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A Study on the Hybrid-ECAP Process to Produce Ultra-Fine Materials

0 F 9l* o o &*
Lee, Ju-Hyun Lee, Jin-Ho
ABSTRACT

The development of the equal channel angular pressing(ECAP) process in metals has recently provided a

feasible solution to produce ultra-fine or nano-grained bulk materials with tailored material properties.

However, ECAP process is difficult to scale up commercially due to requirements of an excessive load.

In this paper, a new Hybrid-ECAP process with torsional die is considered to obtain materials of

ultra—fine grain structure under low forming load. An upper bound analysis and numerical simulation
(DEFORM 3D, a commercial FEM code) are carried out on the torsional die. By the upper bound
analysis, analytical expression for the compression force and rotation speed are obtained. By the FEM

analysis, the distribution of strain, stress and deformation are obtained. These results show that the

Hybrid-ECAP is a useful process because this process can obtain the homogeneous deformations with

relatively low forming load. Additionally, due to decreased forming load, die life can be improve.

FQ7)eg0](FA]) : Hybrid-ECAP(E3He7134), Upper Bound Analysis(’3AI31%), Finite Element Analysis

(f3ka 2 314), Torsion(HIEH)
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[Z 1] The simulation conditions for Hybrid-ECAP
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size fact angle | velocity f di y
(hgmm X dymm ) actor () (mm,/sec) of die
(rad/sec)
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[28 3] Three Dimensional FE model of ECAP
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[1%l 4] Stress-displacement curve for annealed
AI1100-O in tension showing behavior
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with rotational dies using the plasticine
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