTRACT: The fabrication of flexible electrodes coated on the surface of a dielectric elastomer film, which is a type
of electroactive polymer (EAP), was carried out. Controlled amounts of Xylitol powder were added (10, 30, 50 and
70 wt%) to the commercial conductive polymer (PEDOT:PSS) to enhance resilience of the electrode. To check
resilience of the fabricated composite electrodes, tensile tests were carried out using silicone films coated with the
polymer electrodes. From the test results, it was found that 70 wt% Xylitol containing conductive polymer had
excellent elongation and high failure strains. Furthermore, surface of the silicone film was uniformly polished with
various abrading papers to enhance the wettability of the conductive polymers on the surface of the silicone film. It
was found that the silicone film polished with #120 abrading paper had the best wettability and guaranteed excellent
bonding behavior.
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Table 1. Material properties

Elastomer Dielectric Constant, Young’s modulus
(evaluated at 1 Hz) [MPa]
(;iék;z;) 3337 0.35-0.56
Electrode SER (Ohm/square) Viscosity, 25°C
(ELE 5145) 240 1
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Fig. 1. Fabrication process of the silicone film
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Fig. 2. Tensile test for checking resilience of the polymer elec-
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(a) Pure PEDOT (b) PEDOT with Xyl

itol 70wt%

Fig. 3. Representative failure mode of flexible electrodes

1000
——— PEDOTFSS + Water +Xyl (Dwrta)
PEDOTPSS + Water + Xyl (10w1%)
— ———  PEDOTPSS + Water +Xyl (Mw1%)
= 800 4 - PEDOTPSS + Water + Xy (50w1%)
-— PEDOTPSS + Water Xyl (T0wt%)
g Salcone 2
5 600 1
-
o
w
@ 400
-
L]
Z
<
= 200 {
o

0 100 200 %0 400 500
Strain [ %]

Fig. 4. Stress-strain curves of silicone specimens coated with
various electrodes
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Fig. 5. Electric resistance of electrodes
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Fig. 6. Wetting test of flexible electrodes on the mechanically
abraded silicone surfaces
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Fig. 7. Mechanical characteristics of silicone film for various con-

ditions
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