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ABSTRACT

Metal Additive Manufacturing (AM) provides the means to fabricate complex metallic parts with reduced time to market
and material waste. However, significant materials-related challenges impede the widespread adoption of these
technologies for critical components. In particular, fatigue resistance in as-built parts has proven to be inferior and
unpredictable due to the large and variable presence of porosity. This presents a challenge for the qualification of any
load bearing part without extensive post-processing (HIP) and inspection. Further understanding of the underlying
mechanisms behind defect formation will assist in designing process improvements to minimize or eliminate defects
without relying entirely on post-processing. In this presentation, the effects of powder, processing parameters, and post-
processing on porosity formation in powder-bed metal AM processes are investigated using X-ray microtomography
and a newly developed in-situ high speed radiography technique, Dynamic X-ray Radiography (DXR), at Argonne
National Lab’s Advanced Photon Source 3rd generation synchrotron. DXR enables the direct visualization of defect
formation in the melt pool via X-ray radiographs at frame rates up 400,000 Hz.
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