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Fig.1 Three typical structures of single degree of

freedom dynamic vibration absorbers
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Fig. 2 Damping turning cutter based on impact damper
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Fig. 3 Damping turning cutter based on three-element

type vibration absorbers
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Research Progress in Passive Vibration Damping Cutter Technology

WU Wenjing"*, LI Longpeng’

(1. State Key Laboratory of High-End Heavy-Load Robots, Foshan Guangdong 528311, China;
2. Guangdong Midea Electric Co., Ltd., Foshan Guangdong 528311, China;
3. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract: In aerospace and packaging machinery, structural components often contain deep holes and cavities

that require cutting tools with high length-to-diameter ratios during machining. However, the stiffness of these

tools decreases significantly with the increase in length-to-diameter ratio, leading to frequent cutting chatter that

severely limits machining efficiency and accuracy. Passive vibration suppression technologies, characterized by

their effectiveness and simplicity in implementation, have demonstrated great potential in improving the stiffness/

damping characteristics of long overhang tools. These technologies mainly operate via energy dissipation and dynamic

vibration absorption mechanisms. Recent research progress in long overhang tool design for turning, milling and

boring operations is systematically reviewed, covering both domestic and international developments. With ongoing

advancements in structural design and materials science, future research directions may focus on theoretical innovations,

structural optimization, development of novel damping materials, and exploration of new vibration suppression

principles.

Keywords: packaging machinery; machining; damping cutter; chatter; vibration control; passive damper
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