
Author’s Accepted Manuscript

Competitive twinning behavior in magnesium and
its impact on recrystallization and texture formation

I. Basu, T. Al-Samman

PII: S0921-5093(17)31211-X
DOI: http://dx.doi.org/10.1016/j.msea.2017.09.053
Reference: MSA35520

To appear in: Materials Science & Engineering A

Received date: 15 June 2017
Revised date: 5 September 2017
Accepted date: 13 September 2017

Cite this article as: I. Basu and T. Al-Samman, Competitive twinning behavior in
magnesium and its impact on recrystallization and texture formation, Materials
Science & Engineering A, http://dx.doi.org/10.1016/j.msea.2017.09.053

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.2017.09.053
http://dx.doi.org/10.1016/j.msea.2017.09.053


1 

 

Competitive twinning behavior in magnesium and its impact on recrystallization and 

texture formation  

 

I. Basu
a,b

*, T. Al-Samman
a
  

a
Institut für Metallkunde und Metallphysik, RWTH Aachen University, 52056 Aachen, Germany 

b
Department of Applied Physics, Zernike Institute for Advanced Materials, University of Groningen, 9747AG 

Groningen, The Netherlands 

 

*Corresponding author email: basu@imm.rwth-aachen.de; i.basu@rug.nl  

 

Abstract  

Rolled pure Mg and Mg-1wt.% Gd alloy were subjected to room temperature in-plane 

compression along the rolling direction, followed by isochronal annealing treatments for 1 hour. 

The results of deformation texture and microstructure showed substantial differences due to rare 

earth alloying. In spite of imposed c-axis extension during deformation, the Mg-1Gd alloy 

retained the initial texture with the majority of basal poles concentrated near the longitudinal 

direction of the used channel-die tool. Electron back scatter diffraction analysis of the 

deformation microstructure revealed a predominance of {101̅1} compression and {101̅1}-

{101̅2} double twins relative to coexisting {101̅2} tension twins. This behavior was 

significantly contrasting in comparison with that of pure Mg, wherein first and second generation 

{101̅2} tension twins were observed in profuse quantities. Continuous dynamic recrystallization 

took place inside compression and double twins by means of slip assisted subgrain rotation about 

the [0001] axis giving rise to a sharp prismatic fiber of recrystallized orientations. This fiber was 

transformed into a randomized texture pattern during subsequent static recrystallization and grain 

growth due to a different discontinuous recrystallization mechanism. This resulted in a significant 

annealing texture weakening and an increase of the overall Schmid factor for basal slip.     
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1. Introduction 

Deformation of hexagonal close packed (HCP) crystals takes place by activation of dislocation 

slip and mechanical twinning, and is characterized by a strong directional anisotropy. 

Deformation twinning is a very important feature of HCP plasticity due to its strong impact on 
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