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In this study corrosion resistance of 316L stainless steel has been investigated in a solution
containing different percentages of hypochloric solution. In order to examine the rate and
mechanism of the occurrence of pitting corrosion in this steel, various corrosion tests have
been used. In addition, the locale of the pitting corrosion has been examined by scanning
electron microscope. Results show that the presence of chlorine ion with the increase of
cathodic reaction rates cause to increase the likelihood of pitting corrosion in 316L steel.
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Advanced Engineering Forum

Effect of Chlorine lon on the Col of 316L
Steel

Eiman Aghababaei'#, Hamid Reza Javadinejad®®,
Mohsen Saboktakin Rizi**', Marzieh Ebrahimian*®
*Department of Engineerng New Science, Iran University of Industries and Mines, Tehran, fran

*34pepartment of Materials Engineering, Nqalam Branch, Islamic Azad University, isfahan,
P.0Box 517, Iran
*Elr com, *hamid.
“mohsen. com, “marzy_

Keywords: pitting corrosion, stainless steel, chlorine ion

Abstract. In this study corrosion resistance of 316L stainless steel has been investigated in a
solution containing different percentages of hypochloric solution. In order to examine the rate and
mechanism of the occurrence of pitting corrosion in this steel, various corrosion tests have been
used. In addition. the locale of the pitting corrosion has been examined by scanning electron
microscope. Results show that the presence of chlorine ion with the increase of cathodic reaction
rates cause W increase the likelihood of pitting corrasion in 3161 steel

1. Introduction

inless stecls are the wide group of special alloys that have been mostly developed for corrosion

istant applications (1], In these alloys, formation of destructive phas i
resistance and toughness i being minimized using alloying elements and proper thermal-
mechanical processes (2].
The stainless steels such as 316 grades have good corrosion resistance because of forming the stable
the passive layers on their surfaces. According o this, one of the most important factors is
environment pH. It has strong effect on the kinetics of the anodic reaction and therefore properties
of passive layer. In neutral and alkaline environments, these passive layers are more stable than in
acidic environments. By decreasing pH the passive layer tends to dissolution and loses its protective
propertics (3]
The passivation of the stainless steels affects also in the presence of ageressive ions specially
chloride ions (C1') in environment. In these conditions anodic polarisation higher than critical
potential or pitting potential (E), causes o a local breakdown of the passive fayer on sample
surfisce and as a result pitting corrosion can be occurred. The comosion potential of the sample can
be changed to positive anodic dircetion through oxidizing agents depends on environment pH.
Therefore pitting potential depends on the electrochemical heterogeneity of the surface, the pits
nucleation and repassivation of stainless steels [4-7) There are several theories about the piting
initiation that for all cases it is necessary 1o assume the adsorption of chloride anion cn the metal
surface [8]. However, depending on the environment, the effect of chemical composition on the
comasian behavior of stainless steels is another important factor that it should be to design and
applications. For example, Mo Alloying increased pitting corosion resistance of 316 grades. Also,
higher Cr and Ni amounts improve corrosion behavior of the stainless stecls especially in acid
environments. In fact Cr and Ni promote the compact, adhesive and passive Cr203 film formation
on surface that it causes to enhancement of corrosion resistance of steel [9, 10]. However, presence
of Carbon also affects corrosion resistance of the stainkss stcels. Generally, C causes 10 scgregation
of Cr as the chromium carbide from solid solution in the alloy and, as a result, decreasing the
chromium value available to guarintee corrosion resistance. This causes to precipitation of
chromium carbide at austenite grain boundaries that increasing risk of inter-granular corrosion
because of Cr depletion at these sites as called sensitization {11
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