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

L1 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 obvioudly 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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