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Study on porosity defects of EBMed Ti64 components by tomographic analysis
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he electron beam melting (EBM) is one of the most promising ALM technologies, which utilizes a high-energy electron

beam, as a moving heat source, in order to melt and fuse (by rapid self-cooling) metal powder and produce parts in a layer-
building fashion. Anyway many technical aspects concerning the quality of EBM produced components are still industrial
open items and studies need to be carried out. The objective of this study is to evaluate the distribution and the features of
porosity defects generated during the EBM process by using tomographic analysis, at this aim a simple test case, consisting in
rectangular parallelepiped (50x10x10 mm) samples manufactured in Ti6Al4V, was chosen. A suitable DOE was developed in
order to investigate the effect of the following intra-build process parameters on porosity: Samples orientation: samples were
built according to n.4 different orientations: x, y, z (90°) and 45°. The x and y oriented samples were built horizontally and
they were, respectively, parallel and perpendicular to the rake movement direction and the 90° oriented samples were built
vertically. Height in the build chamber: the group of samples shown in 2b was built at n.3 different levels in the build chamber
which are named hereafter: h1, h2 and h3. More in detail, h1 level starts at z=40 mm, h2 level starts at z=170 mm and h3 level
starts at z=300 mm.

Figure 1: Sample: rectangular parallelepiped
(50x10x10 mm) component manufactured by EBM in
Ti6AI4V.

Figure 2: Design of the build run: samples height,
orientation and locations
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