Preparation of powders mixture of AlSI S2 Tool Steel and
Silicon Carbide for use in Laser Powder Bed Fusion
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Abstract

Mixing different powders Is a promising way
to broaden the choice of materials for Laser
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Powder Bed Fusion (LPBF). However, Laser
powders for LPBF must present appropriate
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nanoparticles were selected. A combination
of sieving, ball milling and thermal treatment
was finally selected as it resulted in good
rheological properties of the powders mixture
and in a good quality of the final part.
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Achieve a fully dense, defect-free sample
with a homogenous microstructure
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- Powder mixture S2 + SiC

Accurate manual mixing S2 + SiC
To avoid pre-segregation in ball milling

~ after ball milling

Adaptation of milling time depending

on SIC amount due to easy agglomeration
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Ball to Powder Ratio = 1:4
Rotational Speed = 100 RPM |

Powders after optimal preparation

Sieving S2 + SiC < 63 um

To exclude any agglomerates that may have formed
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> Manual mixing of S2 + SiC resulted in undissolved and defect-free ﬁ:;z : 52+ 5% SiC
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» An increase In SIC content implies a decrease of the milling time due to the tendency of SIC to :3 | increasing _
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affecting the spreadabillity of the powders mixture. Speed [RPM]
» The optimal preparation allows to achieve homogeneous layers during the recoating step of LPBF.
» Samples obtained with the appropriate LPBF parameters exhibit a density > 99% and a The authors acknowledge GranuTools for GRANU **:
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