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Experiment on vibration reduction by elastic support/dry

friction damper with piezoelectric ceramic

SONG Ming-bo', TAN Da-li*, LIAO Ming-fu'
(T.~School of - Powerand Energy,
Northwestern Polytechnical UniversitysXi'an 710072, China;
2. Institute of Naval Vessel,_ Naval Academy of-Armament, Beijing 100073, China)

Abstract: An elastic support/dry frictieon damper using piezoelectric ceramic was de-
signed and its effectiveness of reducing rotor vibration was experimentally verified. Firstly,
the basic operation mode of\elastic support/dry friction damper was introduced. Then based
on the previous-/structure using an electromagnet, an elastic support/dry friction damper u-
sing piezoelectrie'ceramic which was simpler and lighter was designed, and its effectiveness
of reducing rotor vibration was experimentally verified. The experimental results show that
the elastic support/dry friction damper using piezoelectric ceramic can significantly reduce vi-
bration in a rotor system; the maximum reduction of vibration amplitude is about 66 % at the
critical speed. Compared with the previous design, the structure is much simpler, the weight

is reduced by half and the power consumption is just 5 W.

Key words: elastic support/dry friction damper; piezoelectric ceramic; rotor systems;

critical speed; vibration control
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Fig. 1 Basic operation principle of an elastic
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support/dry friction damper
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Fig. 2~ Structure of an elastic support/dry friction

damper actuated by electromagnet
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Fig. 3 Structure of the piezoelectric ceramic actuator
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by piezoelectric'\ceramic
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Fig. 6 Bode curves of the rotor system

during shut down
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