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Article Information Abstract
Original Research Paper In line with the need of various industries for materials with a high strength-to-weight ratio, the
Received: 7 January 2024 use of severe plastic deformation (SPD) methods has become particularly important. The
Accepted: 13 February 2024 constrained groove pressing (CGP) process is one of the most effective methods of SPD to produce
metal sheets with a very fine grain structure. In this research, the effect of the CGP process on
Keywords: aluminum alloy 6061 sheet has been studied experimentally. Therefore, in this direction, the CGP
Aluminum Alloy 6061 Sheet process was carried out experimentally up to two complete passes. After the process, in order to
Constrained Groove Pressing (CGP) evaluate the mechanical properties of the deformed sheets, tensile and microhardness tests were
Mechanical Properties performed, and the microstructure of the sheets was studied using optical microscope images.
Microstructure The results showed that the average hardness in the first pass has increased by 41.7% and 48.9%

in the direction of length and thickness, respectively. Similarly, in the second pass, the average
hardness in the direction of length and thickness increased by 52.7 and 58.9 percent compared to
the initial sheet. Also, the tensile test results showed that the CGP process increased the yield
strength by 150% in the second pass. The results of microstructural studies showed that the grain
size in the CGP process decreases during two passes. Of course, the amount of grain size reduction
in the second pass is less than the first pass. In addition, it was observed that the decrease in the
average grain size in the thickness direction is greater than in the longitudinal direction.
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1 Severe Plastic Deformation (SPD)

2 Equal Channel Angular Pressing (ECAP)

3 Accumulative Compound Extrusion (ACE)
4 Accumulative Roll Bonding (ARB)

5 Constrained Groove Pressing (CGP)
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