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Research on Dynamic Characteristics and Vibration Suppression of Woodworking Milling Cutters Under High-Speed Cutting Conditions

Xie Bingguang Lin Jun

Zhejiang Yusheng Tools Co., Ltd. 325600

[ Abstract ] With the wood processing industry advancing toward high-efficiency precision, high-speed cutting technology for

woodworking milling cutters has seen widespread application. However, associated cutting vibrations have become a
critical factor constraining quality improvement in machining processes. This study investigates dynamic characteristics
of woodworking milling cutters under high-speed cutting conditions, analyzing force distribution patterns and vibration
generation mechanisms during high-speed rotation. Through establishing a dynamic model of the cutter-workpiece
system, we examine how tool structural parameters influence natural frequencies and modal vibration modes, revealing
correlations between cutting speed and cutting force fluctuations. Building on these findings, multiple vibration
suppression strategies—including tool geometry optimization, unequal tooth pitch design, and damping vibration
reduction structures—are explored. A process parameter optimization method based on stability lobe diagrams is
proposed. The research demonstrates that rational configuration of tool structural parameters and selection of stable
cutting zones can significantly reduce cutting vibration amplitudes, providing theoretical references for high-speed

woodworking milling cutter design and application.

[ Key words ] woodworking milling cutter; high-speed cutting; dynamic characteristics; vibration suppression; stability analysis
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