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This study explores the potential of 3D Plasma Metal Deposition (3DPMD), a directed energy deposition vari-
ant, for manufacturing components using aluminium powder. The work aims to understand the unique
process-structure-properties relationships for 3DPMD with aluminium. The research involved conducting
test series with single and multilayer deposits, giving insights into different aspects of the process. The exper-
iments revealed the influence of key process parameters on deposition geometry, such as height, width, and
penetration depth. Different substrate plate configurations, e.g. increased heat dissipation and pre-heating,
revealed correlations with the dimensional properties and porosity of the structures. Themultilayer structures
exhibited mostly long columnar dendritic grains. Cross-section densities ranged from 96% to 97%.
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