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Microstructure Evolution Simulation during SLLM Process by Phase Field Method
Liu Yan, Niu Xiaofeng, Li Wengi, Wang Haowei, Ren Meng
(College of Materials Science and Engineering, Taiyuan University of Technology)
Abstract: The microstructure evolution of 3161 stainless steel during SLM was simulated by using phase field
method. The results indicate that during the solidification process, the microstructure evolution is divided into
four stages: flat interface growth stage, flat interface destabilization stage., competitive growth stage and stable
growth stage.The solute elements accumulate between the columnar crystals and at the tip of the columnar crys-
tals, resulting in the higher solute concentration values than the liquid and solid phase concentrations, leading to

segregation. During stable growth stage, the microstructure presents a cell-like crystal morphology, which is con-

sistent with the experimentally observation.
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Tab.1 Phase field simulation parameters of columnar crystal
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Fig.1 Distribution of phase field order parameters

on 50 um line segment
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Fig.2 Microstructure evolution of melt pool
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Fig.3 Solute distribution at different stages of solidification
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Fig.4 Solute variation curve of different regions in Fig.3d
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