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Vertical Vibration Control of Variable
Frequency TMD Based on MRE
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(Key Laboratory of Hubei Province of Roadway Bridge and Structure Engineering, Wuhan University of Technolo-
gy, Wuhan, China, 430070 )

Abstract: In this paper,a variable frequency tuned mass damper ( TMD ) based on a new type of
smart material magnetorheological elastomer( MRE ) is developed in order to make up for the short-
age of traditional TMD, the frequency of which is non-adjustable. The relationship between the
shear modulus of MRE and the applied current is studied,the frequency of main structure is accu-
rately identified by the combination of Hilbert Huang Transform ( HHT ) and random decrement
technique (RDT) , the simulation of vertical vibration control of fixed beam with variable frequency
TMD is carried out,and the influence of different mass ratio on variable frequency TMD and tradi-
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tional TMD vibration control is analyzed. The result shows that the shear modulus of MRE increa-
ses with the increase of applied current,and it is close to the saturation value when the current rea-
ches about 1. 8 A in the developed variable frequency TMD. The method of frequency identifica-
tion which is combination of HHT and RDT is accurate and effective. The simulation results of
vertical vibration of fixed beam show that when the frequency of fixed beam changes, variable fre-
quency TMD can also maintain good damping effect, the greater the difference between the fre-
quency of main structure and the natural frequency of TMD is,the smaller the mass ratio of the re-
quired variable frequency TMD is under the premise of the same vibration reduction effect. The
conclusion of this paper is that the variable frequency TMD based on MRE can keep the same fre-
quency with the main structure in real time and it has good vertical vibration reduction effect in a
certain frequency range of the main structure , which has a great advantage in reducing the mass ra-
tio of TMD.

Key words: magnetorheological elastomer; variable frequency TMD; magnetic circuit analysis;
RDT ;vertical vibration
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Table 1 Parameters of variable frequency TMD
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