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Abstract

High hard-wearing, high corrosion resistant and other excellent beam welding alloyed coating can be
achieved by laser beam welding, which demonstrates promising applications in the fields of metallurgy,
locomotive and boats, etc. Compared with the traditional beam welding technologies, laser beam weld-
ing exhibits finer microstructures, thicker welded coating and smaller thermal deformation advantages,
as well as good metallurgical bonding between welded coating and substrate, controllable component
and dilution of welded coating, selective area welding and automation technology characters. The basic
mechanism and technological application of laser beam welding were introduced in this paper, in which
the main reasons of crack and porosity of laser processing were clarified. In order to solve the crack and
porosity problems of laser processing, the compounded cooperation development trend of laser with
electric field, magnetic field and ultrasonic field was analyzed and predicted. Moreover, the possibility
and challenge of beam welded repairing for locomotive wheel and rail were analyzed, based on the
crack and porosity avoidance and martensite microstructure control, which will provide new ideas for
the industrial application of laser repairing of wheel center, wheel flange and other locomotive parts.
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Figure 1. High-speed photography of laser-MIG composite
welding arc morphology [58]
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