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Energy Transfer Efficiency of Nonlinear Vibration Absorbers
under Harmonic Excitations
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Abstract : The efficiency of energy transfer from a single DOF primary structure subjected to harmonic excitation to a
nonlinear vibration absorber is investigated. The slow flow equations of the system are derived by using complexification-
averaging method, and the nonlinear equations which describe the steady- state response are obtained. The resulting
equations are verified by comparing the results which respectively obatined from complexification-averaging method and
Runge-Kutta method. The energy transfer efficiency and constancy of the absorber are analyzed by using complexification-
averaging method. The results indicate that the frequency responses of the system are quite different under the excitation
with different amplitudes. The vibration suppression effect of the absorber is excellent when the excitation amplitude is
relatively small. With the increasing of the excitation amplitude, the energy transfer efficiency of the absorber cannot remain
constant. The system will yield a lower stable branch and a higher stable branch, and the two branches will get closer and
finally merge with the further increase of the excitation amplitude.
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