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ABSTRACT: Electron beam powder bed fusion (EB-PBF) additive manufacturing technology is very suitable for forming su-
peralloys and refractory metals due to its advantages of high efficiency and low forming stress in the formed parts. It has a broad
application prospect in the aerospace and biomedical domains. This paper presented a comprehensive overview of the research
concerning EB-PBF equipment. It delved into the historical evolution of EB-PBF equipment, meticulously examined the equip-

ment characteristics as well as the research and development progress made by major domestic and international manufacturers,
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and also overviewed key advancements and innovative approaches in three crucial dimensions: anti-smoking, multi-material in-

tegration, and hybrid beam manufacturing. On this basis, the new forming chamber improvement schemes such as ion neutrali-

zation, mechanical device shielding, and near-infrared preheating as well as its effect on improving the process stability were

mainly introduced. The potential of new powder spreading and feeding device on materials forming was introduced, which ef-

fectively met the needs of multi-material forming and forming efficiency improvement. In addition, the multi-electron-gun si-

multaneous heating and forming, the electron beam-laser hybrid forming, and some other new methods were proposed and real-

ized. Finally, the research progress in this direction was summarized and the prospect of its development and the main develop-

ment direction was put forward.
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