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Abstract

Selective laser melting was used to fabricate mesh porous skeleton scaffolds. The metallographic
structure, hardness and compressibility of the samples were observed, and the effects of different
porosity on the porous morphology, hardness and compressive properties of the materials were
studied. The results show that the microstructure of 316L stainless steel after selective laser sin-
tering is fine, uniform, with few defects and regularly arranged micro-structure. The porous sam-
ple with 72% porosity has uniform pore distribution, basically square shape, no obvious cracks
and good forming quality. At the same time, the hardness test results show that the hardness value
of 316L stainless steel with 72% porosity is the highest, which is similar to the real one. The
hardness of the bottom layer of sintered layer is slightly higher than that of the surface of sintered
layer, and with the increase of porosity, there is a more obvious platform area in the compression
deformation process; that is, the more porous nickel-based alloys have, the stronger the energy
absorption capacity and deformation capacity.
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Table 1. Composition of 316L powder for experimental use (quality %)
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Figure 1. SEM photos of 316L stainless steel powder
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Figure 2. SLM forming schematic diagram
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Figure 3. Different porosity and solid samples made in SLM: (a) 60%, (b) 72%, (c) 84%, and (d) Solid
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Figure 4. SEM image of stainless steel alloys with different porosity by SLM: (a) 60%, (b) 72%, (c) 84%, and (d) Solid samples
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Figure 5. Sample area for surface scanning and composition chart: (a) Area; (b) Cr element; (c) Fe element
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Figure 6. Microhardness distribution of alloys with different porosity
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Figure 7. Stress-strain curves of porous specimens
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