
Author’s Accepted Manuscript

Influence of Texture and Grain Refinement on the
Mechanical Behavior of AA2219 Fabricated by
High Shear Solid State Material Deposition

O.G. Rivera, P.G. Allison, L.N. Brewer, O.L.
Rodriguez, J.B. Jordon, T. Liu, W.R. Whittington,
R.L. Martens, Z. McClelland, C.J.T. Mason, L.
Garcia, J.Q. Su, N. Hardwick

PII: S0921-5093(18)30445-3
DOI: https://doi.org/10.1016/j.msea.2018.03.088
Reference: MSA36281

To appear in: Materials Science & Engineering A

Cite this article as: O.G. Rivera, P.G. Allison, L.N. Brewer, O.L. Rodriguez,
J.B. Jordon, T. Liu, W.R. Whittington, R.L. Martens, Z. McClelland, C.J.T.
Mason, L. Garcia, J.Q. Su and N. Hardwick, Influence of Texture and Grain
Refinement on the Mechanical Behavior of AA2219 Fabricated by High Shear
Solid State Material Deposition, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.03.088

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.03.088
https://doi.org/10.1016/j.msea.2018.03.088


 

 

Influence of Texture and Grain Refinement on the Mechanical Behavior of AA2219 Fabricated 

by High Shear Solid State Material Deposition 

 
O.G. Rivera

1
, P.G. Allison

1*
, L.N. Brewer

2
, O.L. Rodriguez

3
, J.B. Jordon

1
, T.Liu

2
, W.R. Whittington

4
, R.L. 

Martens
5
, Z. McClelland

6
, C.J.T. Mason

1
, L. Garcia

6
, J.Q. Su

7
, N. Hardwick

7 

 

 
1
Department of Mechanical Engineering, The University of Alabama; Tuscaloosa, AL 

2
Department of Metallurgical Engineering, The University of Alabama; Tuscaloosa, AL 

3
Materials and Processes Laboratory, Marshall Space Flight Center, NASA; Huntsville, AL 

4
Center of Advanced Vehicular Systems, Mississippi State University; Starkville, MS 

5
Central Analytical Facility, The University of Alabama; Tuscaloosa, AL 
6
US Army Engineer Research and Development Center; Vicksburg, MS 

7
Aeroprobe Corporation; Christiansburg, VA 

 
*
Corresponding author. pallison@eng.ua.edu 

 

Abstract 

Issues with rapid grain growth, hot cracking and poor ductility have hindered the additive 

manufacturing and repair of aluminum alloys. Therefore, this is the first investigation to spatially 

correlate the processing-structure-property relations of a precipitation hardened aluminum alloy 

2219 (AA2219) material with respect to deposition orientations and build layers. The AA2219 

material was processed by a high deposition rate (1000 cm
3
/hr) solid-state additive deposition 

process known as Additive Friction Stir Deposition or MELD. An equiaxed grain morphology 

was observed in the three orientations, where Electron Backscatter Diffraction (EBSD) identified 

a layer-dependent texture with a strong torsional fiber A texture in the top of the build 

transitioning to weaker textures in the middle and bottom layers. Interestingly, the tensile 

behavior reflected the texture layer-dependence with tensile strength increasing from the bottom 

to the top of the deposition. However, there were no statistically significant differences in 

hardness measured from the top to the bottom of the deposition. Furthermore, no orientation 

dependence on mechanical properties was observed for compression and tension specimens 

tested at quasi-static (0.001/s) and high (1500/s) strain rate. Transmission Electron Microscopy 

(TEM) determined a lack of q’ precipitates in the as-deposited cross-section, therefore resulting 



Download English Version:

https://daneshyari.com/en/article/7972581

Download Persian Version:

https://daneshyari.com/article/7972581

Daneshyari.com

https://daneshyari.com/en/article/7972581
https://daneshyari.com/article/7972581
https://daneshyari.com

