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Performance Enhancement and Control Strategy Analysis of Servo Drive Systems in High—
Precision Machining
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Abstract: Servo drive systems are the core components of modern high-precision machining equipment, and their working
performance directly affects the quality of processing and production efficiency. Against the backdrop of the continuous
advancement of intelligent manufacturing, the mechanical processing process has put forward more stringent standards for
drive accuracy indicators, dynamic response rates, and system stability. Traditional servo drive solutions are prone to problems
such as increased tracking errors, prominent vibration phenomena, and intensified nonlinear disturbance effects in high-speed
operation, high-load conditions, and complex working environments. Therefore, there is an urgent need to explore advanced
control strategies to comprehensively enhance the system's overall performance. This paper focuses on the key performance
requirements of servo drive systems in high-precision machining scenarios, deeply analyzes the influencing factors and
technical bottlenecks, and mainly explores the core principles and practical application values of feedforward compensation,
adaptive control, and intelligent control strategies. By comparing the actual effects of various strategies in improving accuracy
and enhancing dynamic performance, it provides a useful reference for the optimization and upgrading of drive technology in
high-end manufacturing equipment.
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