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Snap-through Dynamics of Curved Cantilever IPMC Actuator
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ABSTRACT

The snap-through phenomena of the curved IPMC actuators were investigated according to the initial
curvature of the actuators. The curved actuators were fabricated by long time thermal treatments.
Cantilevered IPMCs have a constant curvature and their initial tip-displacements are 0, 8, and 16mm,
respectively. These actuators were tested in terms of DC response, AC response, FRF test for
evaluating the effect of initial shape. The hysteresis and instant speed of tip point were measured
for observation of the snap-through. Present results show that initial deformation strongly affects
the snap-through phenomena, resulting in much larger tip-displacements.
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Fig. 1 Three specimens, flat (a), curved 1 (b), curved 2 (c)
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Fig.2 DC %1.5V response of three specimens under
water
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Fig. 3 Harmonic response of three specimens in air,
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4 4 B

2 478 B34 FrHoez T E0 th»_ gy
Fee] IPMC 35718 A&std 53 2¥-2%F &
g 337}6}%1‘:} IFEE %= &%71“ 7‘71 wy
g FE3e Yoz F9 & & HYm, 1
Age g 74AA 2g.aR f%” iolﬂi £ 0
W &9, old curvedt o] 2 B} &L FFn
Braln SWges deliz Ao Hol ZAEY|5) o
Hysted oM HAZEC UL Aoy wud
=3

3

% 7

o] =EE 2008 HE AR (NSHE7ERe AYe
2 dZaggde IR FATAAGe] 2gg ¢
o} 35 T4, (No. ROA-2008-000-20012-0)

(1) Ly, J,, Kim, S. G, Lee, S. and Oh, 1. K., 2008,
“A  Biomimetic Actuator Based on an lonic
Networking  Membrane of  Poly(styrene-alt-
maleimide)~Incorporated Poly(vinylidene fluoiride)”,
Adv. Funct. Mater., Vol. 18, pp.1290~1298.

(2) Jeon, J. H, Yeom, S. W. and Oh, 1. K., 2008,
“Fabrication and actuation of ionic polymer metal
composites patterned by combining electroplating
with electroless plating”, Composites Part A: Applied
Science and Manufacturing, Vol. 39, No. 4, pp. 588~
596.

(3) Oh, I. K, Han, J. H and Lee, 1., 2000,
“Postbuckling and vibration characteristics of
piczolaminated composite plate subject to thermo-
pieoelectric loads”, Journal of Sound and Vibration,
Vol. 233, pp. 19-40.

-373 -



