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Electro- and Magneto-Responsive Soft Actuators Based on
NdFeB-PDMS Composite-Patterned lonic Polymer Membranes

Damin Won*, Jaehwan Kim*'

ABSTRACT: In this study, a soft actuator that responds to both electric and magnetic stimuli was fabricated This was
achieved by laser strip-patterning an NdFeB-PDMS composite (1-3 mm pitch), embedding the patterned strips in a
Nafion ionic polymer matrix, and subsequently coating both sides with PEDOT:PSS electrodes. The specimen with a 3
mm pitch exhibited an average peak-to-peak displacement of 1.60 mm under a +1 V, 0.1 Hz sinusoidal input, while a
standalone permanent magnet located 20 mm away (=30 mT) induced an immediate 2 mm bend. Sequential
application of electro-magnetic actuation enabled the on-demand reversal of the bending direction. When the strip
orientation was set to 45° a torsional component was introduced, yielding programmable two-degrees-of-freedom
motion. These findings demonstrate that large, reversible deformation can be achieved under low-voltage (< 1 V) and
low-magnetic-field (< 30 mT) conditions. Consequently, the proposed electro-magnetic hybrid design presents a
promising actuation platform for next-generation bio-inspired robots, active photonic components, and wearable
haptic devices.
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Fig. 1. Fabrication procedures of NdFeB-PDMS composite films
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