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Abstract: The vibration control problem of a cantilever beam using multiple tuned mass dampers (TMD) is
studied. First, the dynamic partial differential equations of the cantilever beam with N tuned mass dampers are
established. Second, the partial differential equations are discretized by using the finite element method, and the
Newmark- method is used to solve the dynamic response of a cantilever with TMD. Finally, the effects of cantilever
beam vibration control under periodic load and impact load are explored desparately based on the numerical calculation
model. The results show that the proposed TMD approach can effectively suppress the beam vibration. Under the
cyclic load, the displacement of the cantilever end can be reduced by 52%, while the maximum displacement of the
cantilever end can be reduced by 12.31% under the impact load.Regarding the distribution of TMD: If only one TMD is
used, it is recommended that the natural frequency of the TMD should be equal to the first-order bending frequency of
the cantilever beam and it should be installed at the cantilever end. Using multiple TMDs can increase the overall
control effect, but the suppression effect of average single TMD is reduced.
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Fig.1 Schematic diagram of cantilever beam with TMD
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Tab.1 Structural parameters of cantilever beam
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Fig.2 The first 4 modes of cantilever beam, natural

frequency and TMD installation position
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Fig.3 Vibration control of cantilever end displacement by installing different TMD numbers
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The spectrum and peak values of the vertical displacement of the cantilever end in 0.8 s~1.0 s
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Fig.6 Vibration control of cantilever end displacement by installing different TMD numbers
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