Highlights

· [bookmark: _GoBack]3D printed Ti6Al4V alloys with customized microstructures and microhardness were made by DLMD method.
· Effects of various laser powers on the growth mechanism of the alloys were determined.
· Changing laser power significantly impacted the alloys structures, morphology, microhardness, and stability.
· Produced alloys showed the nucleation of porous spherical grains of mean size around 50-81 𝜇𝑚.
· Alloy deposited at 300 W and 0.495 mm/s gained the highest hardness of 859.2 HV0.5 without cracks and porosity.
· Growth of α+β martensitic phase in alloys was responsible for mechanical properties enhancement.
· Proposed 3D printed Ti6Al4V alloy can be useful for high-performance applications.

