Author’s Accepted Manuscript

MATERIALS

SCIENCE &
ENGINEERING

s (‘/‘A“”\}’Sﬁuzwrsi‘iwa&ﬂarsrrropame,
EJLavernia Microstructure and Processing

Developing superplasticity in an aluminum matrix
composite processed by high-pressure torsion

Shima Sabbaghianrad, Terence G. Langdon

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(15)30768-1
DOI: http://dx.doi.org/10.1016/;.msea.2015.12.078
Reference: MSA33161

To appear in:  Materials Science & Engineering A

Received date: 22 November 2015
Revised date: 22 December 2015
Accepted date: 23 December 2015

Cite this article as: Shima Sabbaghianrad and Terence G. Langdon, Developing
superplasticity in an aluminum matrix composite processed by high-pressur
torsion, Materials Science & Engineering A
http://dx.doi.org/10.1016/j.msea.2015.12.078

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


http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2015.12.078
http://dx.doi.org/10.1016/j.msea.2015.12.078

Submitted to Materials Science and Engineering A (November 2015): revised December 2015

Developing superplasticity in an aluminum matrix composite

processed by high-pressure torsion

Shima Sabbaghianrad™”, Terence G. Langdon®?

! Department of Aerospace & Mechanical Engineering,
University of Southern California, Los Angeles, CA 90089-1453, U.S.A.

2 Materials Research Group, Faculty of Engineering and the Environment,
University of Southampton, Southampton SO17 1BJ, U.K.

“Corresponding author: Shima Sabbaghianrad, e-mail: ssabbagh@usc.edu

Abstract

An Al-7075 alloy reinforced with 10 vol.% Al,O3 particulates was processed by high-
pressure torsion (HPT) at room temperature under a pressure of 6.0 GPa through up to 20 turns.
The metal matrix composite (MMC) showed significant grain refinement from an initial average
grain size of ~8 um to ~300 nm after processing by HPT through 20 turns. The Vickers
microhardness also increased from an initial value of Hv ~ 167 to a saturation value after HPT
processing of Hv ~ 260. Tensile testing at 623 K demonstrated the potential for achieving true
superplasticity in the HPT-processed MMC with a maximum elongation of ~670% when testing

at a strain rate of 1.0 x 102 s,
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