
Accepted Manuscript

Title: 5Corrosion behavior of nitrogen alloyed martensitic
stainless steel in chloride containing solutions

Authors: Xing Qi, Honghuan Mao, Yitao Yang

PII: S0010-938X(16)31288-4
DOI: http://dx.doi.org/doi:10.1016/j.corsci.2017.02.027
Reference: CS 7020

To appear in:

Received date: 30-11-2016
Revised date: 16-2-2017
Accepted date: 19-2-2017

Please cite this article as: Xing Qi, Honghuan Mao, Yitao Yang, 5Corrosion behavior of
nitrogen alloyed martensitic stainless steel in chloride containing solutions, Corrosion
Science http://dx.doi.org/10.1016/j.corsci.2017.02.027

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/doi:10.1016/j.corsci.2017.02.027
http://dx.doi.org/10.1016/j.corsci.2017.02.027


Corrosion behavior of nitrogen alloyed martensitic stainless 

steel in chloride containing solutions 

 

Xing Qi
a
, Honghuan Mao

a
, Yitao Yang

a, *
. 

 

a 
School of materials science and engineering, Shanghai University, Shanghai 200072,China  

 

Highlights: 

 Nitrogen bearing experimental steels possess more superior corrosion resistance. 

 An optimum range of nitrogen contents is discovered 

 Nitrogen and carbides are the main factors influencing the corrosion properties. 

 An underlying mechanism for evolution of corrosion behavior is proposed. 

 

 

ABSTRACT:  

Influence of nitrogen alloying on corrosion resistance of martensitic stainless steels (MSSs) with 

different nitrogen contents was investigated by immersion corrosion measurement and 

electrochemical measurement in chloride medium. It was observed that the nitrogen bearing MSSs 

exhibit more superior corrosion resistance, and an optimum range of nitrogen content between 0.04-

0.05 wt % was found. The degradation of corrosion properties happened in higher nitrogen bearing 

samples is attributed to the occurrence of more concentrated Cr-depleted zones resulted from 

massive Cr-rich M23C6 carbides precipitation, although nitrogen addition is believed to be able to 

improve the corrosion resistance of MSSs effectively. 
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1. Introduction 

Owing to the preferable combination of mechanical properties and corrosion resistance, 

conventional martensitic stainless steels (MSSs) are widely applied in many industries such as 

machinery manufacturing, medical equipment and aerospace, etc[1-3]. However, MSSs are not as 

good as austenitic stainless steel, it is lacking in localized corrosion resistance in some specific 

environments, and is especially sensitive to pitting corrosion when such anionic species as chloride 

ion is in presence[4]. In order to meet the continuous growth of usage requirements, it is significant 

to improve the critical performance of MSSs. Since nitrogen as an alloying element in iron-based 

alloys was found in last century, nitrogen bearing steels have attracted increasing attention, and the 

effects of nitrogen addition on different properties of stainless steels were profoundly investigated 

during the several decades[5-7]. It is well documented in many publications [8-10] that nitrogen 

could promote the improvement of the microstructure evolution, which consequently leads to the 
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