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Fig.2 Schematic of single Euler-buckled beam model
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Characteristics of different kinds of nonlinear dynamic vibration absorber

using Euler-buckled beam

LIU Haiping, SHEN Da-shan, WANG Tian
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: From the point of view of practice engineering, three types of nonlinear dynamic vibration absorbers (NDV As), which
use the Euler-buckled beam as nonlinear stiffness element and take the effects of arrangements of the linear supporting spring and
damper into account, are presented. Based on above established models, the analytical solutions of the coupling systems with differ-
ent kinds of NDV As are derived by using complexification-averaging method. Compared with amplitude frequency response curves
of the main vibrational system, the vibration suppression performance of the NDV A with ungrounded elastic support is the best. At
last, some design parameters, which contain initial deflection g,, length L and initial oblique angle ¢, are selected and investigated.
According to calculation results, it can be concluded that there are optimal values for all above three design parameters when reso-

nant peak of the main vibrational system is used as the evaluation index in the whole calculation frequency region.

Key words: nonlinear vibration;dynamic vibration absorber; Euler-buckled beam ; complexification-averaging method ; frequency-en-

ergy plots
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