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AM part inspections using non-destructive testing methods for quality control
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Abstract 
Quality controls are required to certify the parts before use in critical sectors such as in aeronautics, space, naval or medical industries. Additive manufacturing (AM) enables the fabrication of very complex geometries, with inner cavities, that are not possible to manufacture with conventional manufactured methods. Consequently, the non-destructive testing (NDT) methods used, up to now, to inspect the integrity of the parts conventionally manufactured in critical sectors are no longer systematically appropriate or sufficient for AM parts. Volumetric NDT methods are needed. X-Ray computed tomography (XCT) is the more efficient volumetric NDT method in term of capability. However, it is a costly method, the resulting large files from the scan are difficult to handle and the scan of dense or large parts require high energies, higher than common XCT. Thus, alternative methods are required. 

At LNE, in collaboration with several National Metrology Institute (NMI), academic partners and companies from the aeronautics, space, naval and medical sectors from all other the world, we have investigated the capability of different volumetric NDT methods for AM. Furthermore, LNE is deeply involved in the joined group JG59 on NDT for AM part of the standardization ISO TC261-ASTM F42 committee dedicated to AM.

A review of the capability of several relevant NDT methods for complex AM parts will be presented.
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Figures: Left: CoCr lattice structures with voluntary inner missing struts; right: X-Ray radiography of such lattice structures with different number of inner missing struts as shown in the red circles.
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