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Abstract: Automated production lines are the main platform for mechanical manufacturing enterprises to achieve efficient production
and intelligent transformation. Research is conducted on the systematic design and multidimensional optimization of production lines,
proposing a modular overall architecture and a distributed control system solution based on programmable logic controllers and data
acquisition and monitoring systems in structural design. In terms of optimization, an optimization framework is established from four
aspects: process reengineering, equipment configuration and production line balance, intelligent material distribution, and information
integration and monitoring. Mechatronics technology belongs to the main development direction of modern manufacturing industry,
which aims to achieve automation, intelligence, and efficiency in the production process. On this basis, implementation guarantee
strategies are proposed from the perspectives of ensuring equipment reliability, improving quality control systems, creating digital
management platforms, and upgrading intelligent manufacturing, providing reference for systematic updates of mechanical
manufacturing automation production lines.
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