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Finite Element Simulation of 5052 Aluminum Alloy Deformation Behavior in
a New Type of Equal Channel Angular Pressing Process

DONG Wei-xia, WANG Xiao-xi, XIA Hua-ming, ZHU Zhen
(School of Mechanical and Electrical, Xuzhou Institute of Technology, Xuzhou 221018, China)

ABSTRACT: The aim of this work was to use the new type of sever plastic deformation technology called Forward extru-
sion-equal channel angular pressing ( Forward extrusion-equal channel angular pressing, FE-ECAP) to study the deforma-
tion behavior of 5052 aluminum alloy at room temperature. Based on the DEFORM-3D finite element simulation software,
the deformation behavior of 5052 aluminum alloy was simulated under the FE-ECAP technology, and the squeezing load, e-
quivalent strain and the distribution of velocity during the process of deformation were studied. During the FE-ECAP de-
formation process, the pressing load curve showed a distribution of double-mountain shape, the first peak value occurred a-
round the mouth of the pressing die, the second one appeared at the corner, and the value of extrusion load reached 347
kN, which was the maximum value in the whole deformation process. After FE-ECAP deformation, the effective strain mas-
sively accumulated, which made the main deformation area reached a high degree of highly uniform deformation condition.
The metal flow velocity at the outer corner of the billets was larger than the value of flow velocity at the inner corner. Ac-
cording to the results, under the FE-ECAP technology, the uniformity of billets deformation should be improved in order to

enhance the performance of the deformed billets.
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