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Research on SLM Forming Process of Cross—scale Porous Structure
Based on Melt-based Route
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Abstract: A 316L stainless steel cross—scale porous structure is successfully produced by using Selective Laser Melting ( SLM )
with 316L stainless steel powder as the substrate and adding different mass fraction of chromium nitride powder as the blowing
agent for printing experiments. The paper presents the material and equipment demands as well as the printing scheme for the
SLM experiments, identifies porosity and average equivalent pore diameter as the key evaluation parameters for the cross—scale
porous structures, and analyzes the influence patterns of blowing agent mass fraction, laser power and scanning rate on the porous
structure forming results. The results show that at a laser power of 150 W and a scanning rate of 1 000 mm/s, a cross—scale
porous structure with small micron (below 100 pm) pore structure is produced with an overall structural porosity of more than
50% , by adding a foaming agent with a mass fraction of 7%.
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