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Additive Manufacturing (AM) has gained significant importance in various industries, particularly 
Direct Metal Laser Sintering (DMLS), a method for producing metallic structures. This study 
experimentally investigates the impact of modified printing parameters on the microstructure and 
physical properties (e.g., tensile strength, Young's modulus, thermal conductivity) of hardened 
aluminum specimens. The results demonstrate that varying printing parameters significantly affect 
the microstructure (e.g., porosity) and material properties. Different parameter sets within a single 
geometry (single-material composites) enable the targeted optimization of multifunctional 
components. Three distinct material behaviors (brittle, semi-brittle, ductile) were identified. The 
study confirms the potential of DMLS for optimizing metallic structures and provides valuable data 
for simulation-based approaches in Laser Powder Bed Fusion (LPBF). 


