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Abstract

In this paper, the vibration energy transfer mednarof the single-sided vibro-impact (SSVI)
nonlinear energy sink (NES) is studied. The conoépinpact mode is proposed where the device
velocities are decomposed into an energy free impamde (EFIM) and an energy dissipation
impact mode (EDIM). The impact modes are appliethtoanalysis of a single-degree-of-freedom
(SDOF) vibration system with a SSVI NES. This as@yshows that the energy in the system can
be redistributed between the different impact maates that energy transferred from the EFIM to
the EDIM is beneficial, because portions of thergnen the EDIM will be dissipated by impact,
while the energy in the EFIM will not. More impontdy, the mechanism of the SSVI NES to
realize the local dissipation of energy is revealedrthermore, in order to better evaluate the
energy dissipation performance of the SSVI NESgwa avaluation criterion called the vibro-impact
vibration reduction (VVR) factor is proposed. Théme relationship between the VVR factor and
the energy free impact mode coefficient is invedd using the Hilbert transform. Finally, the
effect of the SSVI NES parameters on the energgightion performance of the SSVI NES with
various initial conditions is discussed, and as$atitory region for the SSVI NES design, which is

identified via numerical simulation, is proposed.
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