Non-contact levitation technology in a vacuum
environment using ultrasonic vibration

Device

Masaaki Professor, Department of Mechanical Engineering,
MIYATAKE Faculty of Engineering, Tokyo University of Science

Purpose of Research

There are many demands for non-contact levitation of objects in space environments and
semiconductor manufacturing processes in a vacuum. In this study, we have applied a
non-contact levitation technology using ultrasonic vibration to non-contact levitation in a
vacuum environment. At present, non-contact levitation of a plate object in a vacuum
environment has been achieved. In the future, non-contact levitation of a rotor is planned
to be attempted.

Summary of Research

Non-contact levitation technology using ultrasonic vibration is a phenomenon in which the
time-averaged pressure in the levitation gap between the levitated object and the relative
surface becomes higher than the ambient pressure when the surface is vibrated at a vibration
frequency in the ultrasonic range, also known as squeeze film levitation. Typically, a gas
(mainly air) is used for squeeze film levitation, but air cannot be used in a vacuum environment.
In this study, research is being conducted on squeeze film levitation in a vacuum environment
using liquids with extremely low vapor pressure, such as vacuum pump oils and ionic liquids.
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Future Deve lopments applications (uses) for this technology.

2024.10 Non-contact levitation of a plate object (achieved).
2025.11 Prototype and evaluation of a journal bearing for a rotor (planned).
2026 Non-contact levitation of a rotating shaft in vacuum (planned).
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