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Residual Stress of Laser Melt Cladding Assisted by Electromagnetic Field
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(College of Mechanical and Electrical Engineering., Nanjing University of

Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: In view of the problem of large residual stress in laser melting deposition, this paper summari-
zes the mechanism and the effective methods of eliminating the stress. Based on the principle of electro-
magnetic field, the method utilising electromagnetic field to assist laser melting deposition is proposed in
order to reduce the residual stress. The process of laser melting deposition assisted by electromagnetic
field is simulated using ANSYS parametric programming language APDL, and the temperature field and
the change rule of residual stress are analyzed. The results show that the axial electromagnetic force can
effectively reduce the residual stress in the workpiece. Method of X ray diffraction combined with elec-
trolytic corrosion is used to measure the residual stress, and the test results verify the effectiveness of
the assisted electromagnetic field.
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Fig.1 Modle of laser melt cladding assisted by electro-

magnetic field
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Fig. 2 Geometric model and mesh generation
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Fig. 8 Stress nephogram of multiline and multilayer
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Fig.9 Variation of residual stress
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