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Fabrication Process and Characterization of lonic Polymer—Metal Composite
Actuators by Electroless Plating of Platinum

A B

(Seung-Eun Cha - Jungho Pak * Seung-Ki Lee)

Abstract — Ionic polymer metal composite(IPMC), one of new actuation materials of EAPs is fabricated by electroless
plating of platinum on both sides of the perfluorosulfonic acid film or Nafion film and its electromechanical
characteristics are investigated. The IPMC strip bends towards anode under electrical field. As the number of plating
cycle increases, the distance between plated platinum electrodes on both sides of Nafion membrane decreases and also
the displacement is almost inversely proportional to the number of plating. The displacement of IPMC strip depends on
voltage magnitude and applied signal frequency and its maximum deformation is observed at a critical frequency,
resonant frequency. Low pressure sandblasting is used for surface treatment of Nafion membrane and at 8 times of
plating cycle produced actuator with high displacement performance. For more efficiency of fabricated IPMC, it is useful
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surface developing step which is the second reduction process using hydrazine.

: IPMC(Ionic Polymer Metal Composite), Nafion, Actuator, Electroless plating, Resonant frequency
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Table 1 Classification of EAP and their structure material.

« Perfluorosulfonic acid (Nafion,Dupont)
+ Pt/Au

IPM!
¢ + Perfluorocarboxylic acid(Flemion,
Asahi Glass) + Pt/Au
Wet + Polypyrrole(PPy), Polythiophene,
EAP CP Polyaniline(PANi)

- SPE: PEQ, PEG, Nafion(Liquid)

- Insulating polymer gel :polyacrylamid
Gel + Conducting polymer gel :
poly(3-alkylthiophene) [PAT-n]

- Phase transition : PVDF

- PVDF-TrFE

- Polymer dielectric : polyurethane,
silicone, fluorosilicone
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Fig. 3 Displacement measurement set-up of IPMC strip.
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