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[ Abstract ] This study analyzes the impact of gear machining characteristics on grinding processes and addresses limitations of

traditional grinding methods to define the design direction. The overall equipment design adheres to principles of

stability, operability, and ease of maintenance. Key components include: a three-jaw self-centering chuck combined with

an elastic sleeve for secure clamping of gears of various sizes; a grinding unit capable of automatic head switching and

precise positioning; and a fully enclosed protective structure to prevent metal chip splashing. The equipment employs an

adaptive adjustment mechanism and multi-dimensional motion control to execute complex grinding paths. To enhance

grinding accuracy, the study examines both equipment-specific factors and grinding process parameters, implementing a

closed-loop control system for real-time monitoring and error compensation techniques to mitigate common deviations.

Case studies demonstrate significant economic benefits, with cost recovery achieved rapidly and operational savings

realized. This research provides an efficient, high-precision grinding solution for gear manufacturing, offering broad

application prospects.

[ Key words ] gear groove edge; adaptive grinding equipment; precision control; multi-dimensional motion control
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