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ABSTRACT 

Additively manufactured (AM) porous metallic biomaterials are considered promising 

candidates for bone substitution. In particular, AM porous titanium can be designed to exhibit 

mechanical properties similar to bone. There is some experimental data available in the 

literature regarding the fatigue behavior of AM porous titanium, but the effect of stress ratio 

on the fatigue behavior of those materials has not been studied before. In this paper, we study 

the effect of applied stress ratio on the compression-compression fatigue behavior of selective 

laser melted porous titanium (Ti-6Al-4V) based on the diamond unit cell. The porous titanium 

biomaterial is treated as a meta-material in the context of this work, meaning that R-ratios are 

calculated based on the applied stresses acting on a homogenized volume. After 

morphological characterization using micro computed tomography and quasi-static 
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