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Thema der Dissertation:

Multifunctional Dielectric Elastomer Transducers as Integrated Audio-Tactile Interfaces
with Self-Sensing Capability

Dielectric elastomer transducers (DETs) offer advantages over conventional electromechanical
drives due to high energy efficiency, low weight, and dual actuator-sensor functionality. This
dissertation explores DETs as multifunctional elements for human interaction. By advanced
control of a single DET, different resonance regions are stimulated and validated. A novel DET
operating principle enables tactile and acoustic feedback with input detection. This innovation
is systematically developed, optimized and practically implemented in a multifunctional device,
featuring an integrated audio-tactile feedback unit with self-sensing capability. The underlying
principles and methodologies are thoroughly described and validated. DET-based
multifunctional systems are evaluated for usability across various applications. The developed
technology is showcased through multiple demonstrators, highlighting applications such as
assistive tools and smart textile-integrated systems.
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