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Research on a Kind of Rubber Isolators with
Quasi-zero Stiffness
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Abstract : A disc-shaped rubber isolator with quasi-zero stiffness is designed. The stiffness characteristics of the rubber
isolator system are studied by experiment and numerical simulation. In the experiment, typical tensile specimens and
isolators of natural rubber with Shore hardness of 60 are prepared. The characteristic of the rubber material is obtained by
uniaxial test. The stiffness characteristic of the isolator is obtained through static stiffness test and the stiffness compensation
is carried out, which greatly widen the low stiffness region. A single degree-of-freedom system is constructed for vibration
test. The influences of bottom diameter, thickness and inclination of the rubber isolator on the natural frequency of the
system are analyzed. Optimal working conditions of the single vibration isolator are pointed out. Through stiffness
compensation, the stability problem of the system is solved, the bearing capacity of the rubber isolator is raised, the natural
frequency of the system is reduced by 50 %, and the isolation range is greatly broadened. Then, numerical simulation of the
static stiffness of the rubber isolator is conducted via displacement loading. The results are compared with those of
experiment. The effectiveness of the finite element modeling is proved. The validity of some simplified formulas in the
existing literatures is verified. And these formulas are recommended for preliminary design of the isolators.
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