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Abstract

Aimed at the industry pain points in the blast furnace metallurgical process, such as “significant black-
box characteristics, prominent data silos, and experience-dependent operations”, this paper systemat-
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ically expounded the application framework and core value of digital twin technology in the field of
blast furnace metallurgy. To gain a comprehensive understanding of the relevant research and appli-
cation hotspots of digital twin technology in blast furnace smelting, the current research status of digi-
tal twin technology in the three stages of data collection and storage, industrial modeling, and data-
driven was summarized from the perspective of the entire structural design process. By sorting out the
complete technical route, the specific implementation methods of geometric modeling, simulation
modeling, business modeling, and data science modeling were analyzed in detail. Combined with the
four core functional modules of equipment online inspection, intelligent early warning, process opti-
mization, and simulation training, the effect of technology application was verified. Based on the prac-
tical cases of enterprises such as Angang Chaoyang Iron and Steel and TISCO (Taiyuan Iron and Steel
Co., Ltd.), this paper concluded that the digital twin system could realize the accurate mapping between
the physical entity of blast furnace production and the digital virtual entity, helping iron and steel en-
terprises increase production capacity and achieve cost reduction and efficiency improvement. At the
same time, enterprises had realized the automation of furnace condition diagnosis and the standardi-
zation of operations, providing a replicable technical solution for the digital transformation of the blast
furnace process in the iron and steel industry.
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Figure 1. Architecture of the digital twin system
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Table 1. Data storage strategies and adaptation types
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Table 2. Core algorithms and applications of data prediction models
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Table 4. Comparison of key parameters before and after the application of blast furnace digital twin technology at Angang
Chaoyang Steel [1]
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