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Study on the Influence of Laser Cladding Welding Parameters on the Welding Quality of Ultra-Fine Bridge
Wire
TIAN Jia-ming, ZHANG Rong, KONG Mei
( Optical Waveguide Laboratory, School of Physics, Changchun University of Science and Technology, Changchun, 130013 )

Abstract: In order to investigate the temperature and thermodynamic characteristics of the bridge wire and the edge of the
molten pool during the laser cladding welding process of ultra-fine bridge wire, and optimize the laser cladding welding process
parameters of ultra-fine bridge wire, Ansys Fluent finite element simulation software was used to simulate the welding process of
Ni-Cr bridge wire with a diameter of 13 um at a laser power of 120, 150, 180, 200 W and a defocus amount of -3 ~ 3 mm. The
influence of laser power and defocus amount on the temperature and thermal stress at the bridge wire and the edge of the molten
pool was analyzed, and the welding effect of bridge wire under different laser power and defocus amount was experimental
studied. The results show that under a laser power of 120 W, the solder joint is not firmly connected; At a laser power of 150 W,
the solder joint is firm and the surface is smooth, and the bridge wire remains intact without breakage; At a laser power of 180 W,
the excessively high temperature and thermal stress at the edge of the molten pool increase the risk of bridge wire fracture, and
cause oxidation discoloration on the surface of the solder joint; At a laser power of 200 W, the temperature and thermal stress at
the bridge wire and the edge of the molten pool exceed the performance limit of the bridge wire, causing the bridge wire to break
and damage the substrate, resulting in metal splashing and seriously affecting the quality of the solder joint. When the laser power
is 150 W, the pulse width is 2 ms, and the defocus amount is -2 mm, the welding effect is optimal.
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Fig.1 The forces present during the formation of the molten
pool
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Fig.2 Schematic diagram of the computational domain for
bridge wire welding model
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Fig.3 The variation of temperature at the bridge wire and the
edge of the molten pool with time under different laser powers
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Fig.5 The variation of thermal stress at the bridge wire and
the edge of the molten pool with time under different laser
powers
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