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Plastic Deformation of Die due to Friction during Equal Channel Angular Pressing
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ABSTRACT

Recently equal-channel angular pressing (ECAP) has been employed to produce ultra-fine grain size materials. In this

paper pure-Zirconium is considered due to its applicability to nuclear reactors. Among many process parameters of ECAP
frictional effect on the plastic deformation of die has been investigated. The back pressure effect due to friction increases the

stress level of die especially at the crossing area of channels, which may result in plastic deformation of die. The finite

element method has been employed to investigate this issue.
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Specimen

Fig. 1 A schematic diagram of ECAP.
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Table 1. Material property of die(SKD6) and
specimen(pure-Zr)

Materials E Y.S U.T.S
Pure -Zr 7714 270 820
SKD6 200000 1480 1800

E: Young’s modulus (MPa)
Y.S : Yield Strength (MPa)
U.T.S : Ultimate Tensile Strength (MPa)
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Fig. 3 Von Mises stress distribution(11=0.0)
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Fig. 4 Von Mises stress distribution(n=0.25)
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Fig. 5 Pressing load and ram displacement relation
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Fig. 6 Equivalent plastic strain change during ECAP
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