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Abstract: To address the challenges and needs of remanufacturing engineering in its development and application, additive
remanufacturing technology was elaborated, and the characteristics and applications of additive forming technologies were
discussed in details including laser cladding, arc cladding, electron beam cladding, laser-arc hybrid cladding, arc-magnetic
field hybrid cladding, laser-magnetic field hybrid cladding, and dual-laser forging cladding. The influence of longitudinal
magnetic field on the arc temperature field and the rotating magnetic field on the microstructure of the laser cladding layer
were emphatically analyzed. The results show that with the longitudinal magnetic field the center temperature of the arc
decrease and the thermal influence of the arc on the substrate reduced during arc cladding. When rotating magnetic field is
introduced in laser cladding forming of Al-based amorphous materials, it is beneficial to the formation of amorphous phase and
the reduction of tissue defects, as well as improvement of the corrosion resistance and mechanical properties of the deposited
layer. Finally, it is pointed out that additive remanufacturing technologies based on energy beam and energy field developed
towards the combination of multiple energy beams and energy fields and post-processing, intellectualization of the
remanufacturing process and mobile integrated equipment in the future.
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(a) Isothermal nephogram of MIG arc without magnetic field

(b) Isothermal nephogram of MIG arc with magnetic field
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Fig.1 Isothermal nephogram of MIG arc with and without magnetic field
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Fig.2 Phase analysis of laser cladding of Al-based amorphous materials
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Fig.3 Microstructure of laser cladding of Al-based amorphous materials with and without magnetic field
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