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Abstract:

This research study focuses on the investigation of the influence of SLM parameters
on temperature distribution, melt pool characteristic, scanning tracks formation in SLM
process of metals powder by using CFD simulation. For this purpose, the three-
dimension CFD model was developed. Discrete element method (DEM) was utilized to
generate the metal powder bed on the solid substrate, and the computational fluid
dynamic (CFD) model with volume of fluid (VOF) were applied to simulate and capture
the molten fluid flow. The results of this research presented that the simulation result
is in agreement with the experimental result. The width and depth of scanning track is
increased when the higher laser power and lower scanning speed are applied. Due to
the lower heat input with high scanning speed and lower laser power, the partial
melting between metal powders and solid substrate is occurred which resulted in the
separation between metal powder bed and substrate. Since the surface tension at the
center of melt pool is lower than the back region of molten metal pool, thereby
leading to the backward flow of the molten metal near the surface
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