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Study of in-liquid micro robot with self-energy harvesting and self-propulsion
functions
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In this research, we have studied an in-liquid micro robot with self-energy
harvesting and self-propulsion functions. In 1st year, we proposed the robot composed of a voltaic cell
and comb actuator. We calculated the dynamic linear model. We also discuss that an electric eel like high
voltage generating method to realize the robot. In 2nd year, we analyzed the shape-memory-alloy (SMA)
heat engine. The engine is composed of 2 pulleys, 3 gears, and an SMA coil spring. We have firstly
formulated an expression that optimizes the relationship among the parameters for the maximum power and
the torque so far. We also discuss the miniaturization to actuate micro TAS devices. In 3rd year, we have
developed 100&micro;m-sized rockets propelled by 02 bubbles generated by Pt-H202 chemical reaction. We
weld Pt powder with 0.001mm diameter inside the needle with 0.025mm diameter and 0.14mm length. In
experiments, we evaluate relationship between its size and thrust force for bio-medical application.
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