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Fig.1 Dynamic vibration absorber model with ungrounded

negative stiffness
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Fig.2 The amplitude-frequency response curves for different

damping ratios
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Fig. 3 Sequence quadratic programming algorithm flow chart
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Tab.1 Optimal design parameters of dynamic vibration

absorber with ungrounded negative stiffness

v & a, a,

1.058 0.223 —0.193 —0.25

T VA G X 2R Gt Bl 2 e S R A,
Shy XE W S ST R R AR ) RGO A Tk AR AR A 42
HbIE W B2 8l ) W AR A B BT S8, Ik 2 s .
F2 EEMERENNRIRSFRMLZITSH
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Fig.4 The amplitude-frequency response curves for different

dynamic vibration absorbers
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Fig.5 The displacement time history curve of main

system without dynamic vibration absorber
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Fig. 6 The displacement time history curves for

different dynamic vibration absorbers
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the main system with different dynamic vibration
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Dynamic design and optimization of dynamic vibration absorber with
ungrounded negative stiffness

LIU Haiping"?, HUANG Zhi-feng', WANG Yan', BIAN Xin-xiao'
(1.School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2.Shunde Graduate School, University of Science and Technology Beijing, Foshan 528300, China)

Abstract: The dynamic vibration absorber with grounded negative stiffness has good vibration control effect, but in practical engi-
neering, the negative stiffness components are unable to be directly connected to the ground for a variety of applications. There-
fore, a type of the dynamic vibration absorber with ungrounded negative stiffness is proposed in this paper. According to the estab-
lished theoretical model, the frequency response function of the system is obtained, and the maximum value minimization theory is
used to get the optimal design parameters of the dynamic vibration absorber with ungrounded negative stiffness, which is compared
with other existing dynamic vibration absorber models. The calculation results show that due to the introduction of negative stiff-
ness components, the vibration control effect of the dynamic vibration absorber with ungrounded negative stiffness is significantly
better than that of traditional linear dynamic vibration absorber. The related research provides a theoretical reference for the engi-

neering application of dynamic vibration absorber with negative stiffness.
Key words: dynamic vibration absorber; ungrounded ; negative stiffness; parameter optimization
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