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Dynamics of a nonlinear energy sink used for suppressing two-separated
resonance peaks

Zhang Yechi
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: The nonlinear energy sink is a nonlinear dynamic absorber for highly efficient vibration absorption. To
suppress a broadband vibration of spacecrafts, a system consisting of a single degree-of-freedom(DOF) nonlinear
energy sink and a two DOF main structure is constructed. This paper studies how the nonlinear energy sink(NES) can
absorb the vibration energy efficiently in the modes of the main structure. To study the dynamics of the system, the
periodic response near the resonance peaks is obtained by using the incremental harmonic balance method, and the
stability of the periodic response is checked by using the Floquet’s theorem. The local bifurcation and the complex
dynamics of the system are revealed, and the analytical results are verified numerically. The results suggest that the
vibration suppression platform is effective for the broadband vibration induced by harmonic excitations, and the NES is
favorable for the local vibration suppression of spacecrafts.
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Fig. 1 Schematic diagram of the coupled oscillators
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Fig. 2 Amplitude-frequency curves of the three oscillators
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