Author’s Accepted Manuscript

MATERIALS

SCIENCE &
ENGINEERING

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

The mechanical behavior of hierarchical Mg matrix
nanocomposite ~ with  high volume fraction
reinforcement

Xu He, Jinling Liu, Linan An

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(17)30683-4
DOI: http://dx.doi.org/10.1016/j.msea.2017.05.067
Reference: MSA35083

To appear in:  Materials Science & Engineering A

Received date: 27 March 2017
Revised date: 16 May 2017
Accepted date: 17 May 2017

Cite this article as: Xu He, Jinling Liu and Linan An, The mechanical behavior o
hierarchical Mg matrix nanocomposite with high volume fraction reinforcemen
Materials Science & Engineering A
http://dx.doi.org/10.1016/j.msea.2017.05.067

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.2017.05.067
http://dx.doi.org/10.1016/j.msea.2017.05.067

The mechanical behavior of hierarchical Mg matrix nanocomposite
with high volume fraction reinforcement

Xu He*®, Jinling Liu®™, Linan An°

“State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu, Sichuan
610031, China

bApplied Mechanics and Structure Safety Key Laboratory of Sichuan Province, School of
Mechanics and Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China

‘Department of Materials Science and Engineering, Advanced Materials Processing and Analysis
Center, University of Central Florida, Orlando, FL 32816, USA

*Corresponding authors: Tel.: +86-28-87600417, Fax: +86-28-87600797. liujinling@swjtu.edu.cn

Abstract

Mg-based nanocomposite with hierarchical structure was synthesized via
mechanical alloying followed by spark plasma sintering, which was reinforced by 15
vol.% nanometer-sized SiC particles. Microstructure was characterized by scanning
electron microscopy (SEM) and transmission electron microscopy (TEM). It indicates
that the hierarchical microstructure consists of an isolated soft pure Mg phase, with
flake like morphology, uniformly distributed in the Mg/SiC nanocomposite. The
quasi-static compression test demonstrates that the hierarchical nanocomposite shows
significantly higher ductility than that of counterpart with homogeneous
microstructure while the result of dynamic test suggests that the ductility of the
hierarchical nanocomposite has not improved significantly at high strain rate. The
fracture morphology shows both brittle and ductile features partially result from the

flake-like soft phase, as well as the hierarchical microstructure.
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