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LOW FREQUENCY VIBRATION ISOLATION METHODOLOGIES USING NEGATIVE STIFFNESS PROPERTIES OF GEOMETRICAL NONLINEAR DYNAMICS

Qingjie Cao
                          Harbin institute of Technology, Harbin 150001 China
In this talk, low frequency vibration isolation methodologies utilizing negative stiffness properties of geometrical nonlinear dynamics are presented based upon a series of smooth and discontinuous (SD) oscillators, which are typical of irrational nonlinearities constructed by a lumped mass m vibrating vertically linked by a group of inclined linear springs being capable of both tension and compression; each spring of stiffness k is pinned to a rigid support resulting in an independent geometrical parameter. The negative-stiffness property of these systems can be achieved by choosing the geometrical parameters of the systems. A series of nonlinear vibration isolators can be constructed by utilizing the negative stiffness to the traditional supporting system with positive stiffness, which adimit the low ultra-low frequency isolation ability being of  high-order co-dimention bifurcation with multiple parameters. This talk will be concluded by showing several examples in engineering as the applications in vibration isolation of the proposed method.
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