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Streszczenie. Additive Manufacturing (AM) is a rapidly developing technology that has 

many applications in the industry nowadays, as well as in medicine. That group of 

technologies have a significant advantage over traditional manufacturing processes as they 

enable fabrication of parts of almost any conceivable geometric shape and complex internal 

architecture. 

Electron Beam Melting (EBM) and Selective Laser Melting (SLM) are examples of 

Additive Manufacturing. Both use metallic powder as their building material, however energy 

sources used during the manufacturing process are different. The first technology uses a 

concentrated electron beam, while the second a high-energy laser.  

In this paper, cubic samples manufactured using EBM and SLM technologies from medical 

titanium alloys (Ti6Al4V and Ti6Al7Nb) were tested. Microstructure, hardness of samples 

and their cytotoxicity was determined. 

Due to very high gradients of temperature, during the AM processes, obtained 

microstructures are similar to multistage heat treatment of a conventionally manufactured 

titanium alloys. Hardness measurements show a great repeatability of results, with similar 

values regardless of building direction. They maintain at the level of 372 - 392 HV, which 

also suggests that heat treatment occurs during the process. 

For medical application, it is necessary that the used materials were characterized by low 

cytotoxicity. Due to their contact with human body, the possibility of harming cells must be 

eliminated. For this purpose, a biological analysis was performed under controlled conditions 

(37 ° C / 5% CO2) at 100% humidity, which confirmed the high purity of the materials. 


	Joanna CZACH1, Viktoria HOPPE2, Patrycja SZYMCZYK3, Adam JUNKA4

