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A review on the effects of severe plastic deformation on the corrosion behavior of
metallic materials
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Abstract

In the present study, in addition to reviewing the severe plastic deformation (SPD) processes and their mechanisms in the
microstructural evolution, previous researches on the corrosion behavior of various metallic materials that have undergone SPD are
investigated. Grain size, as an important metallurgical parameter, affects a broad range of mechanical, chemical, physical and
electrochemical properties of metallic materials. As mostly reported, the reduction in grain size is in line with a considerable
improvement in the mentioned properties. In recent years, SPD methods have been nominated as an ideal way to reach nano- and
ultrafine-grains. Among the mentioned properties, the corrosion performance of ultrafine-grained materials produced by SPD
methods is still controversial for researchers. The purpose of this study is to review the SPD methods, the mechanism of grain
refinement during them, and their effects on the corrosion behavior of various metals and engineering alloys such as steels,
aluminum, titanium, copper, and magnesium.

Keywords: Metallic Materials, Severe Plastic Deformation, Grain Size, Corrosion Behavior, Residual Stress, Texture.
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? Chemical Vapor Deposition (CVD)
* Rapid Solidification (RS)

4 Electrochemical Deposition (ED)

3 Severe Plastic Deformation (SPD)
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* High Pressure Torsion (HPT)
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° Multidirectional Forging (MDF)

¢ Cyclic Extrusion-Compression (CEC)

7 Repetitive Corrugation and Straightening (RCS)
¥ Severe Shot Peening (SSP)

? Sliding Friction

1 Ultrasonic Shot Peening (USSP)

' Surface Mechanical Grinding (SMG)

"2 Laser Peening (LP)

1% Severe Wire Brushing (SWB)
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