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A Review on the Constrained Groove Pressing (CGP) Process

Kaveh Alizadeh'

1- Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran.
* k_alizadeh@aut.ac.ir

Abstract

In recent decades, the application of ultra- fine grain materials or nano-structures has increased dramatically due to their superior physical,
mechanical, chemical and superplastic properties. Severe plastic deformation techniques are one of the most effective methods for the production of
fine-grained materials, which, by applying large shear strains to the sample without changing its dimensions, causes the microstructure of the sample
to be fine-grained. The constrained groove pressing is one of the methods to process fine grain sheet metals. In this process, each pass is made up of
four cycles, two cycles in a grooved die, and two subsequent cycles in the flat die. After the sheet is placed between the upper and lower half of the
grooved die, the sheet is subjected to a pure shear strain under plane strain condition. After this process, the sheet properties such as tensile strength,
hardness and corrosion resistance are remarkably improved due to the refining of the material microstructure. Since the introduction of this process in
2002, many studies have been done on the effect this process on various sheet metals mechanical, metallurgical and physical properties such as
aluminum, low carbon steel, titanium and nickel. This paper, is a brief review of the effect of this process on the physical, mechanical and
metallurgical properties of sheets, including microstructural changes, strength and ductility, hardness, super plasticity, electrical resistance, and
welding ability, will be carried out.

Keywords
Plastic deformation, Large deformation, Constrained groove pressing, Microstructure, Mechanical properties
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