
Accepted Manuscript

Microstructure and superior mechanical properties of a multi-axially forged WE
magnesium alloy

A. Salandari-Rabori, A. Zarei-Hanzaki, S.M. Fatemi, M. Ghambari, M. Moghaddam

PII: S0925-8388(16)32953-X

DOI: 10.1016/j.jallcom.2016.09.198

Reference: JALCOM 39032

To appear in: Journal of Alloys and Compounds

Received Date: 9 July 2016

Revised Date: 6 September 2016

Accepted Date: 20 September 2016

Please cite this article as: A. Salandari-Rabori, A. Zarei-Hanzaki, S.M. Fatemi, M. Ghambari, M.
Moghaddam, Microstructure and superior mechanical properties of a multi-axially forged WE magnesium
alloy, Journal of Alloys and Compounds (2016), doi: 10.1016/j.jallcom.2016.09.198.

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 proof before it is published in its final 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.jallcom.2016.09.198


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Microstructure and superior mechanical properties of a multi-axially forged 
WE magnesium alloy 

A. Salandari-Raboria, A. Zarei-Hanzakia, 1, S. M. Fatemib, M. Ghambaric, M. Moghaddama  

 

a The Complex Laboratory of Hot Deformation and Thermomechanical Processing of High-Performance 
Engineering Materials, School of Metallurgy and Materials Engineering, College of Engineering, University of 
Tehran, Tehran, Iran 
b School of Mechnanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran 

c School of Metallurgy and Materials Engineering, College of Engineering, University of Tehran, Tehran, Iran 

 

Abstract 

A magnesium alloy containing rare earth elements (Y and mish metals) was severely deformed 

through multi-axial forging (MAF) at 400 °C and the obtained microstructure, texture, and 

mechanical properties were characterized after applying successive MAF passes. The results 

showed that the volume fraction of the recrystallized grains was noticeably increased by 

increasing the MAF passes, where a homogeneous microstructure with a mean grain size of 4.8 

µm was obtained after five MAF passes. A strengthened basal texture was developed after the 

first MAF pass. Further deformation to three and five MAF passes resulted in a texture 

weakening, where pyramidal planes tend to rotate parallel to the forging direction. The 

contribution of particle stimulated nucleation (PSN) was suggested to play an effective role in 

the texture weakening. The basal texture and grain refinement, which were achieved after 

applying one pass MAF, led to a combined improvement in strength and ductility, including 460 

MPa ultimate strength and 12.4 % ductility. As the number of deformation passes increased to 

three and five, the flow stress of the material was reduced, while the ductility considerably 

enhanced. The latter findings were discussed relying on the fact that the texture weakening after 

multi-pass MAF could make the deformation easier through activating more slip systems. 
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