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Finite Element Simulation of Residual Deformation of Short Beam
Based on Subarea Scanning Strategy in Laser Metal Deposited
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ABSTRACT: The work aims to study the influence of subarea scanning strategy on the residual deformation of short beam
parts in laser metal deposition (LMD) TC4 titanium alloy, and explore a better subarea scanning strategy to improve the residual
deformation of short beam parts. A three-dimensional sequential coupling finite element model of LMD TC4 alloy was estab-
lished to simulate the forming process of short beam parts under different subarea sizes and scanning sequences, and analyze the
evolution of temperature field and the total deformation and z-direction deformation of short beam parts under different subarea
scanning strategies. The results showed that the deformation trends were the same under different scanning strategies, and they
were all warping deformation facing the heat source. Compared with 6 and 8 subareas, the residual deformation caused by 16
subareas in each layer was the smallest, and the deformation was reduced by about 12% compared with 6 subareas. The residual
deformation by sequential scanning diagonal scanning and outward scanning had little difference. With the decrease of subarea
size, the residual deformation of short beams in laser metal deposition gradually decreases. When each layer is divided into 16

subareas, the residual deformation of short beams formed by partition subarea strategy from the middle to the two sides is the
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Fig.1 Equivalent segment heat source model
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Fig.4 Subarea method in laser metal deposition
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Fig.5 Deposition temperature field distribution cloud map under subarea 1 scanning strategy
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Fig.7 Total residual deformation and z-direction deformation cloud map at different subarea sizes (amplification coefficient: 10)
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