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Abstract. Despite the extensive capabilities of Laser-Powder Directed Energy 

Deposition (LP-DED), compared to other metal additive manufacturing processes, 

the use of LP-DED in industry is still limited as a result of the limited knowledge 

on the relationships between the process parameters and mechanical behaviour. In 

this work, the quality of AISI 316L samples, produced by means of LP-DED and 

evaluated in terms of surface roughness, residual stresses and microstructure, is 

linked to the scanning strategy. The outcomes confirm that the deposition strategy 

plays a key role in the definition of the final properties of specimens. 
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1 Introduction 

Metal Additive Manufacturing (AM) processes are currently recognised as the future 

of manufacturing industries, thanks to their potentialities in terms of design freedom, 

part functionality and material usage efficiency [1]. Sectors characterised by a huge 

level of personalisation, high topological complexity and small production volumes, 

such as the biomedical, aerospace and racing fields, are the ones in which AM processes 

are used the most [2]. Focusing attention on processes that use lasers as the energy 

source to melt material, two different categories of processes can be identified: 

Laser-Powder Bed Fusion (L-PBF) and Directed Energy Deposition (DED).  

Producing large metal components is one of the most challenging issues for AM 

processes [3]. DED processes allow this problem to be overcome and thus make it pos-

sible to produce components in a build volume up to one cubic meter [4]. In the Laser 

Powder Directed Energy Deposition (LP-DED) process, a focused laser beam is used 

to produce a melt pool on an existing surface, while a nozzle is used to inject metal 

powder directly into the generated melt pool. Once the laser moves away, the material 

rapidly solidifies and a raised track is obtained [5]. ]e particular LP-DED construction 


