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Fig.1  Model of a linear isolator and that with overload
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Fig.2 Model of a quasi-zero stiffness isolator and that with overload
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Fig.3 Effects of load imperfection on the force transmissibility

of the QZS and the equivalent linear isolator
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Fig.4 Effects of load imperfection on the relative displacement

transmissibility of the QZS and the equivalent linear isolator
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Fig.5 Effects of load imperfection on the absolute displacement

transmissibility of the QZS and the equivalent linear isolator
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EFFECT OF LOAD IMPERFECTION ON VIBRATION ISOLAITON
PERFORMANCE OF A QUASI-ZERO-STIFFNESS ISOLATOR *

Liu Xingtian Kong Xiangsen Sun Jie Xu Yinsheng'
(Laboratory of Space Mechanical and Thermal Integrative Technology, Shanghai Institute of Satellite Engineering ,

Shanghai 201109, China)

Abstract A quasi-zero-stiffness (QZS) isolator was configured by combining an Euler buckled beam negative stiffness
corrector and a linear isolator. Making the load balanced at the zero-stiffness point, the QZS isolator can offer ultra-low
frequency vibration isolation performance. However, overload or underload usually happens in practices. This paper in-
restigated the effects of load imperfection on the performance of the QZS isolator by using force and displacement trans-
missibility, which was also compared with the linear isolator. Assuming slight overload or underload and adjusting the ac-
tual load to the zero-stiffness position for the QZS isolator, the dynamic response of the vibration isolation system was ob-
tained by using the harmonic balance method. For the linear system, the resonant frequency decreases and the peak
transmissibility increases under overload. In the case of force transmissibility, the QZS system is similar to the linear sys-
tem. However, the displacement transmissibility is opposite. Increasing load makes both the peak and resonance frequen-
cy of the absolute and relative displacement transmissibility shift to higher values. The results presented here can be a

useful guideline when design such a kind of vibration isolator.

Key words negative stiffness, quasi-zero stiffness, nonlinear isolator, force transmissibility, displacement

transmissibility
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