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Fig.1 Morphology of Inconel 738 superalloy powders (a) and

particle size distribution (b)
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Fig.4 Optical images of SLMed IN738 under different volume energy densities in XY plane: (a) 23.1 J/mm’®, (b) 39.5 J/mm®, (¢) 61.9
J/mm’, (d) 65.2 J/mm’, (¢) 102.6 J/mm?, and (f) 171.3 J/mm’
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Fig.5 SEM images of SLMed Inconel 738 alloy with the highest density in XY section: (a) “chess broad” microstructure; (b) overlap

region; (c) columnar grain; (d) cellar grain
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Fig.6 SEM images of SLM deposited Inconel 738 alloy with the highest density in YZ section: (a) molten pool morphology; (b) molten

pool magnified morphology; (c) overlap region; (d) elongated columnar grain
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Microstructure and Property of Inconel 738 Alloy by Selective Laser Melting Forming

Xu Jiayu, Ding Yutian, Hu Yong, Gao Yubi, Chen Jianjun, Yang Qian
(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Effect of volume energy density on the relative density, microstructure and microhardness of Inconel 738 alloy fabricated by
selective laser melting (SLM) was investigated by SEM, EBSD and OM. The results show that volume energy density plays a decisive role
in the SLM forming process. With the increase of the volume energy density, the relative density increases first and then decreases. The
highest relative density (99.4%) can be achieved at 65.2 J/mm’. During solidification, the microstructure of Inconel 738 alloy formed by
2.44x105 K/s SLM has obvious anisotropy in vertical direction and parallel direction. The microstructure parallel to the building direction
is "chess board", the vertical to building direction is "fish scale", and overlap zone between adjacent layers and neighbor tracks is the
refined cellar grains. The microstructure shows obvious texture. With the increase of the laser volume energy density, the texture in the
<100> direction increases gradually. The hardness of the sample increases with the increase of the laser volume energy density. When the
laser volume density is higher than 65.2 J/mm®, the hardness (HV) value of Inconel 738 alloy is higher than that of precision casting
specimen (4100 MPa).

Key words: selective laser melting (SLM); Inconel 738 alloy; laser volume energy density; density; microstructure and property
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