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Risk Assessment of Dust Explosion in Mechanical Manufacturing Workshop and Optimization
Plan for Ventilation and Dust Removal Safety

MA Lei
Shijiazhuang Smart Security Evaluation Technology Center Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Dust explosion accidents seriously threaten the safe operation of enterprises, and the scientific identification and
implementation of prevention and control measures are related to the safety production level of enterprises. In the process of
mechanical manufacturing, a large amount of combustible dust is generated due to cutting, polishing, and other processes. These dust
particles accumulate in the workshop and are prone to dust explosion accidents, with a high fatality rate. It is urgent to establish a
precise prevention and control technology system based on scientific mechanism understanding. The article takes the mechanical
manufacturing workshop as the research object, first analyzes the formation mechanism of dust explosions and the sources and
characteristics of workshop dust, then clarifies the core content and basic process of dust explosion risk assessment, and finally
proposes targeted ventilation and dust removal safety optimization plans from three dimensions: ventilation and dust removal system
design optimization, operation and maintenance management optimization, and safety protection auxiliary optimization. This provides
theoretical reference for reducing the risk of dust explosions in mechanical manufacturing workshops and improving the safety level of
workshop operations.
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