Author’s Accepted Manuscript

MATERIALS

SCIENCE &
ENGINEERING

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

Effect of strain rate on the mechanical properties of
magnesium alloy AMX602

J. Shen, K. Kondoh, T.L. Jones, S.N. Mathaudhu,
L.J. Kecskes, Q. Wei

www.elsevier.com

PII: S0921-5093(15)30485-8
DOI: http://dx.doi.org/10.1016/j.msea.2015.10.022
Reference: MSA32873

To appear in:  Materials Science & Engineering A

Received date: 23 July 2015
Revised date: 18 September 2015
Accepted date: 6 October 2015

Cite this article as: J. Shen, K. Kondoh, T.L. Jones, S.N. Mathaudhu, L.J
Kecskes and Q. Wei, Effect of strain rate on the mechanical properties o
magnesium  alloy AMX602, Materials Science & Engineering A
http://dx.doi.org/10.1016/j.msea.2015.10.022

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
http://dx.doi.org/10.1016/j.msea.2015.10.022
http://dx.doi.org/10.1016/j.msea.2015.10.022

Effect of strain rate on the mechanical properties of magnesium alloy AMX602

J. Shen?, K. Kondoh®, T. L. Jones®, S. N. Mathaudhu?, L. J. Kecskes®, Q. Wei®*

& Department of Mechanical Engineering, University of North Carolina at Charlotte,
Charlotte, NC 28223-0001, USA
b Joining and Welding Research Institute, Osaka University, 11-1 Mihogaoka, Ibaragi,
Osaka 567-0047, Japan
¢ WMRD, US Army Research Laboratory, 4600 Deer Creek Loop, MD 21005-5069, USA
9 Department of Mechanical Engineering, University of California Riverside, Riverside, CA
92521

*Corresponding Author: tel: +1 704 687 8213 (Q. Wei).
E-mail addresses: gwei@uncc.edu (Q. Wei).

Abstract

In the present work, the effect of strain rate on the mechanical properties, particularly the
plastic deformation behavior of a magnesium alloy, AMX602 (Mg-6%Al-0.5%Mn-2%Ca; all
wt.%), fabricated by powder metallurgy, has been investigated under both quasi-static (strain rate
1x10°s™) and dynamic (strain rate 4x10%™) compressive loading. The alloyed powder was
extruded at three different temperatures. The microstructure of the alloy was examined by
scanning electron microscopy (SEM) and transmission electron microscopy (TEM). It was found
that AMX602 exhibits an impressive mechanical behavior but with a slight anisotropy along
different directions in both strength and compressive ductility (or malleability). The strength was
found to be nearly independent of the extrusion temperature, particularly, under dynamic loading.
Nanoindentation strain rate jump test reveals a strain rate sensitivity of ~0.018 to ~0.015,

depending on the extrusion temperature. Sub-micrometer-scale particles of the intermetallic
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