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Analysis of inclusions and porosity in metal 3D printing devices for dental restorations
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[ Abstract] Objective To investigate the reasons of unqualified inclusions and porosity in metal 3D
printed dental restorations, and to provide a reference for controlling the process of fabrication of 3D-printed dental
metal restorations. Methods Forty-four batches of cobalt-chromium alloys and titanium alloys with 3D-printed
laser selective zone melting (SLM) restorations were selected to determine the area fraction of inclusions and
porosity at 100X magnification of the microscope, and to analyze the pore characterisation and the unqualified
reasons. Results There were 16 batches with an area fraction of inclusions and porosity greater than 2.8%, the
rejection rate was 36.4%. No obvious inclusions were found in the 44 batch samples, and the non-conformities
were all caused by porosity exceeding 2.8%. Conclusions At present, the dental restoration production industry
is still immature in digital 3D printing technology , and the 3D printing technology needs to be further improved.
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