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Improvement and Effect Verification of Equipment Safety
Protection Measures in Electronic Manufacturing Workshop
under Human-Machine Collaboration Mode
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Abstract

With the deepening application of industrial automation technology, human-machine collaboration in electronic machining
workshops has become a core approach to enhance production efficiency. However, the frequent interaction between equipment and
personnel has also introduced new safety risks. This paper addresses key issues such as mechanical injuries, electrical hazards, and
operational errors in human-machine collaboration within electronic machining workshops. Based on the actual scenario of a specific
electronics enterprise’s workshop, we propose a three-dimensional improvement plan featuring “intelligent perception, hierarchical
protection, and dynamic response.” Specific measures include installing multimodal sensor early warning systems, optimizing
safety interlock mechanisms, and establishing digital monitoring platforms. Through field trials and data comparisons, the improved
workshop achieved an 82% reduction in equipment safety incidents, a 65% increase in protective response speed, and maintained
steady growth in production efficiency. The research results demonstrate that this improvement plan effectively balances human-
machine collaboration efficiency with safety protection levels, providing practical references for upgrading safety management in the
electronic machining industry.
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