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One of the new approaches to produce nanoscale metals with ultera fine grains is applying
severe plastic deformation on initial sample with coarse grains. In this method, by applying
intense strain to the sample in several steps, the size of the grain decreases to a nanoscale,
which results in the improvement of the mechanical and physical properties of the metals.
One of the most important methods for this purpose is the constrained groove pressing (CGP)
method. Due to the need for a small weight of space structures, sheets of aluminum alloys,
aluminum?7075-T6, and steel 4130 were selected. The mechanical behavior of the sheets was
studied experimentally. The simulation of the interaction between the fluid and the structure
was performed for a curved fin model with three different alloys and the deformation of the
flying rocket was compared. The results show that the size of the aluminum?7075-T6 block
decreases from 60 microns to 270 nm with increasing the stages of the process, while the yield
strength in the fourth pass increases compared to the annealed sample by 38%. The tensile
strength increased by 34%, and the length elongation in the fourth passes reduced by 40%.
The total deformation in the fin of the aluminum 7075-T6 improved to 99.9% with the CGP
process. However, the amount of deformation in the steel 4130 fin compared to the CGPed
aluminum?7075-T6 is less than 0.1% of the total deformation.

Keywords Plastic Deformation; Spatial Structures; Constrained Groove Pressing; Simulation;
Mechanical Behavior
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