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Abstract: Additive manufacturing (3D printing) technology, as an advanced digital forming technology, is profoundly
transforming the traditional casting industry. This paper systematically reviews the application status of additive
manufacturing technology, particularly selective laser sintering (SLS), in the casting field. Firstly, the challenges the
traditional casting faced and the inevitability of its integration with additive manufacturing technology are analyzed;
Subsequently, the concrete application cases and significant results of SLS technologies in investment casting, sand
casting, and so on are elaborated, including shortening the manufacturing cycle, improving casting accuracy and
performance, and enabling the integral forming of complex structures; Finally, the future development trends in this field
are outlined, focusing on frontier directions such as multi-material (including metal reinforcement) sand mold additive
manufacturing and the hybrid additive-subtractive manufacturing of die-casting molds with conformal cooling channels.
Research indicates that the deep integration of additive manufacturing and casting is a key pathway for achieving the
efficient, precise, and low-cost manufacturing of high-performance complex castings, and possesses immense potential
for future development.
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Fig. 1 Comparison of technical routes between traditional casting methods and additive manufacturing-integrated casting methods
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Fig. 2 Schematic diagram of SLS equipment and photos of the process of preparing casting molds by SLS
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Fig. 4 Application of SLS technology in the field of investment casting
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Fig. 5 Application of SLS technology in sand casting
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Fig. 6 Dual-material SLS additive manufacturing technology for integrated ceramic cores and shells
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