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Theoretical Research on Noise Source Identification, Analysis and Noise Reduction Design for CNC Lathe
Zhang Jihua Ma Yansheng
Hangzhou Youjia Machinery Co., Ltd. Hangzhou, Zhejiang Province 310000

[ Abstract ] CNC lathes serve as core processing equipment in manufacturing industries. The operational noise generated not only
compromises operators' physical and mental health but also indicates equipment malfunctions and hinders precision
improvement. Traditional noise control methods have demonstrated limited effectiveness and lack specificity due to
insufficient systematic noise source identification and mechanism analysis. This study establishes a comprehensive
theoretical framework encompassing "noise source identification-characteristic analysis-noise reduction design" based
on acoustic theory and mechanical vibration principles. Through in-depth analysis of noise generation mechanisms and
propagation patterns in CNC lathes, we detail core theoretical methodologies for noise source identification and signal
processing logic, while developing a noise reduction design framework grounded in noise propagation path interruption
and vibration energy attenuation. Research confirms that accurate noise source identification and mechanism analysis
constitute critical elements of noise reduction design. The synergistic application of multidimensional noise reduction
theories effectively controls CNC lathe noise, providing theoretical foundations for enhancing equipment operational

stability and work environment quality.

[ Key words ] CNC lathe; noise source identification; noise analysis; noise reduction design; acoustic theory; vibration energy
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