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Effects of Subsequent TE Process on the Material Deformed
by ECAP during ECAPT Process
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(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The distributions of the strain and damage of blank were obtained by the numerical simulation of equal channel angular
pressing (ECAP) and equal channel angular pressing & torsion (ECAPT) with aluminum 1100. Results indicate that the blank through
the ECAP channel in ECAPT accumulates more strains than those of the simple ECAP, and the value of the effective strain will increase
with the helical angle 8 of TE channel increasing. What’s more, the distribution of the strain of the part is more homogenous, and the
possibility of the damage decreases obviously when the part is forced by the back pressure of TE.
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Fig. 1 The model of ECAPT

FIH Deform-3D A FRITALFLLEK (4 XF 2 Fp T. 2548
Wit BEBEATRLS B, B ELREE S 150 °C, #okHR
JER 200 C ., HOBER A0 (A11100) , 3800 R SE oy
10 mmx10 mmx60 mm , ZEER7EARIR 51~ BA —E
(G | Xof o7 2% 3 ELAT SR, DR UG B B R R
WIZE Y8 P A R A5 LR Ol NI, 3 A o =
37°, N o= 90°, NAIREE R=0.5 mm /) ECAP 1
B M TFECRH e TE 3838 i 2 b2 20 7Bk
INEESIBEM B A, L, AR R B TE o
o B AL, L T 20°,25°,30°,35°%F 4 4~
JE BRI R S Mt R BY LI AR | EE g TN
FHCO. 12, B RN 5 mm/s, SR PO 5 A5 7Y
TR 45 2 BT X143 50 000 4> R A% B G, ECAPT A
RUEE WA 1R, B 2 R 1 A oK S E A R A
B E

DI
,ég%';?33!2§03
—t 332
b % W

K2 i

Fig. 2 The image of cross-section
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Fig. 3 The distribution of equivalent strain of ECAP
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Fig. 4 The distribution of equivalent strain of ECAPT(B=35°)
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Fig. 5 The position of trace points at different states
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Fig. 6 The strain curves of trace points at different states
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Fig. 7 The distribution of damage of ECAP
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Fig. 8 The distribution of damage of ECAPT(B=35°)

4ifR 25k ECAP Fl ECAPT J5 436 10 19 43 44 15
LA E 9 FE 10 i, ATLLE Y, &t ECAP
Je AR IRRE 3R B4 B SRR s, e
Jria g BRI — & A B, 5 ECAP il 18 5% M b iy
Sy YNy ) AR — 3, X RUIAHRHER: fi b5z 51
P AR TR BB U0 i R | 24801 Hh BN U IR T 44



. i

# g T

T 2013 4£9 H

LI SE R, RIS 1 AR R A AL SR A
TRIBHASE TR R AL, e
ECAPT @B i B AL G, R SE4f , TR S, X
W] TE 3l 18X R 3h ™ A2 11 TR A O B 1
AR BB VIR, PRk 1T RO SE B

\

B9 4liff ECAP 1fF
Fig. 9 The sample of pure Al after ECAP
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Fig. 10 The sample of pure Al after ECAPT
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