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Research Progress in Laser Additive Manufacturing Technology of
Single Crystal Superalloy
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ABSTRACT: It is well-known that nickel-based single crystal superalloys have excellent properties, including high temperature
strength, oxidation and corrosion resistance, creep resistance, and structural stability. Therefore, they are widely used in blades
of aircraft engines and gas turbines. Due to complicated and harsh working conditions, the service life of single crystal blades
can be prolonged by efficient repair technology. In this paper, the status of research on laser additive manufacturing technology
for single crystal superalloys was reviewed. The theoretical basis of the additive manufacturing for single crystal superalloy and
the difficulties and shortages of controlling single crystal solidification structures were introduced. The methods of controlling
solidification and manufacturing of single crystal superalloys by laser additive manufacturing technology were reviewed, mainly
including controlling temperature gradient and solidification rate by laser parameters and controlling epitaxial growth of crystal
grains by controlling the crystal orientation of substrates. Finally, the main research directions and development prospect of this
field were prospected.
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Fig.1 Prediction on solidification structure for single
crystal superalloy CMSX-4
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Fig.2 Micrograph of cross-sectional microstructure
by laser remelting
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of a 10-layer deposit by LMD
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Fig.5 Micrographs of molten bath at different orientations via x- and z-axis rotations
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