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Abstract: As a new type of material processing technology, additive manufacturing has many advantages, such as short
manufacturing cycle, high material utilization rate and ability of processing complex structures, etc. This technology performs
a rapid development trend in aspects of equipment, materials, processes, standards, eic., especially in high-end manufac-
turing fields such as aerospace, showing great application prospects. However, the mechanism of microstructure forming and
defect evolution during metallic additive manufacturing is still unclear, which greatly restricts the large-scale application of
additive manufacturing technology. As an external auxiliary means, the external physical energy field can directly affect
the physical change and chemical reaction process of the metal part preparation. The application of a static external
magnetic field in the additive manufacturing process can affect the solidification process of the microscale melt pool,
microstructure and mechanical properties. The basic effects of static magnetic field on the metallic solidification, the

microstructure and mechanical properties during additive
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field of static magnetic field assisted additive manufacturing
was reviewed from the perspective of materials, methods
and applications. In addition, the challenges faced by static
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Fig. 1 Microstructures and the corresponding distributions of the MnSb particles along the depth from the lower surface in Mn-89. 7wt% Sb alloys
solidified under magnetic field gradient of BdB/dz=282 T?>/m (a) and BdB/dz=-282 T?/m (b) with a holding time of 30 min;

schematic illustrations of the magnetic force and gravity acting on the Mn-Sb particles, which stretches or compresses the alloy (c) (13]
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Fig. 2 Effect of static magnetic fields on the microstructure of LDED fabricated Inconel 718 alloys[”] . (a) schematic representation of the

setup for the LDED process, (b) dendrite arm spacing of the samples deposited with various magnetic field intensities at laser power of

250 and 400 W ; EBSD results of LDED fabricated Inconel 718 samples with various magnetic field intensities at laser power of 250 (c)

and 400 W (d)
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Fig. 6 Effect of static magnetic field on microstructure and mechanical properties of the SLM fabricated pure Tl (a) schematic of the
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