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Tab.1 Physical and geometrical properties of the ring

M/kg l/1, H/m R/m W/m E,,/Pa
0.2 0.7 0.001 0.3 0.05

2.06x 10"

*2 BRRZSHE

Tab.2 Parameters of the vibration isolation system

¢/(N*s*m") ¢,/(N*s*m')  A/(kN-m") k/(KN-m")
0.3 0.3 2.04 3.19% 10
ky/(kN+m ') &,/(kN-m ")
4.43%10* 2.04
5 PR 75 Ji 2 m=0.20 kg & H F ik 2 1 & il B
Bl, h=2.04 kN/m, A=3.19X10° kN/m, k=

4.43X10" kN/m, 2 7KW B £, =800 kN/m, 7K *F-BH
J& ¢,=0.3 Nes/m, Gn & 2 5S04 i o 75 & m—
2.04 kg /T ik 2 FiJi il B Bt 2, £4,=0.165 kN/m,
k,=2.09 kN/m, £,=23.44 kN/m, & 7K F Wl & b=
80 kN/m, /K FBH JE ¢,=0.3 Nes/m, 1 [ 2 i £ fir
N o TEJTHE m=5.10 kg /F H T~ 3k 2 15t Ji& i B B 3,
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Fig.2 Displacement transmissibility with horizontal stiffness

and horizontal damping in three stages
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Fig. 3 Comparisons between numerical and analytical results

of displacement transmissibility of circular ring isola-

tors with horizontal stiffness and damping
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Fig.4 Comparison of the displacement transmissibility be-

tween with and without horizontal stiffness for stage 3
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Nonlinear vibration isolation design and dynamic study of circular ring

GU Dong-hao'*, LU Ze-qi"**, DING Hu"**, CHEN Li-qun"*’
(1.Shanghai Institute of Applied Mathematics and Mechanics, Shanghai 200072, China;
2.Shanghai Key Laboratory of Mechanics in Energy Engineering, Shanghai University, Shanghai 200072, China;
3.School of Mechanics and Engineering Science, Shanghai University, Shanghai 200072, China)

Abstract: Nonlinear relation between force and deformation via specific shape ring is a shortcut way for implementation of quasi-ze-
ro stiffness vibration isolation. In this paper, buckling deformation of the circular ring is adopted to achieve the quasi-zero stiffness.
The novelty of the design is introduction of horizontal stiffness and horizontal damping. The expressions for frequency response and
displacement transmissibility of the circular ring design are given based on the method of direct separation of motion, the numerical
validation of the analytical results is also carried out. The developed vibration isolation approach is successfully implemented to
change the path of vibration transmission in order to attenuate the transmitted motion. The results show that the horizontal stiffness
could extend the isolation range to lower frequencies, and horizontal damping could reduce the resonance response. The developed
circular ring beam vibration isolator reduces the transmissibility around the resonance frequency, and performs better at higher fre-

quencies.
Key words: nonlinear vibration; vibration isolation; nonlinear stiffness; nonlinear damping; displace ment transmissibility
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