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Introduction

Currently, dielectric elastomer actuators (DEA) are mainly based on micrometer-thin polymer films and require operating voltages of several

hundred volts. DEAs for medical implants, however, face a significant challenge; to reduce the actuation voltages as low as a very few tens

of volts. We demonstrate that alternating current, electro-spray deposition (ESD) as well as thermal evaporation allow for the fabrication of

homogenous, nanometer-thin polydimethylsiloxane (PDMS) films. To reach high actuation forces, stacked actuators consisting of multiple
/ layers are needed. Thus both the growth and polymerization of the PDMS-layer must be reliably repeated.
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Challenges on the way to biomimetic artifical muscles
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(I) Growth rates approximatly 0.1 nm/s = 1 um/h (I) Growth rates up to 5 nm/s = 50 ym/h

(I1) Excellent homogenity: roughness < 1 nm (1) Increased inhomogenity (above 100 nm) with inreased growth rate due
to island growth, but flattening during UV-curing

(1I1) PDMS and metal deposited sequentially in vacuum enviroment (1) Electrode layer requires add-on deposition technique

(IV) Limited range of molecular weights below 6,000 g/mol (IV) Unlimited range of polymers, only requirement is the solubility

(V) Relativly expensive equipment due to vacuum conditions (V) Multi nozzels for low-cost large area production
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