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Development of a microswimming machine in liquid nitrogen

Muneo Futamura', Toshiki Takei', Ryo Shindo'

! Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology,

Akita Prefectural University

In this study, we describe a small swimming machine in cryogenic fluid for maintenance of superconducting applications. Jet propulsion
properties of the machine in liquid nitrogen (77 K) were experimentally examined. The microswimming machine comprises an
acrylonitrile-butadiene—styrene resin body encapsulating a nichrome wire. The vaporized nitrogen gas jet from an exit of the body was observed
using a high-speed camera; the maximum jet speed was 6.5 m/s from an exit with a diameter of 1.0 mm. The calculated impulsive force was
estimated to be 0.028 N. The machine with a 1.5-mm-diameter exit can move forward with a maximum speed of 0.28 m/s via the reaction force of
a vaporized nitrogen gas jet. The swimming velocity was observed to depend on the internal vaporization volume and a mass of the machine
body.
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