
Author’s Accepted Manuscript

Effect of Aging of 2507 Super Duplex Stainless
Steel on Sliding Tribocorrosion in Chloride
Solution

J. Michael Shockley, Derek J. Horton, Kathryn J.
Wahl

PII: S0043-1648(16)30481-1
DOI: http://dx.doi.org/10.1016/j.wear.2017.03.019
Reference: WEA102122

To appear in: Wear

Received date: 17 October 2016
Revised date: 7 March 2017
Accepted date: 9 March 2017

Cite this article as: J. Michael Shockley, Derek J. Horton and Kathryn J. Wahl,
Effect of Aging of 2507 Super Duplex Stainless Steel on Sliding Tribocorrosion
in Chloride Solution, Wear, http://dx.doi.org/10.1016/j.wear.2017.03.019

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/wear

http://www.elsevier.com/locate/wear
http://dx.doi.org/10.1016/j.wear.2017.03.019
http://dx.doi.org/10.1016/j.wear.2017.03.019


Page 1 of 29 
 

Effect of Aging of 2507 Super Duplex Stainless Steel on Sliding Tribocorrosion in 
Chloride Solution 

 
J. Michael Shockley3, Derek J. Horton1, Kathryn J. Wahl2 
 
1
Center for Corrosion Science and Technology (Code 6134). Naval Research Laboratory, Washington, 

DC 20375 USA 
2
Tribology and Molecular Interfaces Section (Code 6176). Naval Research Laboratory, Washington, DC 

20375 USA 
3 NRC Postdoctoral Research Associate sited in Chemistry Division, Naval Research Laboratory, 
Washington, DC 20375 USA 

 
 
 
Abstract 
 
Grade 2507 super duplex stainless steel ordinarily achieves a balance of corrosion 

resistance and mechanical properties through its dual phase ferrite-austenite 

microstructure. However, heat treatment in the 600-900°C temperature range causes 

phase transformations to occur, developing complex microstructures with secondary 

phases including sigma phase, secondary austenite, chi phase, and chromium nitrides. 

It has already been demonstrated that in tribocorrosion experiments in 0.6 M NaCl in 

anodic potentiostatic conditions, the passivity of aged 2507 is eliminated due to 

mechanical wear, and pitting can occur in and near the wear track. However, the 

precise mechanism of this loss of passivity is not yet understood. In the present study, 

we explore the tribocorrosion behavior at selected phases and grain boundaries. 

Correlating the microstructural features to local surface topography changes and the 

current transient response revealed precise details of the wear-induced corrosion 

behavior. 
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