Author's Accepted Manuscript

MATERIALS

SCIENCE &
Microstructure evolution and mechanical EGlNEERlNG

properties of pure aluminum deformed by
equal channel angular pressing and direct
extrusion in one step through an integrated
die

Mohamed Ibrahim Abd El Aal, Ho Yong Um,
Eun Yoo Yoon, Hyoung Seop Kim

A structural Materials: F

Properll’es
' Microstructure and Processing

www.elsevier.com/locate/msea

PII: S0921-5093(14)01468-3
DOI: http://dx.doi.org/10.1016/j.msea.2014.11.089
Reference: MSA31807

To appear in:  Materials Science & Engineering A

Received date: 9 September 2014
Revised date: 25 November 2014
Accepted date: 26 November 2014

Cite this article as: Mohamed Ibrahim Abd El Aal, Ho Yong Um, Eun Yoo Yoon,
Hyoung Seop Kim, Microstructure evolution and mechanical properties of
pure aluminum deformed by equal channel angular pressing and direct
extrusion in one step through an integrated die, Materials Science & Engineering
A, http://dx.doi.org/10.1016/j.msea.2014.11.089

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://dx.doi.org/10.1016/j.msea.2014.11.089
http://dx.doi.org/10.1016/j.msea.2014.11.089
http://dx.doi.org/10.1016/j.msea.2014.11.089
http://dx.doi.org/10.1016/j.msea.2014.11.089
http://dx.doi.org/10.1016/j.msea.2014.11.089
http://dx.doi.org/10.1016/j.msea.2014.11.089

Microstructure evolution and mechanical properties of pure aluminum
deformed by equal channel angular pressing and direct extrusion in one step
through an integrated die

Mohamed Ibrahim Abd El Aal**", Ho Yong Um”, Eun Yoo Yoon®, Hyoung Seop

b
Kim

a Mechanical Design and Production Department, Faculty of Engineering, Zagazig
University, Zagazig, Egypt

b Department of Material science and Engineering, Pohang University of Science
and Technology (POSTECH), Pohang 790-784, South Korea

¢ Materials Deformation Department, KIMS, Changwon, 641-831, South Korea

“Corresponding author E-mall address: eng_mohabdelall @ yahoo.com.
Abstract

In this paper, billets of Al-1080 were successfully processed by ECAP up to 1
pass, and a combination of ECAP + extrusion with extrusion ratios of 2 and 8
through a newly designed integrated die at room temperature. The combination of
ECAP + extrusion processes were observed to produce finer grain sizes with
greater fractions of high angle grain boundaries (HAGBs) than the ECAP. The
average grain size was further decrease and the fraction of high angle grain
boundaries (HAGBs) was increase with the increase of the extrusion ratio. Direct
extrusion after ECAP enhanced the mechanical properties (tensile strength and
hardness) with conserving reasonable degree of ductility (elongation %). ECAP
and ECAP + extrusion processed samples, showing large dimple size in the tensile
fracture surfaces with clear ductile fracture mode.
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1. Introduction

METALLIC materials with fine and ultrafine grains have received much
attention in the past two decades because of their unique mechanical and physical
properties and high performance. Severe plastic deformation (SPD) is one of the
most promising techniques of grain refinement processes. Equal channel angular
pressing (ECAP) and high pressure torsion (HPT) are two of the most widely
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