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This paper presented the effects of surface roughness on the adhesion strength of plasma—treated
rubbers that are widely used in soft robotics, to make a flexible multi-channel structure composed
only of soft materials. Also, the present study focuses on the development of a multi-balloon
dielectric elastomer actuator (DEA) to provide a traveling wave motion for the linear transportation
of an object. Finally, a self-excited oscillation mechanism of the balloon DEA was also proposed
for the purpose of tether—less drive and simplification of the electric circuit, and its possibility
was demonstrated

In Chapter 1,
pneumatic and dielectric elastomer actuator and their research tasks were presented

In Chapter 2, the surface roughness, and its influence on the adhesion strength between silicone

an overview of traveling wave operation and multi—-segment actuators based on

rubbers fabricated by 3D-printed molds have been investigated.

In Chapter 3, an experimentally validated nonlinear finite element model was presented to predict
the deformation produced by a spiral pneumatic rubber actuator to generate a traveling wave motion.
The fabrication method described in Chapter 2 was utilized to make an entirely soft actuator. Radial
traveling waves on the membrane surface were successfully realized using sequential elastic
deformations of the successive chambers, thus driving the objects placed on the actuator.

In Chapter 4, a multi-balloon actuator based on a silicone elastomer was developed to generate a
traveling wave motion for the linear transportation of an object. By designing a 3-balloon actuator
with flexible and reproducible motion, a control method for the linear transportation of objects is
introduced. Several experiments were performed to verify the performance of the developed actuator.
In Chapter 5, a self-excited oscillator using a balloon DEA that generates vibration only with a DC
fabricated. Its operating characteristics were
investigated through analysis and experiments, and it was found that the vibration frequency and

voltage to realize a tether—less drive was

amplitude could be controlled by the current flowing into the actuator.
Chapter 6 concludes the thesis and describes future works
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