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Graphical Abstract 

 

Example concepts for integration of a sensor unit (green) for in-situ monitoring of laser powder bed fusion. 

Highlights 

 An overview of the state-of-the-art in the methods for assessing the performance of additive 
manufacturing processes is highlighted. 

 The need for new sensors and monitoring methods for emergent additive manufacturing processes is 
introduced. 

 Typical material discontinuities resulting from well understood processes are explored and the case 
for in-situ monitoring methods is made. 

 The industrial opportunity for these advanced methods is explored alongside the new benefits for the 
metal based additive manufacturing techniques which will make use of monitoring methodologies. 

Abstract 
Lack of assurance of quality with additively manufactured (AM) parts is a key technological barrier that 
prevents manufacturers from adopting AM technologies, especially for high-value applications where 
component failure cannot be tolerated. Developments in process control have allowed significant 
enhancement of AM techniques and marked improvements in surface roughness and material properties, 
along with a reduction in inter-build variation and the occurrence of embedded material discontinuities. As a 
result, the exploitation of AM processes continues to accelerate. Unlike established subtractive processes, 
where in-process monitoring is now commonplace, factory-ready AM processes have not yet incorporated 
monitoring technologies that allow discontinuities to be detected in process. Researchers have investigated 
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