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ABSTRACT

Equal channel angular pressing has been employed to produce materials with ultra-fine grains that have high strength and
high corrosion resistance properties. Along with the experiments, the finite element method has been widely performed to
investigate the deformation behavior of specimen and the effects of process parameters of ECAP. In general, several steps of
ECAP have been repeatedly executed. In this paper, the effects of sectional shape change have been investigated during
ECMAP (RouteA, RouteC) with pure-Zr by using three-dimensional finite element analysis. The results have been compared
with the experimental results.
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Fig.) A schematic diagram of ECAP

Initial

Fig.2 A schematic diagram of two ECMAP routes
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(a) Rigid die for route A(square) (b) Specimen

(c) Rigid die for route A(circle) (d) Specimen

Fig.3 FE model of ECAMP for route A

Table! Material Properties of pure-Zr

Young’s modulus(MPa) 28,730
Yield Strength(MPa) 180
Ultimate Tensile Strength(MPa) 270
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(a) Rigid die for route C(square) (b) Specimen
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(d) Specimen
Fig.4 FE model of ECAMP for route C

(c) Rigid die for route C(circle)
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Fig.5 Equivalent plastic strain after Ist pass
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Fig.6 Pressing load for Ist pass
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Fig. 7 Equivalent plastic strain after route A
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Fig. 8 Pressing load for route A
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Fig.9 Equivalent plastic strain afier route C
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Fig.10 Equivalent plastic strain after route C
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