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Finite Element Analysis of Deformation Behavior due to Material Properties
during Equal Channel Angular Pressing
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ABSTRACT

Much research efforts have been made on the equal channel angular pressing (ECAP) which produces ultra-fine
grains. Among many process parameters such as channel angles, frictions, die deformations and materials employed, the
effects of material properties on the deformation behavior have been investigated. The finite element method has been

used to investigate this issue.
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Specimen

Fig. 1 A schematic diagram of ECAP
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(a) Specimen

(b)o

Fig. 3 FE model with rigid ECAP die
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Fig. 4 Deformed mesh during ECAP with pure-Zr Fig. 5 Deformed mesh during ECAP with Al 1100-0
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Materials E Y.S U.T.S E.S
Pure-Zr 7714 270 820 0.035
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E : Young’s modulus(MPa)
S s LL: Y.S : yield strength(MPa)

U.T.S : ultimate tensile strength(MPa)
E.S : elastic strain

(a) Elastic-hardening plastic model
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