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Abstract: The application of automation technology in the field of mechanical processing and manufacturing is reshaping the
industrial ecology, and its strategic value has risen from an efficiency improvement tool to a core engine driving the high-quality
development of the manufacturing industry. With Chinese CNC rate reaching 65.2% by 2024 and industrial robot density climbing to
392 units per 10000 people, automation technology has optimized production efficiency and product quality through CAD/CAM
integration, precision CNC machining, and industrial robot applications. At present, the manufacturing industry is facing the needs of
high-quality, flexible and green transformation, and it is urgent to deepen the integration and innovation of automation, artificial
intelligence, industrial Internet and other technologies. The article systematically explores the development trajectory, application
practices, and efficiency mechanisms of automation technology in mechanical processing and manufacturing, analyzes how it upgrades
through intelligence to address complex market challenges, and looks forward to the cutting-edge directions of human-machine
collaboration, digital twins, etc. in the future, providing theoretical references for building a more resilient manufacturing system.
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