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Tonic Polymer Metal Composite (IPMC) is planar and it is necessary to apply AC voltage to both
sides of the IPMC in order to drive it repeatedly. Since the generated force is small, the interference
caused by the wiring, critically limits the motion. In this study, I consider the following two issues
separately in order to drive an independent IPMC robot integrated with a battery. First, to make it
wireless, a magnesium battery is installed. Second, a spiral IPMC is used to drive the robot only by

the battery characteristics.

As a result, I confirmed that the spiral IPMC can be driven only by the

characteristics of the magnesium battery. In the future, I will design a structure that enables even greater
motion, and fabricate a self-contained IPMC robot that incorporates the above elements.
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Fig.1 Structure and driving principle of IPMC.
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Both sides are in contact.
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Fig.2 (a) Motion of a spiral IPMC when a battery is con-

(b) Equivalent circuit of the IPMC corre-
sponding to the above figure.

nected.

2 B&R IPMC

2.1 BEE IPMC OFE)RIE

if,PMC@%%%&%?»@W@g%@ﬁ%LK%@B
25, M2(0b) DED XS CE W, ZIZT, VIIEREE
It ﬁﬁ%kh?t@%k@%kﬁnéamﬁ%%? —fEH
(D, —EE GMID 2ERL, IPMC 2RE8ICT 25T
%E%ﬂ@?é:t&<ﬁﬁf%%,$77%1I—&®ﬁﬁﬁ
HIEMUTO LS IZHHEN 3.

1. L(}IL@F%IPMC DM GEHEDOHMIAIER) (ZHIMS 2
Y, TEMNEN D

2.E2®i5ﬁﬁ%®%ﬂtﬁm%ﬁé$f,:Eﬁwmﬁ
D HHIR XA, IPMC OME S 2. Z 0%, IPMC
DHEMEFEHZENLL, K 2(b) DAED X SICAAL v F5 ON
ER5.

3. FEfiERNEb o7 Z e TERPKELS 5720, Bl
iz &k 2 EHRGIRZITS & IPMC 20055 FETGTZ)%
MTE, IPMC ORIETIEOBICRES S T 5.

4. HEALRESHEHEINS &, FLHFMET L 2(b) DED
&L, EBENERT ST, EMTS

IS EEDRTHETR 2(a) D& 512 IPMC 2B x4 25
MTEDEERT.



Fig.3 (a) Spiral mold and (b) fabricated short IPMC. (c)
Spiral mold and (d) fabricated long IPMC.
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Fig.4 (a) Voltage and (b) current applied to a short
IPMC. (c) Voltage and (d) current applied to a long
IPMC.
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Fig.5 Laboratory equipment for measuring voltage and
current characteristics.
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Fig.6 (a) Voltage and (b) current characteristics of spiral
IPMC with 4% NaCl aq and magnesium battery.
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