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Design and Implementation of Flexible Non-Standard Automated Production Line Mechanical
Mechanisms
Weixing Cui' Pengfei Gao’
1 Beijing Peitian Technology Co., Ltd
2 Beijing Xuanyu Intelligent Technology Co., Ltd

[Abstract] In response to the difficulties in changing models, poor compatibility, and efficiency bottlenecks in
non—standard automated production lines under the multi variety and small batch production mode, combined
with the engineering project background of a certain technology company in Beijing, this paper conducts
research on the design theory and implementation methods of flexible mechanical mechanisms. Propose a design
scheme for a flexible production line based on modularization and reconstruction concepts, with a focus on
analyzing the structural innovation design of flexible grasping mechanisms, rapid changeover modules, and linear
conveyor systems. Introduce parametric design ideas to adapt to the processing needs of different specifications
of products. By conducting finite element analysis to verify and optimize the stiffness of key load—bearing
components, a closed—loop control system is constructed using servo drive and sensor networks. The
experimental results showed that the production line significantly shortened the changeover time and effectively
improved the overall efficiency of the equipment when switching between three different product models,
verifying the feasibility and efficiency of the flexible mechanism design. The research results provide theoretical
basis and engineering reference for the flexible upgrading of non—standard automation equipment.
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