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Abstract

Polymer actuators such as an electroactive polymer offer the advantages of being flexible and easily
expandable into an array-type device. Hence, several research efforts are underway to develop polymer-
based tactile displays. It is a challenge, however, to develop a reliable and robust tactile array display based
on the materials without losing the flexibility. As a person uses a tactile display, while benefitting from the
tactile feedback, the polymer actuator can frequently tear or experience a polymer breakdown. In an effort to
overcome these limitations of polymer actuators, this study proposes the use of a corrugated polymer actuator
that is actuated by electrostatic pressure for tactile display applications. The presented corrugated actuator array
consists of a corrugated conductive membrane and a dielectric-coated flexible printed circuit board (FPCB).
The corrugated membrane is attached to the FPCB with a thin spacer. The polymer membrane is moulded into
the corrugated shape to make it mechanically reliable and robust. To further prevent the peeling of compliant
electrodes from the membrane, the membrane itself contains conductive particles. To prevent the polymer
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membrane from breaking down as a result of being dynamically actuated by high voltage waveform input,

the input signal is kept within the FPCB, while the corrugated conductive membrane is connected to ground.

When an input signal waveform is applied to the FPCB, therefore, the corrugated conductive membrane

vibrates under the influence of electrostatic pressure. This vibration changes the friction coefficient between the

corrugated surface and the user’s fingertip while the user is scrubbing the membrane to interact with a virtual

graphic environment. The corrugations amplify the displacement of the membrane vibrations by enhancing

the elastic characteristics and also increase the variety of tactile sensations. To evaluate the performance of

the developed corrugated tactile display, the acceleration intensity is measured with respect to frequency. The

results clearly show that the developed tactile display creates sufficient vibrotactile feedback up to 200 Hz to

convey tactile sensations to the user.
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