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Excessive rotor vibration of rotating machinery is easy to cause rotor failure,
which is also an important excitation source in rotating machinery. It seriously
affects the normal running of the unit, and is the key role of safe, efficient and
long—period running of rotating machinery. It takes great economic losses to the
enterprises if the excessive vibration of rotor would not be suppressed timely and
effectively. The project proposes the strategy of combining passive
self-adaptation and active control of stiffness and develops the MRE based tunable
stiffness supports to solve the key problem of the lack of adjustable stiffness
actuator and efficient control method with wide stiffness variation, simple
structure and quick response in rotor vibration suppression of rotating machinery.
The micro model of MRE and the macro magneto-viscoelastic model of MRE based
supports are built to analyze the magneto—viscoelastic characteristics of MRE.
Based on the design concept of mechanical metamaterials with tunable stiffness, a
design of MRE structure with passive adaptive stiffness adjustment will be
proposed. The variable stiffness mechanism of MRE based tunable stiffness supports
is expounded. The dynamic model of rotor system with MRE tunable stiffness
supports is established, and the dynamic behavior and vibration response of rotor
are analyzed. A method of rotor vibration suppression using MRE based tunable
stiffness supports is proposed. This project aims to provide theoretical and
technical support to solve the problem of excessive rotor vibration in rotating
machinery. And it will ensure the safety and long—period running of the rotating
machinery.
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