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Mechanical properties of piecewise linear stiffness energy sinks under
impact load and its optimization
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Abstract:  Piecewise linear stiffness energy sinks are a kind of nonlinear energy sinks. Being a passive damping
device it can dissipate the vibration energy of the main structure quickly by virtue of the phenomenon of target energy
transfer. The energy dissipation efficiency of a segmented linear stiffness energy well under impact load was optimized. The
slow-change equation of the two-degree of freedom model of the coupledsegment linear-stiffness energy well under impact
load was derived by means of complex-averaging method. The approximate expression of the extreme point of slow invariant
manifold was obtained by use of polynomial approximation. On this basis an optimization model with the goal of energy
dissipation efficiency of energy sinks was established. In the end the validity of the model was verified. It”s shown that the
optimization model is reasonable the experimental results show the effectiveness of the optimization parameters and the
energy well with piecewise linear stiffness effectively improves the energy dissipation rate of the system.
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