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Abstract

The Steel industry, as one of the vital pillars of the global economy,
faces challenges such as market fluctuations, rising energy costs,
the necessity to reduce pollutants, and increasing competition in
productivity. In this context, artificial intelligence (Al) serves as a
key driver of digital transformation, playing a significant role in the
optimization and intelligent automation of production processes.
This review explores the operational applications of Al in the steel
industry. It begins by introducing the fundamental concepts of
industrial intelligence and Al algorithms, followed by an
examination of various Al applications such as energy consumption
optimization, quality control, predictive maintenance, material
property prediction, supply chain decision-making, and production
line automation, along with the benefits of Al implementation.
Furthermore, the challenges of Al deployment, including the need
for accurate data, technological infrastructure, security concerns,
and model interpretability, are analyzed. Finally, emerging trends,
such as the integration of Al with technologies like digital twins,
federated learning, and interpretable models, are introduced. The
findings of this review indicate that the targeted use of Al not only
enhances productivity and reduces costs but also paves the way for
achieving sustainable and responsive production.
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