
Accepted Manuscript

Effect of accumulative roll bonding process on the electrochemical behavior of

pure copper

A. Fattah-alhosseini, O. Imantalab

PII: S0925-8388(15)00306-0

DOI: http://dx.doi.org/10.1016/j.jallcom.2015.01.208

Reference: JALCOM 33272

To appear in: Journal of Alloys and Compounds

Received Date: 21 November 2014

Revised Date: 22 January 2015

Accepted Date: 24 January 2015

Please cite this article as: A. Fattah-alhosseini, O. Imantalab, Effect of accumulative roll bonding process on the

electrochemical behavior of pure copper, Journal of Alloys and Compounds (2015), doi: http://dx.doi.org/10.1016/

j.jallcom.2015.01.208

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.jallcom.2015.01.208
http://dx.doi.org/http://dx.doi.org/10.1016/j.jallcom.2015.01.208
http://dx.doi.org/http://dx.doi.org/10.1016/j.jallcom.2015.01.208


  

 1 

 

Effect of accumulative roll bonding process on the electrochemical 

behavior of pure copper  

 

A. Fattah-alhosseini 
٭
, O. Imantalab 

Faculty of Engineering, Bu-Ali Sina University, Hamedan 65178-38695, Iran 

 ( Corresponding Author, Fax: +98 813 8257400, E-mail: a.fattah@basu.ac.ir ٭)

 

 

Abstract 

In this study, the effect of accumulative roll bonding (ARB) process on the 

electrochemical behavior of pure copper in 0.01 M borax solution has been investigated. 

The microhardness tests showed that by implementing the ARB process the values of 

microhardness improve with increasing the number of ARB cycles. Moreover, a drastic 

increase of microhardness was seen (~100%) after the second ARB cycle. 

Potentiodynamic polarization plots and electrochemical impedance spectroscopy (EIS) 

measurements showed that increasing the number of ARB cycles offer better conditions 

for forming the passive films. In the Mott–Schottky analysis, no evidence for n-type 

behavior was obtained, indicating that the oxygen vacancies and the copper interstitials 

do not have any significant population density in the passive films. Also, this analysis 

revealed that with increasing the number of ARB cycles, the acceptor density of the 

passive films decreased. 
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