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Abstract

As the core equipment in steel production, the stable operation of blast furnaces is crucial for ensuring corporate production capacity
and quality. However, the complex and variable internal conditions of blast furnaces are susceptible to multiple factors such as raw
materials, operational procedures, and equipment status. Traditional diagnostic and control methods suffer from issues like delayed
response and insufficient accuracy. Digital twin technology, by constructing high-fidelity virtual models of blast furnaces, enables
real-time data interaction and dynamic simulation, providing a new approach for precise diagnosis and intelligent self-healing control
under abnormal conditions. This paper systematically investigates digital twin-based diagnostic and self-healing control methods for
blast furnaces. It first explains the concept of digital twin technology and its advantages in blast furnace applications, then analyzes
the diagnostic process and self-healing control mechanisms, while exploring key technical challenges and development prospects.
The study demonstrates that this technology can effectively enhance operational stability and safety of blast furnaces, driving the
intelligent transformation of the steel industry.
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