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Method for Vibration Suppressing of New Type of Slender
Support Rods
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Abstract: Based on the advantages of high specific stiffness, light weight and designability of
the lattice structure, a new type of slender support rod with the lattice structure filled with
viscoelastic damping material was proposed, which enables the structure have strong damping
performance on the basis of sufficient load-bearing capacity. The finite element method was used
to analyze the dynamics of the lattice support rod and damping filled lattice support rod, and a
response surface approximate model of dynamic stiffness peak corresponding to the first-order
resonance frequency was established by the response surface method. The influence of the
structural parameters on the dynamic characteristics was analyzed, and the dynamic stiffness peak
was optimized by the genetic algorithm. Finally, the test demonstrated 57. 14% reduction in the
acceleration response amplitude for the lattic support rod filled with damping, confirming their
superior damping performance.

Key words: slender support rod; vibration suppressing; lattice structure; viscoelastic damping
material ; parameter optimization
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Fig. 18 Unfilled neoprene rubber reinforced
dot-matrix rod
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Table 3 Results of the first-order modal test
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