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HIGHLIGHTS

GRAPHICAL ABSTRACT

e CGP was performed up to four
passes on Al6061.

e Grain refinement was very intensive
at the first processing pass.

e The corrosion rate was decreased by
the addition of pass number.

e Surface corrosion SEM was in good
agreement with the test results.
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The so-called severe plastic deformation processes have received great
attention from researchers due to the production of materials with
desirable physical and mechanical properties through grain refinement.
In this work, the corrosion behavior, hardness, and microstructure of
6061 aluminum alloy (Al6061) have been investigated after processing by
constrained groove pressing (CGP). The results showed that the average
grain size of the annealed sample, which was 42 micrometers, reached 24,
17, and 16 micrometers in the first, second, and fourth passes,
respectively. Also, the hardness of the initial, first, second, and fourth
passes was 33, 48, 56, and 57 HV, respectively. Therefore, the average
hardness value increases dramatically at first, and then the increasing
trend slows down in subsequent passes. Finally, the corrosion resistance
of samples increases with CGP operation, so that the corrosion current of
the first, second, and fourth pass samples shows a decrease of 45%, 59%,
and 65%, respectively, as compared to the initial sample. The corrosion
current reduction due to the CGP application is due to the decrease of
surface defects such as holes, cracks, and open porosity, which was proven
by the scanning electron microscope obtained from the corrosion surface
of the samples. Finally, the sample weight reduction (the weight difference
before and after the corrosion test) at different CGP conditions confirmed
the results of the polarization curves.
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