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The high accuracy evaluation of effect of system damping to the system is
important to investigate the operating mechanism of a dynamic absorber for self-excited vibrations. In
this study, we proposed a new tzpe of complex modal analysis derived from damping free vibration.

This analysis method leads to the modal equations as a second-order real differential equation with
exactly diagonalized mass, stiffnjess, and damping matrices. We use this procedure to derive the high
accuracy stability analysis and to investigate the effect of the dynamic absorber on the stabilization
mechanism from the point of view of the energy balance in the system.

Consequently, we realized the approximation stability analysis with high efficiency and high accuracy for
all of the type of self-excited vibrations based on linier unstable vibration. And we showed operating
mechanism of a dynamic absorber and established a rational optimization procedure for a dynamic absorber
based on the operating mechanism.
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