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Abstract

Equal channel forward extrusion process as a severe plastic deformation method has been experimentally
and numerically investigated on the 6082 aluminum alloy. Ultrafine grain structure with the average grain
size of 465 nm after the fourth pass indicated a considerable improvement of the tensile strength and
hardness values. The samples hardness measurements showed higher hardness values in the region close
to the longitudinal edges than that of the transversal edges. The numerical results also showed a similar
trend in which these regions experience higher amount of plastic strain during the process. The tensile
strength and the toughness of the aluminum sample showed a rapid increase after the first pass followed
by a gradual increase up to the third pass and slight decrease at the final pass. Furthermore, the impact test
results denoted that material with the high strength and brittle characteristic is obtained after the final pass
as compared to the initial condition. Moreover, XRD analyses revealed the intense reduction of the
crystallite size and increment of the lattice micro-strain. Finally, the numerical outputs showed an

imposed effective strain of 0.93 with the standard deviation of 0.36 after the first ECFE pass number.

Keywords: Severe plastic deformation; Equal channel forward extrusion; Mechanical properties; Impact

behavior; Microstructural characterization; Finite element analysis

1. Corresponding author: Tel.: +98 914 401 7268

E-mail address: mebrahimi@iust.ac.ir



Download English Version:

https://daneshyari.com/en/article/7976131

Download Persian Version:

https://daneshyari.com/article/7976131

Daneshyari.com


https://daneshyari.com/en/article/7976131
https://daneshyari.com/article/7976131
https://daneshyari.com

