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Fig. 1 Schematic of ECAP mould
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Fig. 2 Initial finite element net for
ECAP simulation

1.4 HEELSEHAYIEE
1.4.1 BHSHIEE

FEFLFE S ST 10 mm x 10 mm x 40 mm, 4G
WEMRBEMHNM = 120°, s W= 55 ( Hig
BRI SHAHR), MG SCE SR S5, R WA
@= 120°, A W= O (A ERAH FUBLHE A1 A1 X AR
TEAT MBS . M REE AN B 2 b1, B I i
FERAR(0. 001~ 0.01 m/s) I, HF#E 5 S 27 5]
(1 B i 5 250 s Jod R A AR T L B 1) T v T 2B AN
i, RSB ] B ARSI R, e a5 R

VAR IR FE I 4 AR A
1.4.2  JRASIY JyBE K Ry —Ri7s il 2k

DEFORM-2D 1 B2 7T 3 A4 G2 B A2 . ) 1 7 v
HFR: RS ATENERRES (e & T) F
(IR 187 77 LSO R (T 2 AT SR, A PR G
PR B0 N B0 1 ST A 5 — Rl
AR R F7 LA B 2 28 2K 1 T 2N T R
¥ o AR AR 1 A7 B 3 Bs g 1100 45
L 40 AR R IR AR I A i

20 e—&=40.0m/s
m—; =40m/s
£ 110
=
2
2 100f
&
=
90
80

0.1 0.2 0.3 04 0.5 0.6
True strain

B 3 1100 {5447 =i NN ) —R AR i £k

Fig. 3 Stress —strain curves of 1100 Al alloy at
room temperature
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Fig. 4 Experimental load —displacement curve
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Fig. 5 Relation between equivalent stress(MPa) and displacement in ECAP process
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Fig. 6 Relation between effective strain and
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Fig. 7 Experimental results of grid line method
(a) —Before deformation; (b) —After one extrusion
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width direction in ECAP process
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Fig. 9 Distribution of average stress (MPa) in
ECAP process
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Fig. 10 Distribution of effective strain with
closed mould
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Fig. 11 Distribution of average stress (MPa)
with closed mould
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Equal channel angular pressing process of pure aluminum( II)

—Simulation of deformation behavior

LIU Yong, TANG Zhrhong, ZHOU Ke-chao, LI Zhiyou
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The computer simulation and experiments for the deformation behavior of pure Al in equal channel angular pressing ( ECAP) pro-
cess were conducted by finite element method (FEM) and coordinate network. The results show that the load required to drive the deformation
varies with increasing the displacement, according to the following five steps: rapid increase, slowly increase, another rapid increase, stabiliz-
ing and decrease. Inhomogeneous deformation exists in the width direction of the sample, and the plastic deformation in the end of the sample
is smaller than that in the top and that in the center. The coordinate network experiment verifies this phenomenon. This inhomogeneity is at-
tributed to the fact that the strain rate in the outer side of the sample is faster than that in the inner side. During ECAP process, the stress state
in different positions of the sample is different. In the inner side of the sample, there is a stress transition from compressive to tensile state;
while in the outer side there is a transition from compressive to tensile and finally to compressive state. The simulation also indicates that elimi-
nation of abrasion can not ameliorate the deformation inhomogeneity, but can increase the effective strain; with closed mould, lager and more

homogeneous shear deformation can be obtained.

Key words: equal channel angular pressing; computer simulation; deformation behavior
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