
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Advancing Metal Additive Manufacturing: From Operando 
Characterization to Coating Design and Process Innovation 
 
ABSTRACT 
In this presentation, three research topics are emphasized. Firstly, the focus will be on applying operando synchrotron x-
ray diffraction studies to gain a profound understanding of the dynamic solidification behavior in metal additive 
manufacturing. Secondly, the discussion delves into the utilization of additive manufacturing (AM) for crafting advanced 
coatings suitable for high-temperature applications. Directed Energy Deposition (DED) is harnessed to produce crack-free 
functionally graded refractory coatings by leveraging the substrate dilution effect. Lastly, the presentation introduces a 
paradigm shift in the metal AM process through the innovative use of drop-on-demand technology and metal sheet 
feedstock. 
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