Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

RN
Editor in Chief: wA
E.J. Lavernia

Editors:
E.Womer

Effect of intercritical annealing time on hydrogen
embrittlement of warm-rolled medium Mn steel

 Structural Materials: Properties,
Microstructure and Processing

Chengwei Shao, Weijun Hui, Yongjian Zhang,
Xiaoli Zhao, Yuqing Weng

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(18)30620-8
DOI: https://doi.org/10.1016/j.msea.2018.04.100
Reference: MSA36420

To appear in:  Materials Science & Engineering A

Received date: 21 February 2018
Revised date: 23 April 2018
Accepted date: 24 April 2018

Cite this article as: Chengweil Shao, Weijun Hui, Yongjian Zhang, Xiaoli Zhao
and Yuqing Weng, Effect of intercritical annealing time on hydrogen
embrittlement of warm-rolled medium Mn steel, Materials Science &
Engineering A, https://doi.org/10.1016/j.msea.2018.04.100

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.2018.04.100
https://doi.org/10.1016/j.msea.2018.04.100

Effect of intercritical annealing time on hydrogen embrittlement of warm-

rolled medium Mn steel

Chengwei Shao, Weijun Hui, Yongjian Zhang, Xiaoli Zhao, Yuqing Weng

School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, PR China

*Corresponding author. Tel.: +86 10 51685461, fax: +86 10 51685461. wjhui@bjtu.edu.cn.

ABSTRACT

The susceptibility to hydrogen embrittlement (HE) of warm-rolled medium Mn steel (0.2C-5Mn-
0.6Si-3Al) with different microstructure characteristics obtained by changing intercritical annealing
time at 750 °C was investigated by carrying out slow strain rate test and hydrogen thermal analysis
on electrochemically hydrogen charged samples. The results show that the increase in intercritical
annealing time leads to an increase of the susceptibility to HE regardless of the decrease of both
strength and diffusible hydrogen content. Unlike that of typical ductile fracture characteristic of
uncharged sample, the hydrogen-charged sample shows a mixed fracture characteristic of ductile
intragranular and brittle interface decohesion fracture mode in the crack initiation region. The
susceptibility to HE was correlated mainly to the mechanical stability of retained austenite. These
results suggest that suitable intercritical annealing treatment should be performed to ensure safety
service of components made of this kind steel besides obtaining excellent combination of strength

and ductility.
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