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Abstract :

Ion exchange metal composite JPMC) has toughness equivalent to the range of human’s

muscle, transformation—actuation force by relatively low voltage and the fast response time. Thus, as a
new method for preparing thicker IPMC, the solution casting method to make the films of various
thicknesses out of liquid nafion was attempted in this study. To reduce the surface resistance of
electrode, the first plated electrode prepared by Oguro method was replated with Au and Ir using ion
beam assisted deposition(IBAD). The microstructures of electrode surfaces before and after IBAD
plating were investigated using SEM. The change of water and ion—conductivity in IPMC were
measured under applied voltage. The displacement and driving force of IPMCs with various thicknesses
were measured to evaluate the driving properties.

Keywords : nafion, IPMC (ion exchange metal composites), artificial muscle, IBAD (ion beam assisted
deposition), electro—mechanical.

M 2 metal composite, IPMC) = @& 75 AT & HEx
,21;1—_/.\_527;( A BA] O)S 0]-KR3F] 0‘_—'—:’—::5*_'1_()% A dy—
A7) 8A) 78 A} electro active polymer, EAP) = #<13 A& S 7R TEARA, oS olgele] < A, Oy
. N namic sensor 3! AFA] 52 QR FopollM HE7bsdE 3
4 AZEA oF Tl M-S sk 1AL A7 WEE Ao 118 o -
. o = L 7] At A7go] FE T QIry T 58] IPMC 1123 TEAlE
71 B8 Adeh ole2 VI (SMA) ol A7/ A

FEHEAC O v&] o 2 HES Wk A7 BHREA T F5
Hh= A g 2] el o] @A aEA—F% B3 (ionic polymer

To whom correspondence should be addressed.
E—mail: gccha@iris.korec.re.kr

471

@2 (micro—electro—mechanical system, MEMS) Z3° & 4
Fet 7hesta 7hsrdel
2 Ach

T2 AnE 2ARA

TR 7hs7del o

IPMCS] 75 si7hlZe #U5 E03 ghae] 48 Q7t
s A2A T ole-FR ZeinEd] Pl ol 2ol



472 AR 54 -

o) B} ol
«1 ek o e
b wiExjeke] WEgo] AojiiA| %‘_E} T A B el
A TIPMC Wf3ell tZH3 E2| A7|Esirt dojur, o]& A7)E
) Whgell oJal ariEAbet URe) gt 7hA @] BAlEe] B
A9} FEHE TarZle 20 F Agsih)

) F2 AR IPMCE A9 71E sk mRpErel 1)
&% AMgsh=), FA7F 180 umEA 2 W9l we 29 &o
vl i QAT FEHo] W) w8 4 Qe Wk &
t}. o] 7jMEl7) Slsle] oy IPMCE AEsle] 7588 =07
I AIEE HE gle, o] 7|ed Al Ven BAE A4S
HoF 3p7] witel A7) Sivk wEbA 7lEe] IPMC) s
FEe) 2AEE dFsty FEEE =o)7] Yk hHeE g
925 o]83le] FAE IPMCE Alxsh= A7} 85 o) %
AaL glovt ool #dk HYUE Alzr|eo] 27y £ U
g S2] IPMCE TE7)7} 47 %}”

B AFeMe A58 A9 e EE o AXAINE
A1 e A2 IPMCY AR '%'j AlE3lom, All2e]
ok wb o g 1 23} LA Bl oate] M FAAZALE

St 12} SR AT egAdnt IRV IAGS W) Slskd
o] ¥ B =2k (ion beam assisted deposition, IBAD)-2 ©]&
3lo) T3 olalEg 1aF ATEH Yol AF=Astn 23} THA

=y

I

=

liquid nafion(90 ~95%) +
DMF (5 ~10%)

heating (60~100 C)

!

cast nafion

=

H0

=

water tank

nafion film dismount

vacuum chamber

LU
mlo

FNHT Axd A5 F4e SEMOZ vATEE #
gon, Wi v o] AL £EeH M3 U 7% 54
AblGitt. BEEE B Uil 2g o] 8ale] Tieket FAIS Wi
AFshs e 8leion, e Rlew Alzd IPMC

Solel W wgle PEH W3lE 2A8.

4 ¥

wﬂ"‘i

10 rlo o

n o

Al = o] 2 mBhe A|3eol] ARS-SE A Y)9]2-2- DuPontAt
2] DE—1020 ARSI A3 o] wdate] f71848 A
As] F8l 10% 1A (DAEJUNG, Co)E ARESIleH,

ol 2wl yul2e] FHHAFTS FAAANTY) Slste] WiFeRtE
([Pt(NH3)4Clz], Aldrich Co) & AMgsIiE) SgdAzE 7185
ol A 15F AT o]Fo FBEL BT ARS- 7edRA|g A4S
F ko] AEI 543182 (NaBH,, Duksan, Co)-& AME-3ISITH
221 AL 9% IBAD 2% el 2 F (&5 99.999%,
3~6 mm pieces, Super Conductor Materials, Inc.) 3 ©]2]&

T 99.95%, 3~6 mm pieces, Super Conductor Materials,
Inc.)& AMEEIRATH

AL LIZI2E 088t CIJet T2l ol2malt = o4 o
& B Fghgo] £8R & 10~12% AT Fof 317 W
o] Figure 13} Zo] o] 71| 2748 W3lAA 7}“’4*1 HHE A
< B3 AZe] ARKE AT HoZ FAE Uue-g A2Es

to

oo Mo

liquid nafion
mixture

di
i

vacuum drying

-

liquid nafion

mixture
glass mold f ?/
l

solution casting

L

cast nafion
C:D

o0 mm

hot—pressing(140~160 C)

Figure 1. Scheme of the preparation of thick ion—exchange membrane using the liquid nafion solution.
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Figure 2. Maximum displacements of IPMC prepared at the
different temperatures of ion—exchange reactions.
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Figure 3. Thermal analysis of nafion using the DSC.
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Figure 4. Scheme of apparatus for measuring displacement
and driving force of IPMC.
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Figure 5. Microstructure of surfaces and cross sections of IPMC by the SEM. (a)—1: platinum—surface, (a) —2: platinum—cross
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