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Research on Deformation Control of Selective Laser Melting Pressure

Pipeline Elements Based on Numerical Simulation

WU Shengping', JIN Zhi*, ZHENG Yixiang', WANG Guogiang”, DAI Weidi*, ZHENG Dequan’
(1. Jiangsu Special Equipment Safety Supervision Inspection Institute, Nanjing 210009, China;
2. Nanjing Chenguang Group, Nanjing 210006, China)
Abstract : This paper determines the parameters range of 316L stainless steel selective laser melting process through experiments
to ensure the molding density greater than 99.5 when the laser energy density is 54.54 J/m’-83.33 J/m’, with almost no keyhole
and non—fusion left inside the material. Based on numerical simulation technology, the stress and deformation of tee after
selective laser melting forming under different supports are analyzed, the risk points in the process of selective laser melting are
obtained, and the support is optimized iteratively. The maximum deformation of the part is reduced from 2.18 mm to 1.96 mm,
and the main distribution area of the deformation is reduced from 0.6 mm to 0.3 mm - 0.6 mm. According to the optimized
structure of the support, the three —way parts are printed with no cracking and their sizes all meeting the requirements as
designed.
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FME 0.004 0.14 0.90 0.003 0.012 16.80 11.82 2.51
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100 96.75 40 96.61 0.07 99.55
150 98.83 60 99.05 0.09 99.63
200 99.75 80 99.61 0.11 99.59
250 99.71 100 99.73 0.13 99.31
300 99.59 120 99.69 0.15 98.47
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