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Vibration characteristic analysis and vibration reduction
measures of mechanical transmission system

Yongqiang Zhou
Jiangtong Group Guixi Smelter, Guixi, Jiangxi, 335400, China

Abstract

Mechanical transmission systems commonly encounter vibration issues during operation, where dynamic characteristics directly
affect equipment performance, safety, and service life. Different types of mechanical transmission mechanisms exhibit diverse
vibration patterns due to variations in structural composition, load characteristics, and operating environments. This paper conducts
a systematic analysis of vibration characteristics in mechanical transmission systems, systematically examines vibration behaviors of
typical devices such as gears, chains, and belt drives, and explores the interaction between primary excitation sources and structural
parameters. Building on this foundation, frequency domain analysis, finite element modeling, and multibody dynamics methods
are employed for dynamic modeling and feature identification. Consequently, multiple targeted vibration reduction strategies are
proposed, including structural optimization design, vibration isolation component configuration, and manufacturing precision
enhancement. The effectiveness of these mitigation measures is validated through multidimensional engineering evaluation methods,
providing theoretical foundations and technical pathways to improve operational stability and reliability of mechanical transmission
systems.
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