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Abstract: A comprehensive review of the innovative applications and development of laser additive
manufacturing technology in high-end equipment manufacturing was provided. Firstly, the basic principles
and advantages were introduced , including the ability to achieve integrated manufacturing of complex struc-
tures, optimized design of materials and structures, and improvement of component performance. Further,
the innovative opportunities brought by laser additive manufacturing technology to high-end equipment
manufacturing in aspects were discussed such as new material development, new process innovations, new
structures design, and new functions integration. The challenges faced in the applications of laser additive
manufacturing technology in high-end equipment manufacturing were analyzed, such as technical difficul-
ties in material system development and new material applications, manufacturing equipment development,
online monitoring and quality control technology during the manufacturing processes, and improvement of
post-processing technologies. Finally, the future development trends of laser additive manufacturing tech-
nology for high-end equipment were outlooked.
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Tab.1 Types and technical characteristics of laser

additive manufacturing
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Fig.2 Innovative application cases of additive manufacturing in high-end equipment manufacturing
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Fig.3 Additive manufacturing process of the integral

impeller for a small-scale turbojet engine""*’
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Fig.4 Application of novel structural designs in

additive manufacturing
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Fig.5 Schematic diagram of bio-inspired

multifunctional structures via additive manufacturing'*”’
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