
�������� ��	
�����

Optimization of chemical compositions in low-carbon Al-killed enamel steel
produced by ultra-fast continuous annealing

Futao Dong, Linxiu Du, Xianghua Liu, Fei Xue

PII: S1044-5803(13)00207-6
DOI: doi: 10.1016/j.matchar.2013.07.006
Reference: MTL 7378

To appear in: Materials Characterization

Received date: 21 February 2013
Revised date: 3 July 2013
Accepted date: 5 July 2013

Please cite this article as: Dong Futao, Du Linxiu, Liu Xianghua, Xue Fei, Optimization
of chemical compositions in low-carbon Al-killed enamel steel produced by ultra-fast con-
tinuous annealing, Materials Characterization (2013), doi: 10.1016/j.matchar.2013.07.006

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 proof
before it is published in its final 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://dx.doi.org/10.1016/j.matchar.2013.07.006
http://dx.doi.org/10.1016/j.matchar.2013.07.006


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 

Title: Optimization of chemical compositions in low-carbon Al-killed 

enamel steel produced by ultra-fast continuous annealing 

 

Authors: Futao Dong
a,
*, Linxiu Du

a
, Xianghua Liu

a
, Fei Xue

b
 

aThe State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, PR China 

bCollege of Electrical Engineering, Hebei United University, Tangshan 063000, PR China 

 

* Corresponding author. Tel.: +86-024-83679370; fax: +86-024-23906472. 

E-mail addresses: dongft@sina.com 

 

Abstract:  

The influence of Mn, S and B contents on microstructural characteristics, mechanical 

properties and hydrogen trapping ability of low-carbon Al-killed enamel steel was 

investigated. The materials were produced and processed in laboratory and the ultra-fast 

continuous annealing processing was performed using a continuous annealing simulator. It 

was found that increasing Mn, S contents in steel can improve its hydrogen trapping ability 

which is attributed by refined ferrite grains, more dispersed cementite and added MnS 

inclusions. Nevertheless, it deteriorates mechanical properties of steel sheet. Addition of trace 

boron results in both good mechanical properties and significantly improved hydrogen 

trapping ability. The boron combined with nitrogen segregating at grain boundaries, cementite 

and MnS inclusions, provides higher amount of attractive hydrogen trapping sites and raises 

the activation energy for hydrogen desorption from them. 
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