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Additive Manufacturing Liquid melt pool
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3D metal printing. Laser—Powder Bed pool

Fusion (L-PBF) process [1] Thermocapiittary flows

From multi-physics welding simulation. ..
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Melt pool physical phenomena [1
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Finite ELement toolbox Cast3M [3]
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Simulation goals ?

e Physical insights;
e Defect control:
ejecta, bead stability. ..

® Process

optimization:

cracks, porosity,

quality,

Porosity and projections
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Steady free-surface Laminar Navier-Stokes

to multi-physics additive manufacturing simulation (AM)

Characteristic values

Welding AM
Psource (W) 1.103 1.107
Tsource (M) 50.107250.10°°
Usource (M -s~1) [1,0.1073 1,0
Mass addition Wire Powder

Process parameters

Single-pass validation experiments [4

Post-doctoral work, 2022-2023 (Dihya Mezi)
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Multiscale numerical methods

e Up-to-date bibliography;

e Implementation of Laser-matter interaction: evaporation and recoil pressure models;

e Comparison: numerical simulation vs Baumard’'s experiments [4].
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