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Research on the Application of Automation Technology in Machining
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Abstract : The foundation of the equipment manufacturing industry lies in machining, a technology that plays a
decisive role in product quality. The precision of machining influences the growth and development of
the industry. The efficiency of processing and the stability of the process together shape the landscape
of the mechanical manufacturing sector. Machining has traditionally relied on manual labor and
experience, often leading to a series of drawbacks, including significant processing deviations, slow
production rates, frequent human intervention, prominent safety hazards, and difficulties in ensuring
uniformity in batch manufacturing. Traditional processes struggle to meet the stringent requirements of
modern manufacturing for precision machining, customized production, large—scale mass production,
and product specification uniformity. This paper delves into the key essence and structural framework
of automation technology, focusing on the entire mechanical manufacturing process. It emphasizes
addressing the application principles and practical scenarios of automation technologies such
as numerical control systems, robotic clusters, flexible manufacturing, online intelligent inspection,
and Internet of Things (loT) management and control. By examining the current state of industry
applications, it identifies core issues in the application of automation technology in machining, including
inadequate equipment adaptability, low technological integration, imperfect operation and maintenance
systems, and a shortage of skilled personnel. Improving technological capabilities, streamlining various
process links, reconstructing the overall architecture, and shaping a talent development system
constitute multiple pathways for systematic innovation.

Keywords : automation technology; machining; numerical control technology; flexible manufacturing;
intelligent inspection; production optimization
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