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Main research themes and their characteristics

Complex dynamical phenomena in non-self-adjoint systems

Self-excited vibrations, called unstable vibrations, are widely present in mechanical systems, such as the flutter of wings, the hunting oscillation of trains, and the lateral vibration of rotating shafts.
Systems that exhibit this self-excited vibration are classified as non-conservative systems and are described by non-self-adjoint
partial differential equations and boundary conditions. Our purpose is to clarify complex motions that occur in non-self-adjoint
mechanical systems. Typically, we conduct weakly nonlinear analyses to solve such bifurcating problems and experiments are
conducted to verify theoretical results by using a representative problem, the lateral vibration of an elastic water pipe due to internal
flow. This problem is a typical problem of flow-induced vibration, in which a pipe oscillates due to a fluid flowing through a flexible
pipe. This research theme has fascinated not only mechanical engineers who are discussing this problem, but also researchers
from a wide range of fields, such as applied mathematics, nuclear power, civil engineering, and aerospace, are participating. In
other words, the lateral vibration of a pipe is a common field for discussing dynamic instability phenomena. We focus on cases
where multiple eigen-modes reveal dynamic instabilities, and conduct theoretical analysis to clarify the nonlinear interactions
between these modes. We are also conducting experiments using a multi-point measurement method that uses high-speed video
cameras and image processing technology to experimentally extract the nonlinear interactions between these modes.
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Future prospects

Under certain conditions, quasi-periodic motion and chaotic vibrations can be produced. We would like to clarify the process that leads to such motions using advanced nonlinear
analytical methods. This will not only help to clarify the complex unstable phenomena that occur in mechanical systems, but will also contribute to the control of motion in the future.




