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ENERGY TRANSFER BETWEEN NONLINEAR COUPLED
OSCILLATORS IN CONSERVATIVE SYSTEMS *

Wang Jintao Xie Yong'
(State Key Laboratory for Strength and Vibration of Mechanical Structure , Shaanxi Engineering Research Center of

Nondestructive Testing and Structural Integrity Evaluation , Xi'an Jiaotong University , Xi'an 710049, China)

Abstract In this study, the slowly varying dynamic equation of the conservative system of the nonlinear coupled oscil-
lator is established by using the complex variable-average method, and the expression of complete energy transfer be-
tween the two oscillators is deduced. Thus, the relationship between the critical mass of the nonlinear oscillator and the
initial energy of the system is obtained. Finally, the numerical simulation is carried out and an interesting conclusion is
obtained: the transient time of the two oscillators entering the energy transfer in the system is related to the mass of the
oscillator. When the mass ratio is greater than or equal to 0.0557, the energy exchange between the two oscillators can
occur directly without transient.The smaller the NES mass is, the longer the energy exchange time between the two oscil-
lators is.When the NES mass is too small, properly increasing the initial energy of the nonlinear coupled oscillator can re-
alize efficient energy transfer. The stiffness of nonlinear coupled vibration subsystem will affect the transient of energy
transfer but has little effect on the energy exchange time. The form of the initial energy of the nonlinear coupled oscillator
will affect the energy transfer of the system, and the potential energy is easier to cause the energy transfer of the system

than the kinetic energy.

Key words main oscillator, NES, conservative system, target energy transfer, slow-varying parameter
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