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Development of a high-performance system of vibration analysis based on a new
type of complex modal analysis for a self-excited system and a nonlinear system
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A new type of complex modal analysis was applied to a
multi-degree-of-freedom self-excited system and a large-scale nonlinear system, and the
effectiveness was confirmed. The main results obtained are shown below.

For multi-degree-of-freedom self-excited systems, we formulated an optimization procedure of a
dynamic absorber for self-excited vibration, and found that the operating principle is almost the
same for all types of self-excited systems except for the asymmetric matrix system. In addition, we
developed a highly accurate method of stability analysis using a dimension reduced model.

For large-scale nonlinear systems, the dimension reduction method was applied to various machines
and structures to improve the versatility and practicality. In addition, since the accuracy of the
dimension reduced model highly depends on the selection of dominant modes used in the model, we
deveégped an appropriate extraction method for dominant modes based on the norm of modal
coordinates.
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