Author’s Accepted Manuscript

MATERIALS
SCIENCE &
ENGINEERING

Influence of multi-channel spiral twist extrusion
(MCSTE) processing on structural evolution,
crystallographic texture and mechanical properties :;;’f“"
of AA1100 i

J\ Structural Materials: Properties,
Microstructure and Processing

D.M. Fouad, W.H. El-Garaihy, M.M.Z. Ahmed,
M.M. El-Sayed Seleman, H.G. Salem

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(18)31237-1
DOI: https://doi.org/10.1016/j.msea.2018.09.039
Reference: MSA36920

To appear in:  Materials Science & Engineering A

Received date: 5 August 2018
Revised date: 11 September 2018
Accepted date: 12 September 2018

Cite this article as: D.M. Fouad, W.H. El-Garaihy, M.M.Z. Ahmed, M.M. El-
Sayed Seleman and H.G. Salem, Influence of multi-channel spiral twist extrusion
(MCSTE) processing on structural evolution, crystallographic texture and

mechanical properties of AA1100, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.09.039

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.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.09.039
https://doi.org/10.1016/j.msea.2018.09.039

Influence of multi-channel spiral twist extrusion (MCSTE) processing on
structural evolution, crystallographic texture and mechanical properties
of AA1100

D.M. Fouad®, W.H. El-Garaihy**, M.M.Z. Ahmed**®°, M.M. El-Sayed Seleman*®, H.G. Salem"*

'Mechanical Engineering Department, The American University in Cairo, Cairo, Egypt, 11835
’Mechanical Engineering Department, Unayzah College of Engineering, Qassim University, Qassim, Kingdom of
Saudi Arabia, 51911
*Mechanical Engineering Department, Suez Canal University, Ismailia, Egypt, 41522
“Suez and Sinai Metallurgical and Materials Research Center of Scientific Excellence (SSMMR-CSE), Suez
University, Suez, Egypt, 43721
*Metallurgical and Materials Engineering Department, Faculty of Petroleum and Mining Engineering, Suez
University, Suez, Egypt, 43721
®Mechanical Engineering Department, The British University in Egypt, EI-Sherouk City, Cairo, Egypt, 11837

“Corresponding author. Hanadi Salem, Mechanical Engineering Dept. The American University in Cairo ~Egypt,
AUC Avenue, PO. Box 74, New Cairo-11835, Egypt. hgsalem@aucegypt.edu

Abstract
Recently, several severe plastic deformation (SPD) techniques have been developed with the aim

of incorporating grain refinement and strengthening metal forming technology into the industry
without dimensional changes. Multi-channel spiral twist extrusion (MCSTE) was innovated and
patented in an attempt to provide an effective, cost-saving SPD process that would attract the
industrial uptake of the renowned twist extrusion (TE) method. The MCSTE process is based on
the use of customized stacked discs that host non-circular cross-sectioned billets extruded
through a die with a twist angle (B). Hence, an empirical study was conducted on AA1100 to
investigate the influence of 4 successive MCSTE passes on the mechanical behavior and
microstructural evolution of the extrudates compared to the as-received (AR) condition. Electron
backscatter diffraction (EBSD) was employed for mapping the structural evolution,
misorientation angles and the texture developed as a function of the processing passes.
Additionally, hardness and tensile properties were evaluated and correlated with the EBSD
findings. EBSD analysis revealed the formation of almost equiaxed grains after 1 pass, which
were evolved into elongated grains aligned at approximately 45° relative to the extrusion
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