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Dynamic Characteristics Analysis and Optimization of the Mechatronic System in Intelligent
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[Abstract] The servo direct—drive type electromechanical integrated system is a crucial execution module in
intelligent equipment manufacturing. Its dynamic response capability directly aftects the processing accuracy and
operational reliability of the entire machine. This paper, based on the current situation of China's intelligent
equipment industry, uses modal analysis as the main research method to systematically investigate the core
elements that affect the dynamic behavior of this system. By coupling the inherent parameters such as natural
frequency and damping ratio with the actual performance of the working conditions, this paper identifies the
dynamic adaptation bottlenecks existing in the current engineering applications and provides feasible
improvement guidelines. The research results can provide theoretical basis and practical guidance for enhancing
the dynamic quality of core components of domestic intelligent equipment, and promote the independent
ability and construction capacity of key technologies in the industrial chain.
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