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Fig. 1 Schematic diagram of forced movement of the system
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Fig.2 Frequency response curve of nonlinear TMD
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Fig.7 Influence of damping ratio on control performance of

nonlinear TMD (F, = 0.5N)
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Tab.4 The change of equivalent displacement amplitude

and jump frequency before and after design
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Control performance analysis of tuned mass damper based on high order

nonlinear stiffness

SUN Y7, LI Luyu

(Institute of Intelligent Structural Systems, Department of Construction Engineering, Dalian University of Technology,

Dalian 116024, China)

Abstract: In practical engineering, the tuned mass damper (TMD) will exhibit nonlinear characteristics when the displacement is

large, so it is of great significance to study the effect of its nonlinear characteristics on control performance. In this paper, the con-

trol performance of TMD under the condition of nonlinear fifth-order stiffness is studied. Based on the traditional linear design meth-

od, an improved design method of nonlinear TMD is proposed, and the analytical solution of the jump frequency which can be used

to improve the design is obtained. Simulation results show that compared with the linear-based design method, the improved design

method of nonlinear TMD can improve the control performance of TMD.

Key words: vibration control; nonlinear TMD stiffness nonlinearity ; jump frequency; improved design
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