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Abstract: Magnetic field tailored additive manufacturing (MAM) technology can significantly affect the flow and heat
transfer process in metal micropools, improve the metallurgical quality and control the solidification structure by virtue of
the unique contactless control characteristics of electromagnetic fields. MAM technology can help to solve the unavoidable
pores, cracks and element segregation defects in the traditional high-energy beam additive manufacturing process, inhibit
the columnar crystal and strong texture characteristics of the microstructure, and obtain excellent comprehensive mechanical
properties, which is expected to further expand the application scope of additive manufacturing technology. Although there
have been a lot of studies on metallurgy and phase transformation process under electromagnetic field, the mechanism and
effect of magnetic field on unsteady complex thermal cycle forming process of additive manufacturing are still unclear. In
this paper, the research progress of additive manufacturing under static and alternating magnetic fields is reviewed. The
effects of magnetic field on metallurgical defects such as porosity, residual stress and elemental segregation, microstructure
and comprehensive mechanical properties are analyzed. The influence mechanism of magnetic field on melt flow,
solidification and solid phase transition in additive manufacturing is discussed, and the future research direction and
application prospect are prospected.
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Fig.1 Experimental schematic diagram illustrating the laser remelting of Inconel 718 substrate under static magnetic field, top view of
the detailed magnetic field device, the distribution of magnetic field intensity while the distance between the two magnet blocks is 40

mm, and relationship between the residual deformation of samples and magnetic field intensity"
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Fig.2 SEM-EDS line scanning of the region within the laser remelted Inconel 718 substrate under different magnetic fields
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Fig.3 The cross-sectional microstructure and the top view located at the same height of laser molten pool with and without
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Fig.5 Mechanical properties of LAM part under static magnetic field
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Fig.7 Cross section and longitudinal section morphology of laser remelting layer of aluminum alloy*?
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Fig.8 Typical SEM morphology of laser melting formed aluminum alloy samples under different magnetic field intensity®!
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