Q@A =23 Ad, A303 A7TE,pp. 765~772, 2006 765

(==
SEE4NE THAA FY9 Dg el A vAE 9F
Y. A48T et - AT Ays™. gaz™

(20053 94 1304 uT,zoosld 59 4 ArgE)

Effects of Sectional Shape of Die During ECAP Process
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Abstract

Much research efforts have been made on the equal channel angular pressing (ECAP) which produces
ultra-fine grains. Along with the experiments, the finite element method has been widely employed to
investigate the deformation behavior of specimen during ECAP and the effect of process parameters of ECAP.
In this paper, sectional shape change has been investigated during ECAP with the pure-Zr, Zr-702 by using
three-dimensional finite element analysis. The results have been compared with experimental results.
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Fig. 1 A schematic diagram ECAP
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(a) Rigid die(square shape)

(b) Specimen (a) Rigid die(square shape)

X U X
(d) Specimen (c) Rigid die(circle shape)
Fig. 2 FE model of ECAP($=135°, ¥=45°)

(c) Rigid die(circle shape) (d) Specimen -

Fig. 3 FE model of ECAP($=90°, ¥=20°)

Table 1 Material properties

Materials Pure-Zr 76702 o]
Mechanical (Room (3507C) g
Properties Terp.) £ 20 ®
Young’s Modulus(GPa) 28.73 6.98 2 1 @ ~——— Pure-Zr{Room Temp.)
100 @ —— 2(-702(350°C)
Yield Strength(MPa) 180 116 — . . . ,
0.0 02 04 08 o8 1.0 12
True strain
Ultimate Tensile
Strength(MPa) 270 195

Fig. 4 True stress-strain diagram for specimen
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(b) Circular section

Fig. 5 Equivalent plastic strain distribution innerside
(P=135°, ¥=45°, u=0.05)
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Fig. 8 Pressing load($=135°, ¥=45°, u=0.0)
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Fig. 9 Pressing load($=135°, ¥=45°, u=0.05)
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Fig. 11 Equivalent plastic strain distribution inner side
($=90°, ¥=20°, p=0.05)
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Fig. 16 Deformed shape of specimen
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