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Three Dimensional Finite Element Analysis of ECAP with pure-Zr

Kang Moo Lee, Gi Hwan Kwon*(Mech. Eng. Dept. KU), Soo-Won Chae(Mech. Eng. Dept. KU), Sook In
Kwun(Met. Eng. Dept. KU), Myung Ho Kim and Sun Keun Hwang(Met. Eng. Dept. Inha Univ.)

ABSTRACT

A lot of investigations have been made in recent years on the equal channel angular pressing (ECAP) which produces
ultra-fine grains. The finite element method has been used to investigate this issue. In this paper, pure-Zirconium is
considered for ECAP process by three dimensional finite element analysis. The effects of friction on the deformation
behavior have been investigated and compared with two dimensional finite element analysis.

Key Words : Equal channel angular pressing (ECAP, 5% 2 2%} %), Three dimensional finite element method (3 3}
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Specimen

Fig. 1 A schematic diagram of ECAP.
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(a) Rigid die( ¢=135°, y=45°) (b) Specimen
Fig. 2 Two Dimensional FE model of ECAP
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(a) Rigid die( $=135", y=45") (b) Specimen
Fig. 3 Three Dimensional FE model of ECAP
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Table 1. Material properties of specimen

(pure-Zr)
Materials E Y.S U.TS
Pure -Zr 7714 270 820

E: Young’s modulus (MPa)
Y.S : Yield Strength (MPa)
U.T.S : Ultimate Tensile Strength (MPa)
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(b) Equivalent plastic strain(u=0.1)
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(c) Equivalent plastic strain(u = 0.18)
Fig. 4 Equivalent plastic strain at Section $-S ,T-
T

(0=135°, =45
°, AlEel oS WS FT FRANE 2 A
ANl Ha) WPl HA rikod, 9 ¥
25 wolAE 2 A o4 Aol Hle) of ¢
27 e A& ¢ 5 Utk wdel 9E BAT-

TyellA s AlHe ofai(T WEhHt F FRoAME
2 Aol vls W Fol A vepgrot, 9 FE

(T HahollMe 2 A4 i Boh odi &4 e
Wk webA 3 49 Y A BE i ol
Aol BEE BEJ p=0.1 oA 0.11~0.85 24, 2
a4 dMM 0.12~0.44 o) H|3] 2 zol7t R =2
2 ETY AE L F AU

8 XA HE )g- AW E % u};&;ﬂ
F7t 7 gl whet A 233 3
A FEayFe vlus By 2 z}% sﬂ
ZAFW7E 018 ol HE 47
oliz, 3 A #MIME 0314 olr}. o
Iwahashi & 324U HEY (YlME otz 7
@stA 0453 o F2 2L 5 Yok wekA 2 A
| E 3 Y FEasHA o & FFAA
HWHgo] AT S ¢ Yok

Fig. 5~Fig. 7 & ab2AFw7t 0.0, 0.1, 0.18 4
o 2 29 A 3 A9 slMelA o) <k 20mm
AZ WeZE do d8A5Y geE 2dFEh

N

(a) Two Dimension

(b) Three Dimension
Fig. 5 Displaced mesh contour(n =0.0)

(a) Two Dimension (b) Three Dimension
Fig. 6 Displaced mesh contour(u =0.1)

(a) Two Dimension (b) Three Dimension
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Fig. 7 Displaced mesh contour(n =0.18)
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Fig. 8 Pressing Load and Ram Displacement
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