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Abstract

Against the backdrop of rapid advancements in intelligent manufacturing, mechanical manufacturing and automation technologies are
undergoing profound transformations from traditional models to digitalization, networking, and intelligentization. This paper explores
innovative pathways and practical applications of mechanical manufacturing technology through the lens of intelligent manufacturing.
By analyzing the synergistic effects of key technologies such as information integration, intelligent control, and flexible production,
it reveals how emerging technologies enhance efficiency, quality, and industrial upgrading. The study demonstrates that driven by
artificial intelligence, big data, the Internet of Things, and digital twins, mechanical manufacturing is evolving from standalone
automation to system intelligence. Through case studies, it illustrates innovative applications of mechanical automation systems in
precision machining, intelligent inspection, and equipment interconnection within intelligent manufacturing environments. The paper
proposes strategies for building an open technical ecosystem and cultivating interdisciplinary talent systems, providing references for
high-quality development in the manufacturing sector.
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