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Fig.1 Schematic diagrams of additive manufacturing: (a) laser
melting deposition (LMD)!"? and (b) selective laser melting
(SLM)™®
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Fig.2 Schematic diagrams of the microstructure evolution of
additive manufacturing component from the bottom to the
top: (a) change of cooling rate alongside the Z axis; (b) mic-
rostructure change from the bottom side to top side;

(c) variation of the grain sizel'™
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Fig.3 Schematic diagrams of additive manufacturing microstructure: (a) a typical microstructure prepared by additive manufacturing
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(b) effect of growth rate and temperature on the morphology"®; (c) non-typical epitaxial and columnar grains®”; (d) single crystal
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Fig.4 Typical precipitated phase in additive manufacturing superalloy: (a) schematic diagram of typical precipitated phases and their

position™™; (b, ¢) microstructure of y matrix and y’ precipitates”®; (d) precipitated carbides in the matrix®'l; () carbides and &

phase precipitated at grain boundary!**!
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Fig.5 Schematic diagrams of porosity defects formed during additive manufacturing: (a) keyhole pores and lack-of-fusion pores
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(b) the preset pores in the powder™®; (c) pores formed due to inadequate fusion™®’; (d) influence of process parameters on the

morphology evolution of pores™
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Fig.7 Examples of the microstructure of thermal cracking in additive manufacturing: (a, b) solidification cracking™'); (¢, d) liquation

cracking'”
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A Review of Research of Microstructure and Defectsin Ni-Based Superalloys
Fabricated by Selective Laser Melting

Wang Nan'?, Li Jinguo?, Liu Jide?, Xu Wei'
(1. The State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110016, China)
(2. Shi-Changxu Innovation Center for Advanced Materials, Institute of Metal Research,

Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Selective laser melting (SLM) is an advanced digitalized technology that has been extensively applied in the fabrication of
superalloys. This paper reviewed the microstructure of superalloys prepared by SLM, summarized the type and features of pores, and
categorized the development of models interpreting the formation of cracks. The application of computational science in the research of
preparation of superalloys was also reviewed. Finally, the prospect of SLM in superalloys was discussed.
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