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Numerical Simulation of the Melting Process of Selective Laser

Melting 316L. Powders

Qiu Yunji', Shen Mengging', Niu Xiaofeng', Jiao Jinfeng®
(1.College of Materials Science and Engineering, Taiyuan University of Technology;
2.College of Civil Engineering, Taiyuan University of Technology)
Abstract : A single SLLM three-dimensional mathematical model was established using the smoothed particle hydro-
dynamics (SPH) method. The flow field, temperature field, surface tension and wetting action were coupled to
simulate the SLM 316L stainless steel powder. The influence of different laser power on the length and width of
molten pool and the influence of surface tension on SLM process were analysed, and compared with the simula-
tion and the experimental results of finite element simulation software. The results indicate that the length and
width of the molten pool are increased with the increase of laser power, verifying that Marangoni is the driving
force of SLLM process.
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Temperature distribution and melt flow of molten pool under different laser power at £=0.05 ms by SPH method

Fig.1
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Fig.2 Temperature distribution and melt flow of molten pool under different laser power at t=0.1 ms by SPH method
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Fig.3 Main view of simulation results by

SPH method when P=150 W
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Tab.4 Experimental data of SLM process under different

laser power
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Fig.4 Width and length of molten pool simulated by
SPH method
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Tab.3 Length and width of molten pool under different

laser power

HoOLDIR/W F K/ pm A 5 1/ pm
50 140 55
150 220 88
300 275 115

(b 150 W
BS5 ARAHEEMERTER

Fig.5 Schematic diagram of finite element numerical simulation results
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Fig.6 Comparison of molten pool width between simulation
and experimental results by SPH method and finite

element method
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