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Application of Additive Manufacturing Technology in Forming of
Superalloy Component
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ABSTRACT: Asatypica metallic material servicing under complicated stress state above 600 C, superalloy iswidely used in
aerospace, nuclear industry and other fields. In recent years, additive manufacturing technology has developed rapidly, and great
progress has been made in the forming of superalloy components. Two typical additive manufacturing technologies based on
powder feeding and wire feeding were introduced respectively. The microstructure characteristics of additive manufactured su-
peralloy components were discussed. It was found that the microstructure of additive manufactured superalloy components was
dominated by slender columnar grains. Moreover, cellular grains and equiaxed grains could appear under different additive
manufacturing processes. Due to the rapid cooling and solidification process of additive manufacturing technology, the macro
segregation was avoided to a certain extent. However, the micro segregation phenomena and some typical metallurgical defects
were hardly prevented. For eliminating these defects, heat treatments and other processes, such as homogenization + solid solu-
tion + aging treatment, were commonly applied. Finally, the characteristics of additive manufacturing technology in the forming
of superalloy components were summarized, providing suggestions and references for further research.
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Fig.3 Morphology sketch of microstructure in additive
manufactured superalloy
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