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Structure Design and Vibration Optimization Analysis of Passive Damping

Anti-vibration Milling Cutter
Li Weijia, Shen Chungen,Ma Yong,Tang Yongliang

Abstract: According to the chatter phenomenon of complex thin-walled components during the milling, based on pas-
sive damping anti-vibration technology,a large aspect ratio anti-vibration milling cutter is designed. The dynamic model of
passive damping anti-vibration milling cutter is established , and the optimal damping ratio,optimal frequency ratio and max-
imum relative amplitude are derived. The modal analysis of passive damping anti-vibration milling cutter is carried out by
NX Nastran software. The rigid-flexible coupling model of the passive damping anti-vibration milling cutter is established
and the response in the frequency domain is simulated. The simulation results show that the maximum response amplitude of
the passive damping anti-vibration milling cutter is 37.2% and 14.9% lower than that of the solid milling cutter and the
hollow milling cutter.

Keywords: anti-vibration milling cutter; passive damping; modal analysis; rigid-flexible coupling model; vibration
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