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Abstract

In this study, the microstructure of pure titanium was modified using the angular channel
pressing process (ECAP) and then its corrosion behavior in mouthwash solution was
investigated. Optical microscopy examinations, microhardness measurements, X-ray
diffraction (XRD) and electrochemical evaluations were used to achieve the goals of this
study. Based on the findings, although the microhardness increases by increasing the
number of ECAP passes with the B¢ route and 135° angle; however, cracking of the
treated samples was observed after 4 passes. Qualitative and quantitative examination of
XRD patterns indicate that the ECAP process does not lead to the production of strain-
induced phases, but this process is accompanied with an increase in the compressive
stress and a decrease in grain size. Besides, as a result of the increase in the density of
crystalline defects, electrochemical activity of the sample increases and its initial
corrosion rate enhances. However, this increase in activity is associated with the
formation of a film of corrosion products on its surface, which increases its corrosion
resistance in mouthwash.

Keywords: Pure Titanium, Severe Plastic Deformation, Equal Channel Angular Pressing
(ECAP), corrosion.
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1. Severe Plastic Deformation (SPD)

2. High Angle Grain Boundaries (HAGBs)

3. Ultrafine Grain/Nanocrystalline (UFG/NG)
4. Equal Channel Angular Pressing (ECAP)
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1. Open Circuit Potential (OCP)
2. Potentiodynamic Polarization (PDP)
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