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Development of an alternative coupling strategy and efficient numerical
simulation techniques for the fluid-structure interaction problem based on
enhancement of the constrained formulation
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The highly-developed numerical analysis is one of the most important
techniques for the development of the next-generation mechanical design based on the Al technique,
manufacturing technique using 3D printer and so on. In particular, methods to connect subsystems,
such as mathematical description of joint components and the fluid-structure interaction, have a
great influence on simulation results.

This study develops a new analytical framework for the fluid-structure interaction problem based on
the theory for constrained systems. The concept of the proposed formulation is based on the analogy
between the dynamic equilibrium on the interface between the fluid and structure and mathematical
treatments of the connection of mechanical components used in the structural dynamics. As a result,
it is shown that the interaction between the fluid and structure can be expressed as the constrained
system. Moreover, new numerical integration techniques for the constrained systems are developed.
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