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Abstract: Laser remanufacturing technology has been widely used in the repair of aerospace, marine
engineering and other equipment parts due to its efficient and convenient repair process, dense tissue, good
mechanical properties, and easy automation of the process. As the basis of laser remanufacturing
technology, by melting and solidifying the powder and the substrate together, a metallurgical bond with the
substrate is formed, thereby improving the wear resistance, corrosion resistance, high-temperature
resistance, and other properties of the substrate surface. the solidification organization and crystal
orientation of the clad layer have a great influence on its performance. The study of the dendrite growth
process during laser cladding is essential to predict and control the solidification organization and
mechanical properties of the clad layer. The development of numerical simulation technology provides an
effective means to study the phenomena such as rapid heat and cold, and complex flow in the melt pool
during the laser cladding process. In this paper, the macroscopic solidification model and the microscopic
tissue growth model are established based on the volume averaging method and the cellular automata
method to couple the macro and microscopic physical phenomena in the laser melting process, and the
evolution of the temperature field, flow field, and solute field distribution in the laser melting process is
simulated. In this paper, we investigate the mechanism of dynamic solute redistribution coefficient on the
distribution of temperature, flow, and solute fields during nonequilibrium solidification, and analyze the
mechanism of steering growth during microstructure solidification with experimental data. The research in
this paper helps to quantitatively predict and qualitatively control the steering dendritic region of the
single-pass molten cladding layer and provides theoretical support for practical repair.
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