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Simulations of influence of outer angular radius and back pressure
on ECAP of pure titanium

LI Ji-zhong, DING Hua, ZHAO Wen-juan, CHEN Yan-bo

(School of Materials and Metallurgy, Northeastern University, Shanyang 110004, China)

Abstract: The strain and stress distributions of pure Ti during equal channel angular pressing (ECAP) were simulated by
using software of DEFORM-3D with different angular radii and black pressures. The simulated results indicate that the
friction forces in the upper and bottom regions can be balanced and the homogeneous equivalent strain distribution can be
obtained when R=6 mm. When R<6 mm, the equivalent strain is non-uniform at the bottom of the workpiece, because
the death zone makes the materials interact each other, thus induces the bottom of workpiece acutely distorted and makes
the value of equivalent strain vary obviously in different regions of workpiece. At R>6 mm, the friction force interacts
between the upper face of workpiece and inner corner angular of die, which makes the upper of the workpiece deform
remarkably and induces non-uniform equivalent strain distribution. The back pressure can increase the value of
equivalent strain. Besides, uniform strain distribution can also be obtained by adopting reasonable back pressure and
outer angular radius.
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Table 1 Parameters in simulations

Sample No. p/MPa R/mm wl(®)
1 0 0 0
2 0 4 16
3 0 6 26
4 0 8 36
5 100 0 0
6 100 4 16
7 100 6 26
8 100 8 36
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Fig.1 Schematic diagrams of different regions of workpiece

in cross-section: (a) Zone plane; (b) Orientation line

21 REMMHERAEMEXEMITHRNE
FEBF I RE T, AR IR S A 1] R T AT
HAFFIABCARIZL, IITAEREL AN A AL A 50X . AE



2180 PR R AR

2008 4F 12 A

FEBEN BB M OL T, MRS 3 BEBR L BN,
FEREE AN F AR A 8 0 RBFE I B 2 B D 5K
BOKI, BOEREEIIBGR, A LIRS A B )
B, AN AR I A B R T, TERGEK . W
2@, * R=0 I, FoRLS2 RS AR D i A
SMEEFIAL, SIREFA ML IR R AN B ), X
B e S AR/ ikt 8

AR I S2 Rk L B DD B SR R AR
RAERRINATICAT N, B 2(a) 1T LU HE FE R A Ak
TE R S B YD M LR B, R FR ARt
(AL R EL 4 Sl A= (K ) 55 BY D) FE s B DI K
AR o PARTE i 2 18D IR EL AR P ™ FhE i AR5 2
AR B AR K S0, AT AR & ) 1 He A X
o FEH 200), FEBLEANE M N THCH —E AR
TEUE XA, IR B A R L EARHE A1 S DRI B 1T
BRIPEIX o RIS DAIBEDC I T A R iy R 2k,
PHER A X R BRI BI D) AR e . TSN
PN PR, REA R Bk A B 1 3 U 5 2L
ARG AT AN S G o AESEBR SR I R, T H AL
MoS, {3 71, DR TAF SR 2 1Al B g . H
KPS TRESE A bR, Tl B SR BRI ROR
F 55 RE T (K AN R S0 o

Effective stress, MPa

(a) I 450

Shear zone 300

(b) Effective stress, MPa

l 450

300

150

IO
2 AN AERA A

Fig.2 Distributions of equivalent stress in die corner: (a) R=0

mm; (b) R=6 mm
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Fig.4 Schematic diagram of material stress at corner
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