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Abstract: Additive manufacturing (AM) is an advanced intelligent manufacturing technology that utilizes digital techniques
to fabricate products through layer-by-layer material deposition. This innovative approach offers significant advantages, in-
cluding process simplification and rapid prototyping of complex structures, thereby enabling new possibilities for equipment
customization, modularization, and accelerated production. This paper systematically examines the applications and engi-
neering value of AM technology in the nuclear energy sector. Through a comprehensive review of current research, imple-
mentation status, and developmental trends of AM in nuclear applications, we identify and analyze the key challenges and
obstacles hindering large-scale AM adoption in this field. Furthermore, based on emerging trends in nuclear AM technology,
we propose several strategic development directions for future advancement. These findings provide valuable insights and
guidance for promoting the maturation and widespread implementation of AM technology within the nuclear energy industry.
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