Author’s Accepted Manuscript

MATERIALS
SCIENCE &

Formation of 60°0110) boundaries between | EGINEERlNG

{1012} twin variants in deformation of a ~
magnesium alloy o

 Structural Materials: Properties,
Microstructure and Processing

Peng Chen, Fangxi Wang, Jamie Ombogo, Bin Li

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(18)31376-5
DOI: https://doi.org/10.1016/j.msea.2018.10.029
Reference: MSA37024

To appear in:  Materials Science & Engineering A

Received date: 22 August 2018
Revised date: 4 October 2018
Accepted date: 5 October 2018

Cite this article as: Peng Chen, Fangxi Wang, Jamie Ombogo and Bin Li,
Formation of 60°(0110) boundaries between {1012} twin variants in deformation
of a  magnesium alloy, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.10.029

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.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.10.029
https://doi.org/10.1016/j.msea.2018.10.029

Formation of 60°(0110) boundaries between {1012} twin variantsin
deformation of a magnesium alloy
Peng Chen *°, Fangxi Wang ®®, Jamie Ombogo *°, Bin Li #**
# Department of Chemical and Materials Engineering, University of Nevada, Reno, USA
b Nevada Institute for Sustainability, University of Nevada, Reno, USA

* Corresponding author. Tel.: +1(775)784-4507; email: binl@unr.edu

Abstract:

Interrupted tensile testing along the normal direction of a rolled AZ31 magnesium plate
was conducted at various strain levels from 6% to 15.5%. Prior to deformation the specimens
were annealed for grains to coarsen such that multiple twin variants in one grain can be
activated and interaction between variants can be better resolved. The grain structure and
texture evolution were then examined via electron backscatter diffraction. The results reveal
that multiple primary {1012}, twin variants inside individual grains grow and impinge,
forming profuse boundaries of 60°(0110) orientation relationship. These boundaries are
close to {1122}(1123) twin relationship, however, they are not formed by twin nucleation
and are only a product of interaction between the primary twins. The morphology of these
special boundaries are highly irregular. Atomistic simulations were performed to understand
such interaction, and the results show that such 60°(0110) boundaries have limited mobility.
Thus, a primary twin variant is able to grow at the expense of other primary twin variants.

Our experimental results also show that {1012} twinning is active throughout the
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