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Quasi-zero-stiffness Characteristic of a Passive Isolator Using Flexures under
Compression Force
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ABSTRACT

This paper presents quasi-zero-stiffness (QZS) characteristic of a passive isolator using flexures under compression force.
The passive isolator consists of a positive stiffness element (a vertical coil spring) and a negative stiffness element (flexures
under compression force), and their proper combination of the positive and negative stiffness elements can produce both
substantial static and zero dynamic stiffness, so called QZS. Firstly, a nonlinear dimensionless expression of a flexure under
compression force is derived. A dynamic model of the passive isolator is developed and numerical simulations of its time and
frequency response are performed. Then, undesirable nonlinear vibration is quantified using a period doubling bifurcation
diagram and a Poincare's map of the isolator under forced excitation. Finally, experiments are performed to validate the QZS

characteristic of the passive isolator.
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