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Introduction: This study explores the Results: The different regimes of melt
significance of the recoll pressure, Marangoni  hydrodynamics in SLM are studied.
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developed in Comsol Multiphysics®. Figure 2. P= 400 W, v=4 m/s, stable melt flow.
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Figure 1. Schematic of Thermo-physical process in Figure 3. P= 400 W, v=2 m/s, vaporization dominant flow,
laser powder bed fusion. formation of spatter and porosity.
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Computational Methods: A 2D model with
appropriate  powder  distribution  over
substrate Is built to describe multiphase

Multiphysics problem using heat transfer and Figure 4. (a) Formation of melt humps (400W, 4m/s)
two phase laminar flow phase fleld modules. (b) Formation of vaporization induced keyhole (200W,
The primary governing equations are- 0.5m/s).
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oV - (@) = 0 Conclusions: The model reveals complex
time-varying flow patterns having strong
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ot selection. The mechanisms associated with
% Ve = o "y SLM, such as balling effect, the formation of
ot e humps, entrainment of pores, the transition
Y =—V-e2Vp + (¢p? — 1)¢ from conduction to keyhole regime and
Volumetric Heat Source! with evaporative formation of spatters have been elucidated,
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