
Author’s Accepted Manuscript

Microstructure and mechanical properties of stir
cast ZX51/Al2O3p magnesium matrix composites

Reza Rahmany-Gorji, Ali Alizadeh, Hassan Jafari

PII: S0921-5093(16)30819-X
DOI: http://dx.doi.org/10.1016/j.msea.2016.07.057
Reference: MSA33888

To appear in: Materials Science & Engineering A

Received date: 24 April 2016
Revised date: 25 June 2016
Accepted date: 13 July 2016

Cite this article as: Reza Rahmany-Gorji, Ali Alizadeh and Hassan Jafari,
Microstructure and mechanical properties of stir cast ZX51/Al2O3p magnesium
matrix composites, Materials Science & Engineering A,
http://dx.doi.org/10.1016/j.msea.2016.07.057

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
http://dx.doi.org/10.1016/j.msea.2016.07.057
http://dx.doi.org/10.1016/j.msea.2016.07.057


1 
 

Microstructure and mechanical properties of stir cast 

ZX51/Al2O3p magnesium matrix composites 

 

Reza Rahmany-Gorji 
a,
*, Ali Alizadeh 

b
, Hassan Jafari 

a 

 

 

a
 Materials Engineering Department, Faculty of Mechanical Engineering, Shahid Rajaee 

Teacher Training University, Tehran, Iran 

 

b
 Faculty of Materials and Manufacturing Processes, MUT, Tehran, Iran 

 

Corresponding Author: 

Full Name: Reza Rahmany-Gorji 

Address: Materials Engineering Department, Faculty of Mechanical Engineering, Shahid 

Rajaee Teacher Training University, Tehran, Iran. 

Tel.: +98-2122970052 

Fax: +98-2122970052 

E-mail: r_rahmany@ymail.com 

 

Abstract 

Magnesium matrix composites can overcome the limitations of magnesium and its alloys. 

This paper investigates the effect of adding Al2O3 microparticles on microstructure and 

mechanical response of ZX51 alloy-matrix composites. Stir casting process was chosen due 

largely to its low cost to fabricate the novel ZX51/Al2O3p composites. Scanning electron 

microscopy, energy dispersive spectroscopy, and X-ray diffractometry were used in order to 

analyze the microstructure of as-cast composites. Tension, compression, and Brinell hardness 

tests were performed to determine mechanical properties of the composites. It was revealed 

that the microstructure of matrix alloy is composed of α-Mg grains and (α-Mg + Ca2Mg6Zn3) 

eutectic mixture distributed predominantly along grain boundaries. The addition of Al2O3p 

brought about a marked grain refinement and also introduced slight amounts of porosity. The 

results showed that with increasing volume percentage of Al2O3p, hardness and yield strength 

increase while tensile strength, compressive strength, and ductility decrease; in consequence, 

toughness decreases as well. 
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