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A comparison between deformation behavior of ECAP,

Cross-ECAP and TE by finite element analysis in AA1070

Abstract

Nowadays one the effective manufacturing process to achieve ultrafine-grained structure
and modified mechanical properties of metallic materials is severe plastic deformation
(SPD). Among SPD techniques, many researches have been performed on equal channel
angular pressing (ECAP), twist extrusion (TE) and a new modified ECAP method entitled
as cross-equal channel angular pressing (Cross-ECAP). Therefore, the deformation
behavior of the deformed sample produced by above methods is a choice of interest.
Moreover, homogeneity of the deformation as key factor of the uniform distribution of
mechanical properties of the processed sample is an important issue. In present paper,
the deformation behavior of AA1070 aluminum alloy sample in ECAP, Cross-ECAP and TE
with the help of finite element analysis is investigated. In order to analyze the deformation
behavior, the strain distribution and flow of the material is analyzed. Finite element
analysis is performed by using DEFORM-3D™ finite element commercial software. In
order to verify the simulation results, a comparison with the results of other scientific
paper is performed. Results show that the filling fraction of the die in Cross-ECAP is higher
than the other methods, therefore, this provides the possibility of repetition of the
process and achievement of higher strain. The average plastic strain of 3.5 is imposed on
the sample during Cross-ECAP, consequently, this process can deform the sample severely
than the other techniques. Moreover, it is observed that the homogeneity of the
deformed sample during TE is reduced which is not desirable in SPD techniques.

Keywords: FEA, severe plastic deformation, ECAP, TE.
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