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Effect of Magnetic Field Constraint on Microstructure and Mechanical
Properties of CMT Additive Manufacturing Aluminum Alloy

WANG Min, XING Yanfeng®™ ,CAO Juyong,YANG Fuyong,ZHANG Xiaobing
(School of Mechanical and Automobile Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract;In order to solve the problems of pores and microstructure defects in the arc additive manufacturing of
aluminum alloys, a longitudinal DC magnetic field to assist the arc additive manufacturing of aluminum alloys was used
to study the effects of the longitudinal DC magnetic field on the weld porosity, tissue morphology and mechanical
properties of the formed parts. The results show that the longitudinal DC magnetic field can reduce the porosity, change
the morphology of the fusion line, and refine the microstructure inside the aluminum alloy; the transverse and
longitudinal ultimate tensile strengths of the formed parts with the longitudinal DC magnetic field assisted arc additive
manufacturing aluminum alloy reach 176. 5 and 182. 9 MPa, respectively, compared with the condition without the
magnetic field. The tensile strengths of the formed parts with the magnetic field were significantly better than those of the
formed parts without the magnetic field by 9.3% and 14.49% . The number of pores on the tensile fracture surface of the
formed parts after the application of magnetic field was significantly reduced compared with that without magnetic field,
and the fracture morphology was ductile fracture.

Keywords: WAAM ( Wire and Arc Additive Manufacturing ) ; longitudinal DC magnetic field; HAZ ( Heat-Affected

Zone) ;ductile fracture
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Schematic diagram of welding test device
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Figure 2 Single-channel monolayer deposition cross-sectional

macroscopic view under different excitation currents
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Figure 3  Effect of magnetic field on porosity
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Figure 4  Cross-sectional morphology and
microstructure of single-pass multilayer
additive manufacturing specimens under

different excitation currents
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Figure 6  Fracture morphology of ER4043 aluminum alloy tensile specimens
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