
Author’s Accepted Manuscript

Improving joint performance of friction stir welded
wrought Mg alloy by controlling non-uniform
deformation behavior

Q. Shang, D.R. Ni, P. Xue, B.L. Xiao, Z.Y. Ma

PII: S0921-5093(17)31255-8
DOI: http://dx.doi.org/10.1016/j.msea.2017.09.084
Reference: MSA35551

To appear in: Materials Science & Engineering A

Received date: 27 July 2017
Accepted date: 19 September 2017

Cite this article as: Q. Shang, D.R. Ni, P. Xue, B.L. Xiao and Z.Y. Ma,
Improving joint performance of friction stir welded wrought Mg alloy by
controlling non-uniform deformation behavior, Materials Science & Engineering
A, http://dx.doi.org/10.1016/j.msea.2017.09.084

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.2017.09.084
http://dx.doi.org/10.1016/j.msea.2017.09.084


1 
 

Improving joint performance of friction stir welded wrought Mg alloy by 

controlling non-uniform deformation behavior 

Q. Shang
a,b

, D.R. Ni
a

, P. Xue
a
, B.L. Xiao

a
, Z.Y. Ma

a
* 

a
Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese 

Academy of Sciences, 72 Wenhua Road, Shenyang 110016, China 

b
School of Materials Science and Engineering, University of Science and Technology of 

China, 72 Wenhua Road, Shenyang 110016, China 

Abstract 

Macroscopic non-uniform deformation is usually found in deformed joints of friction sir 

welded (FSW) wrought Mg alloys, detrimental to the joint performance. In the present work, 

two kinds of FSW joints with different stirred zone (SZ) structures were generated for 

extruded AZ31 plates. Comparative studies were conducted aiming to unravel the underline 

mechanism of the non-uniform deformation and their effect on tensile properties. It was found 

that the occurrence of non-uniform deformation was associated with the special texture 

distribution and twinning behavior in the SZ. The shape of concave sub-regions in the SZ 

coincided with the distribution area of extension twins. Texture evolution showed that 

consistent lattice rotation occurred across the SZ during tensile process. Schmid factor 

analysis revealed the role acted by basal slip and extension twinning in sub-regions at various 

deformation stages. In addition, the non-uniform deformation behavior could be suppressed 

by modifying the texture distribution through increasing the tool rotation rate, which 

meanwhile could improve both the tensile strength and ductility of the joints. Digital image 
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