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Dynamics of nonlinear dissipative systems
in the vicinity of resonance

Kateryna Plaksiy
Department of Applied Mathematics, NTU Kharkiv Polytechnic Institute, Ukraine

The behavior of nonlinear dissipative 2-DOF mechanical systems in the vicinity
of resonance is investigated. Namely, the free vibrations of a spring—mass—
pendulum system in the vicinity of internal resonance and the forced vibrations
of a 2-DOF dissipative system containing a nonlinear absorber, in the vicinities
of external resonances and simultaneous external and internal resonances are
@ considered. A reduced system stated with respect to the system energy, the
arctangent of the vibration amplitudes ratio, and the phase difference, is ob-
tained and analyzed. The nonlinear normal mode approach is used in this anal-
ysis. Vibration modes stability is investigated. Conditions for bifurcations ap-
pearance are obtained. Conditions for vibration energy localization are dis-
¥l cussed. New so-called transient nonlinear normal modes are revealed in the
resonance vicinity.
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