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Additive manufacturing (AM) technologies have moved beyond the developmental stage and are 

now recognised as one of the methods for synthesising metallic materials, allowing the advantage 

of creating complex shapes. The most widely used method is laser powder bed fusion (LPBF), 

which enables the production of products with excellent mechanical properties. Additionally, 

artificial intelligence is increasingly being integrated into the field of additive technologies, 

allowing the modification of microstructures during the manufacturing process. 

The unique microstructure formed in LPBF arises from rapid solidification, repeated melting, and 

multiple thermal interactions from the laser. While specific characteristics depend on the type of 

metal, certain trends can be observed. Columnar structures tend to form in the build direction, 

but these can be minimised or eliminated by adjusting process parameters, especially the laser 

scanning strategy. LPBF typically produces smaller crystal grains, which enhance mechanical 

strength and corrosion resistance. 

The lecture will discuss various cases to highlight the advantages and disadvantages of the specific 

microstructures that form during the printing of metallic materials. We will cover stainless steel, 

aluminium alloys, nickel alloys and others. The microstructures of printed metallic materials will 

be compared with those of conventionally manufactured metals, focusing on mechanical and 

corrosion properties. 


