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Abstract

Industrial robots are the core driving force for the digital transformation of the manufacturing industry. Through technological
iteration and scenario innovation, they achieve efficient collaborative operations in fields such as automotive manufacturing and
electronic assembly, and increase production efficiency by 50% to 300%. However, bottlenecks such as insufficient adaptability
to dynamic environments and reliance on imported key components still restrict their deep application. This article systematically
reviews the technological evolution path of industrial robots, analyzes their practical value in flexible manufacturing and cross-
domain collaboration, and proposes development countermeasures from the perspectives of algorithm optimization, hardware
autonomy, and ecological collaboration. Research shows that only when robot technology is deeply integrated with industrial policies
and standard systems can it achieve a leap from tool substitution to system reconstruction, and build a new paradigm for the high-
quality development of the manufacturing industry.
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