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Abstract
Boron carbide (B4C), with its high hardness, high melting point, and excellent chemical stability,
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demonstrates significant potential for applications in the metallurgical industry. This paper sys-
tematically reviews the progress of boron carbide in various fields, including steelmaking, non-fer-
rous metal smelting, metallurgical furnace lining materials, and metal matrix composites, analyzing
its role in enhancing material properties and optimizing production processes. However, the appli-
cation of boron carbide still faces challenges such as high preparation costs and poor interfacial
compatibility. This paper proposes strategies to address these challenges, including innovative
preparation processes, interface optimization, and intelligent application techniques. Furthermore,
it envisions the future application prospects of boron carbide in the metallurgical industry, contrib-
uting to the high-quality development of the metallurgical sector.
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