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Abstract: The influence of a static magnetic field on microstructure evolution of inconel 718 alloys during laser direct
energy deposition was studied. Results show that dendrite spacing increases with increasing magnetic field flux density.
Moreover, EBSD results reveal that the epitaxial growth is preferred with increasing magnetic field flux density. We discuss

these findings in terms of the influence of magnetic field on melt convection and propose that the application of static

magnetic field can effectively limit Marangoni convection.
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Fig.1 Schematic diagrams of the process of preparing nickel-based superalloy by laser directional energy deposition under
magnetic field
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Fig.2 Microstructure and the measurements of dendrite arm spacing (DAS) of Inconel 718 alloys prepared at 250 W power under
different magnetic field intensity
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Fig.3 Microstructure and the measurements of DAS of Inconel 718 alloys prepared at 400 W power under different magnetic
field intensity
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Fig.4 Relationship between magnetic field intensity and dendrite arm spacing in Inconel 718 alloys prepared by different laser power
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Fig.5 Inverse pole figures (IPF) and <110> pole figures (PF) of Inconel 718 alloys prepared by direct energy deposition under different
magnetic field intensity and laser power
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Fig.6 Angle between <110> crystal orientation and vertical direction for the samples of Inconel 718 alloys prepared by direct energy
deposition under different magnetic field intensity and laser power (color scale represents 0°~10°, which is the proportion of pixels
within 10°)
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Fig.7 Misorientation angle distribution of Inconel 718 alloys prepared by direct energy deposition under different magnetic intensity
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Fig.8 Schematic diagrams of the effect of magnetic field on the solidification process during direct energy deposition
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