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THE Method

THE Method for Crevice Corrosion Repassivation Potentials

Localized corrosion, including crevice corrosion, is a leading cause of corrosion-induced
failures. THE Method (Tsujikawa-Hisamatsu-Electrochemical Method) has been proposed to
measure crevice corrosion repassivation potentials.

This protocol for studying the repassivation potential of a corroding crevice was first suggested
by Tsujikawa and Hisamatsu in 1980 (Ref 1,2). Recent interest in very long service-life alloys
(Ref 3,4) has rekindled interest. We became involved when a Gamry user asked us to prepare a
special script to automate the testing.

Because of Gamry’s Open Source Scripting approach to software development, the experiments
were fairly easily done in the Gamry Framework ™ Explain™ scripting language. Gamry’s
Echem Analyst™ scripts, written in Microsoft’s Visual Basic for Applications, were also easily
modified.

Like the Critical Pitting Potential experiment (ASTM F746), THE Method involves a
stimulation phase and a repassivation phase. The stimulation phase is a potentiodynamic ramp
towards more anodic potentials. The ramp stops when the current reaches a critical threshold (20
nA/cm?), indicating that crevice corrosion has been initiated. The sample is then
galvanostatically held at this current density for a fixed time (2 hours). At the end of this
galvanostatic hold, the potential is measured. The cell is returned to potentiostatic control at this
potential.
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The potential is then stepped towards the original open circuit potential in 10 mV increments.
During these potentiostatic steps the current is monitored. If the current continues to increase,
that is the indication that crevice corrosion is continuing. If the current does not increase when
the potential is held for two hours, then the repassivation potential has been reached.

The adjacent plot shows the potential (green) and current (blue) recorded during a typical run. In
this plot, the potentiodynamic scan lasted for about 1 hour and terminated when the current
density reached 20 pA/cm?®. During the galvanostatic hold (hours 1 to 3) at this current density
the potential decays. At the end of the hold, the potential is stepped towards a more cathodic
potential. We see that the current continues to increase during these steps. This is a clear
indication that the crevice corrosion is still accelerating. Finally, when the potential is stepped to
about 0.13V, the current no longer increases, indicating that the repassivation potential has been
reached.

At this time there are no ASTM standards covering this technique. However, a Task Group
(TGO06 of GO1.11) has been charged with looking at the technique. If you would like to see if
THE Method can work in your application, contact us!
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