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Development of optimal design for "living" continuous body vibration with phase
reduction method
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Injection-locking of nonlinear oscillators to an external periodic forcing
is a fundamental phenomenon which adjusts their frequencies to that of an external forcing. Such
injection-locking enables to stabilize the frequency of the oscillator, and it has a long history
and produces a large variety of applications. In our research, we develop a method for maximizing
the frequency range of an external forcing sustaining the injection-locked mode (i.e., locking range

or synchronization band), based on our newely developed theory for self-oscillating MEMS. More
precisely, we have enabled a direct simulation of injection-locked MEMS through interacting two
reliable softwares of Abaqus and Dymola. Further, inspired by these precise simulations, a shape
optimigation theory has been developed for a self-oscillating continuous body including MEMS.
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