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Vibration analysis and control technology of rotating
equipment in chemical machinery

Jiahao Liu

Hunan Petrochemical Co., Ltd. Caprolactam Department, Yueyang, Hunan, 414000, China

Abstract

As a core component of chemical machinery, rotating equipment’s operational status directly impacts the stability and safety of entire
production systems. During actual operation, various factors including structural design, manufacturing precision, installation errors,
and external environmental influences often lead to varying degrees of vibration issues in rotating equipment. These vibrations not
only affect equipment performance but may also trigger severe malfunctions or even safety incidents. Therefore, in-depth research
on the vibration characteristics of rotating equipment, understanding their vibration mechanisms, and implementing effective
control measures hold significant importance. This paper discusses vibration analysis methods for rotating equipment, focusing on
key technologies such as vibration signal acquisition and processing, feature extraction, and modal analysis. It further explores the
vibration mechanisms and coupled response behaviors of rotating equipment. Subsequently, multiple vibration control methods are
systematically introduced, illustrated through practical application cases of pumps and fans. The study demonstrates that through
scientifically sound vibration analysis and control strategies, the operational reliability and service life of rotating equipment can be
significantly enhanced.
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