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Abstract: Directed energy deposition (DED) as a metal additive manufacturing technology can be 
used to produce or repair complex shape parts in a layer-wise process using powder or wire. Thanks 
to its advantages in the fabrication of net-shape and functionally graded components, DED could 
attract significant interest in the production of high-value parts for different engineering 
applications. Nevertheless, the industrialization of this technology remains challenging, mainly 
because of the lack of knowledge regarding the microstructure and mechanical characteristics of as-
built parts, as well as the trustworthiness/durability of engineering parts produced by the DED 
process. Hence, this paper reviews the published data about the microstructure and mechanical 
performance of DED AISI 316L stainless steel. The data show that building conditions play key roles 
in the determination of the microstructure and mechanical characteristics of the final components 
produced via DED. Moreover, this review article sheds light on the major advancements and 
challenges in the production of AISI 316L parts by the DED process. In addition, it is found that in 
spite of different investigations carried out on the optimization of process parameters, further 
research efforts into the production of AISI 316L components via DED technology is required. 
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1. Introduction 

In recent decades, additive manufacturing (AM) technologies, also recognized as three 
dimensional (3D) printing, has attracted significant attention in different industries [1,2]. In principle, 
in all-metal AM processes, at first, a solid model is sliced in multiple layers to generate a tool path for 
the printing machine. Thereafter, the 3D component is produced in a layer-wise process according to 
the sliced model data. In addition to the sliced model, two main elements are required to build a part: 
a feedstock material (metal powder or wire) and a heat source, which can be a laser, electron beam 
or electric arc [3]. In general, AM systems are categorized into two different classes: powder bed 
systems and powder/wire feed systems [4,5]. In powder bed systems, a layer of powder is spread on 
the building platform or on the previously solidified layer and is selectively fused via an energy 
source that can be either electron beam or laser beam [6–8]. The ability to produce high-resolution 
features and internal channels, as well as precision dimensional control, are considered the main 
advantages of powder bed AM processes [5,9,10]. In contrast, in powder/wire feed systems, the 
material is fed directly inside a melt pool which is already formed by a focalized heat source on the 














































