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Ionic Polymer-Metal Composite Actuator Based on SPEEK/PVDF
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Fig 1. Chemical structures of SPEEK and the blending of
SPEEK-incorporated PVDF.
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Table 1. Chemical properties of SPEEK/PVDF films

. Water . . ..
Membrane Thzfll;r:)ess ]?[2)5 SPEF;I;zI;VDF IEC(meq./g) ur()g/ao 1)(6 Swelh(rol/%)ratlo Proton(;(/)élrcrllt)lctlvuy
SPEEK 197 95 1:0 2.302 40 25 0.62x10?
SPEEK/PVDF 244 86 2:0.2 2.113 28.13 11.11 0.99x10
Nafion-117 178 - - 0.98 16.7 1.097x102
o g Aso] $sglth ol FEHI A4
3. Zn H E° ¢l PVDF Z7bell wh} vtopxl A4z 8 gk
711%th IEC 9F Yol HMEZe fAHAA s
SPEEK o] =&t kel REAIZL A7kl @ S1e) o] zA®omm, 7o o7p Aetatel A
2k AEskglaL, 3 Agteld WkgAl PEEK 7F #itel  guige o oz wmeld
S &lEWA 95% o &ESEE A S
Table 1 & SPEEK, SPEEK/PVDF, Nafion-117 Z&¢] 3} L
/7] A B A S BolZTh Nafion-117 7 1] mako], 3 o e
SPEEK ¢} SPEEK/PVDF Z &2 ¢ &2 IEC 9 F 101 \ T~ SPEEK/PVDF
S HolHA "k‘-’liﬂE‘:b H] =38t 3l ). o 2
= F4491 SPEEK ¢} 454 ¢l PVDF 7} A]o]w A £ 081
el @l o Adel 245155, PVDF 9 9 .
af Ab7]o] Aol # o] FolR7] OlE‘r 71 A1 A 8
B4 =wol A SPEEK ¢ 9/ 1,830 MPa & 1L 5 4]
B 4EsE Agelel el we ww, ¢
SPEEK/PVDF £#d9 &9 JAF+E 1,436 MPa & 02
Feg Al o] PVDF & FH71gowx, ol
gte] By AFHe Az 24 F Yee 700 05 1o 15 20 25 s0 s
o] gk}, Fig. 2 & 2.5V, 3.0V 9 AF Adto] 3k =+ Frequency (Hz)
E7]9] Zo WY E HolF). SPEEK/PVDF ¢ 2% Fig 3 Maximum tip displacements of harmonic responses as a
X5o] SPEEK 7]ubo] w3 ®lj= ZF7}slgiow, A function of the excitation frequencies.
3 A]ZF Fob straightening-back #/go] doju}A|
ekt 4. 8 E
’ 2 A5 FalA] SPEEK ¢ SPEEK/PVDF ©f 7]uk
g AEE A7gd aEARETIE JNEdsslth
£ e SPEEK @25V SPEEK/PVDF ¢] 7|7A-3}8t% =S4 A7} 2s7]|= 4
: I ey oy 8710 Agsgon, DC 9 AC SR § &
% ______________ T SPERdPVDROSY o 23 A%S walr) o= Z=xol SPEEK 9 A
- 4739] PVDF ¢ %gto] w2 Faz Ui o
& Ado] FAEJA, o] AP EH 25 7] 9
w3 Al s 1 Ao A
T T = 7
Time (s)
Figure 2 Step responses of SPEEK and SPEEK/PVDF o] v 2008 Ak AF(FHET|ER)C] A
actuators under DC voltages of 2.5V and 3.0V. o7 FZyskActe] ZIIAA AT AALIY Y] A LS
=]

A2k IPMC 25718 AC 7RISk A td) S5t
Fol W& dsH7tE T3 Fig. 3 & SPEEK
79 IPMC 25719 Fate] wE 2u W) A%
o|t}. SPEEK/PVDF 7|4} 2+% 7|7} SPEEK ol 1|3 A

356

hol =alE A9, (No. ROA-2008-000-20012-0)



