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Fig.5 Physical and simulation grid by ECADE in different

loading ways
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Fig.7 Equivalent strain curves of tracking points of ECADE

1 E R EEA R 8 B E XN, #
RLAP B N AR BRI IR . BLER AR T, 2 TEIRBT R 2

Strain - Efiective (mmimm) D

5.00
438 H
375
313

250 I

188

125
0630 I
000559

Strain - Efective (mm/mm) &

3.00
263 !
22
1.88

WSEII

INBTEIX AR TE X AT AR e, PR GX 2 AN X a6
KRB R . 4 BREEE, K
SR S N AR N 3,64, TTAL T FR A1 A9 78 FE X 1Y
i LR 2140 73%.

K945t T B AT 4 /N T8 IR A5 250N A8 o3 AT 2 1
ALLE W, ZEREEGE, SRR B AL
KRR A . B BARARTENT, bl kg R s AR AR
JE DX B PIAR X 433 A Sh T — T8 k1 il 24 85 D1 AR B
XA TEIX, 3 AR IR A, DA % X 3
VIREZ RNV R . 4 IR WG, P kM55 a%
N AR b AR ERALFEA — B, ABAE L ph Sk B AR A AT
LEAE DB/ TEIR I, B8 “—7 TR KRN
G Ry E LR N WS & NS S S NS
3.47, TM¥ARIEX MG LA T 86%.

MR, B AL HEIBILLIL A BT NS
707 10 43t T 2 FPERAR T 4 AN E R A
RN AR RN TG 5 M R, nTRUE H, AR T P
4) S5 200N A B A TE G NS TE AN AR 3R, B2 R K
A BRI AR TE 8 5] VE R ARG TE O I W T R 2 AR

Strain - Effective (mm/mm) C

7.00
515‘
530 7’
445

360 I

278

1.80
108 I
0.200

Strsin - Eflective (mmimm) (]

850

8 A B2 T ECADE 48 J5 i bE 45 30N A2 43 A = 1
Fig.8 Effective strain distribution after ECADE for route A: (a) 1st pass, (b) 2nd pass, (c) 3rd pass, and (d) 4th pass
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Deformation Behavior Analysis of Al-Zn-Mg-Cu Alloy Processed
by Equal Channel Angular Dual-directional Extrusion

Li Ping, Wei Li, Duan Zihao, Wang Xue, Xue Kemin
(Hefei University of Technology, Hefei 230009, China)

Abstract: The deformation behavior of Al-Zn-Mg-Cu alloy during equal channel angular dual-directional extrusion (ECADE) processing
was studied by numerical simulation and experiments. The results show that the ECADE process can be divided into three stages: local
upsetting, shearing deformation and final filling. Also, the processed sample can divided into undeformed zone, small deformation zone,
shear deformation zone and severe deformation zone according to the metal flow and mesh distortion. Different loading ways of the upper
and lower punches lead to the deviation of deformation zone, and the sample has less deformation homogeneity along with the more
velocity difference between the two punches. The most homogeneous deformation with maximum strain of 3.97 and deformation
uniformity coefficient of 1.89 is obtained when the velocity ratio is 1:1. In addition, the deformation behavior under different routes was
investigated. It is found that the deformation is more homogeneous under 4 passes of route B compared with that of route A, having a 29%
reduction in deformation uniformity coefficient and a 14% increase in shear deformation zone proportion.

Key words: Al-Zn-Mg-Cu alloy; equal channel angular dual-directional extrusion (ECADE); finite element simulation; deformation

homogeneity

Corresponding author: Xue Kemin, Ph. D., Professor, School of Materials Science and Engineering, Hefei University of Technology, Hefei

230009, P. R. China, Tel: 0086-551-62905110, E-mail: xuekm0721@sina.com



