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ABSTRACT: 

The additive manufacturing (AM) of + titanium alloys using electron beam (EB) and 

laser directed energy deposition (DED) processes has been widely characterized in both the 

as-deposited and post processed conditions. Fine basket weave  lath structures are 

commonly observed in both the as-deposited and post processed hot isostatically pressed 

(HIP) conditions for both laser and EB DED processes, but more in-depth knowledge of 

the crystallographic texturing and variant selection of the  laths growing from the primary 

-grains across the height of EB DED Ti-6Al-4V structures is not well established.  At 

locations near the substrate in both conditions, microtexturing is weak, but EB DED builds 

exhibit a strong microtexture and pronounced variant selection with increasing build 

height.  On the other hand, the laser DED builds displayed weak texturing and no 

prominent variant selection across all heights.  With the addition of HIP post processing, 

there was no change in microtexturing of the coarsened  laths for both the laser and EB 

structures, and the same variant selection observed in the as-deposited EB DED builds was 

present. 
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1. Introduction 

Directed energy deposition (DED) is an additive manufacturing (AM) processing method in 

which a powder or wire feedstock material is introduced directly into a molten pool in a layer by 

layer manner to produce a three-dimensional component.  Microstructures formed in the DED 

process are governed by a complex combination of processing parameters, which include the 

heat input of the energy source, scan rate, deposition rate, and the dwell time between individual 

layers [1,2]. Among the range of materials commonly used in AM processes, titanium alloys, 

especially Ti-6Al-4V, have received considerable attention because of their applications in 

aerospace and biomedical industries [3-9].  
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