
Author’s Accepted Manuscript

Equal channel angular extrusion for tube
configuration of Al-Zn-Mg-Cu alloy

M. Ebrahimi, M.H. Shaeri, R. Naseri, C. Gode

PII: S0921-5093(18)30876-1
DOI: https://doi.org/10.1016/j.msea.2018.06.080
Reference: MSA36635

To appear in: Materials Science & Engineering A

Received date: 8 March 2018
Revised date: 20 June 2018
Accepted date: 21 June 2018

Cite this article as: M. Ebrahimi, M.H. Shaeri, R. Naseri and C. Gode, Equal
channel angular extrusion for tube configuration of Al-Zn-Mg-Cu alloy,
Materials Science & Engineering A, https://doi.org/10.1016/j.msea.2018.06.080

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.2018.06.080
https://doi.org/10.1016/j.msea.2018.06.080


1 

 

Equal channel angular extrusion for tube configuration of 

Al-Zn-Mg-Cu alloy 

M. Ebrahimia*, M.H. Shaerib, R. Naseric, C. Goded 

a Department of Mechanical Engineering, Faculty of Engineering, University of Maragheh, Maragheh, Iran 

b Department of Materials Science and Engineering, Imam Khomeini International University (IKIU), Qazvin, Iran 

c Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran 

d School of Denizli Vocational Technology, Program of Machine, Pamukkale University, Denizli, Turkey 

*Corresponding author: Tel.: +98 914 401 7268.  E-mail address: ebrahimi@maragheh.ac.ir 

 

Abstract 

Microstructural evolution to ultrafine grains and consequently, enhancement of mechanical properties has 

been recently considered for tube formed specimens using various severe plastic deformation methods. In 

this research, Al-Zn-Mg-Cu tube was processed by the famous equal channel angular extrusion process 

using a polyurethane mandrel up to two passes at room temperature. Although strength and hardness of 

the aluminum tube are increased dramatically after the first pass, the aforementioned parameters are 

enhanced slightly during the second pass of the process. In addition, tube hardness uniformity is 

decreased remarkably by applying for the first pass and it is improved after the second pass. According to 

parameters of work-hardening behavior and formability, the flow stress rate of the aluminum tube is 

reduced by increasing the ECAE pass number. Microstructural analyses showed that low angle and 

straight grain boundaries of initial sample are transformed into the high angle wavy grain boundaries after 

introducing the second pass of the process. 
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