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A quasi-zero stiffness vibration isolator for multilayer curved beam units

XIAO Wangqgiang* , LIU Jun,DAI Yu

(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract : [Objective] Addressing limitations of traditional passive isolators in terms of low-frequency vibration isolation performance,
herein we propose a curved beam unit with quasi-zero stiffness (QZS) characteristics and incorporate it into a longitudinal parallel
configuration to form a novel QZS isolator. [ Methods] First,a static analysis of the isolator is conducted to establish dimensionless
force-displacement and stiffness-displacement relationships. The influence of design parameters on the stiffness of the isolator is
investigated,and parametric conditions for achieving zero stiffness at the equilibrium position are further derived. Second, static
simulation is employed to analyze zero stiffness characteristics under various parameters. Finally,dynamic experiments are performed
to analyze the vibration isolation effectiveness of the isolator. [Results] The QZS isolator exhibits a starting isolation frequency of 10
Hz and achieves an isolation rate of 88. 78%. Furthermore, it can take into account both the performance in the main load direction
and the good vibration isolation performance at low frequencies. [Conclusions] A new type of quasi-zero stiffness vibration isolator is
established by longitudinally connecting QZS elements of curved beam units in parallel, thus ensuring the low frequency vibration

isolation effect even under the condition of large load bearing.
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Fig. 15 Vibration test results
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