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Fig. 1. Visibility image of samples fabricated by different conditions. Black and white colors represent higher 
and lower porosities, respectively. 
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INTRODUCTION: Since the porosity distribution in additively manufactured workpiece is 
highly variable, it is necessary to inspect the porosity distribution to assure the quality of the work-
piece. In this study, we investigated the potential of neutron phase imaging as a non-destructive in-
spection method for porosity distribution. The porosity of samples were measured by the neutron 
phase imaging and the conventional microscope observation for comparison.

EXPERIMENTS: Samples were prepared by changing fabrication parameters that are laser 
power, scanning speed, and rotation angle of scanning specifically. The porosity of samples was 
measured by the neutron phase imaging based on the rigid sphere model proposed by Strobl et al.. 
The porosity was also measured from the cross sectional image of samples taken by a digital mi-
croscope. Samples were cut, embedded into plastic pellets, and polished for observation. The cross 
sectional image was binarized to extract the pore area. Then, the area ratio of pores relative to the 
matrix was calculated as porosity. 

RESULTS: Figure 1 shows the obtained visibility image of samples. The variation of the porosity 
depending on the fabrication conditions can be observed from the visibility image. Some samples 
such as sample 4, 7, 16, and 17 have laminar structured image that indicates the corresponding pe-
riodic porosity variation. The porosity measured by the neutron phase imaging had a positive corre-
lation with porosity measured by the microscope. However, the difference of the absolute porosity 
was up to 20 % and not negligible. The reason for this discrepancy may be the influence of pores 
with the size larger than the auto correlation length in the neutron phase imaging. 
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