Author’s Accepted Manuscript

MATERIALS
SCIENCE &
ENGINEERING

Effect of cyclic plastic deformation on
microstructure and mechanical properties of weld
metals used for reel-lay pipeline steels o

J\ Structural Materials: Properties,
Microstructure and Processing

Shuang Lin, Dongpo Wang, Chengning Li, Xiuguo
Liu, Xinjie Di, Yuanbo Jiang

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(18)31232-2
DOI: https://doi.org/10.1016/j.msea.2018.09.036
Reference: MSA36917

To appear in:  Materials Science & Engineering A

Received date: 25 June 2018
Revised date: 10 September 2018
Accepted date: 11 September 2018

Cite this article as: Shuang Lin, Dongpo Wang, Chengning Li, Xiuguo Liu,
Xinjie Di and Yuanbo Jiang, Effect of cyclic plastic deformation on
microstructure and mechanical properties of weld metals used for reel-lay
pipeline steels, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.09.036

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.2018.09.036
https://doi.org/10.1016/j.msea.2018.09.036

Effect of cyclic plastic deformation on microstructure and

mechanical properties of weld metals used for reel-lay pipeline steels

Shuang Lin“?, Dongpo Wang"?3, Chengning Li*?, Xiuguo Liu*?, Xinjie Di*?", Yuanbo Jiang“?

!School of Materials Science and Engineering, Tianjin University, Tianjin, 300350, China

*Tianjin Key Laboratory of Advanced Joining Technology, Tianjin, 300350, China

“Corresponding author. Xinjie Di School of Materials Science and Engineering, Tianjin
University No0.135 Yaguan Road, Jinnan District, Tianjin, 300350, China. Tel.: +86

022 27403045; fax: +86 022 27405889. dixinjie@tju.edu.cn

Abstract

Reel-lay process is an efficient and economic method for installing offshore
pipelines. During reel-lay process, cyclic plastic deformation (CPD) is introduced into
the pipeline and it will modify the mechanical properties of the pipeline steels. In this
research, cyclic tension-compression plastic deformation was conducted on the weld
metals of X60 pipeline to simulate the strain experienced in reel-lay process. Then the
dislocation configurations and mechanical properties of the weld metals were
investigated after CPD. The total dislocation density was increased by the CPD

process. The dislocation configurations evolved from dislocation lines and tangles
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