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Abstract: In order to enhance the actuation force of ionic polymer-metal composite (IPMC) made with the acrylic copolymer
of fluorodkyl methacrylate, acrylic acid, and 2-hydroxyethyl methecrylate (HEMA), the hydroxy group of HEMA was crosdinked
with 1,3-diethoxy-1,1,3,3-tetramethyldisiloxane. The water uptake was reduced and the mechanica strengths and the actuation
force of the membrane wasimproved by crosdinking. However, current and deformation responses of |PM C were decreased by

crossinking.
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Table 1. Acrylic Copolymer Used in This Study

Feed Composition Polymer Composition
Designation (weight ratio) (weight ratio)®
FMA AA HEMA FMA AA HEMA
PFMAHO 69.00 31.00 - 75.25 24.75 -
PFMAH1 68.32 30.69 0.99 66.13 3214 1.73
PFMAH2 67.64 30.39 1.96 70.43 26.19 3.38
PFMAH3 6699 3001 291 6799 2694 5.07

@Determined by *H-NMR analysis.
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Figure 1. A schematic of displacement measuring system.
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Table 2. Water uptake of Film and IPMC

Water uptake(g-water / 100g-dry sample)
Sample Film

Before crosdinking After crosdinking IPMC
PFMAHO 816 - 98.2
PFMAH1 57.0 217 301
PFMAH2 493 233 26.2
PFMAH3 40.1 185 21.2

Table 3. Tendle Propertiesof Crosdinked Wet Acrylic Copolymer Films

Sample Tensile modulus(MPa) Elongation at break(%6)
PFMAHO o1 34
PFMAH1 0.40 32
PFMAH2 0.38 22
PFMAH3 0.30 16
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Figure 2. Scanning electron micrographs of the cross-section of IPMC
from (8) PFMAHO and (b) PFMAH2.
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Figure 3. Initid current and displacement responses of IPMC by the

Table 4. Actuation Forceof IPMC

Sample Force (relaive vaue)
PFMAHO 1.00
PFMAH1 123
PFMAH2 114
PFMAH3 1.09
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Figure 4. Current and displacement responses of IPMC by 1 Hz£5V step
voltage repeatedly applied ; ( ) PFMAHO, (—-—-) PFMAHL,
(---- ) PEMAH2, (++esseeesees ) PFMAH3.
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