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Experimental evaluation of back-pressure effect on workability and mechanical
properties of commercially pure titanium in cold-ECAP process

Reza Naseril?”
1 Assis. Prof., Department of Mechanical Engineering, Technical and Vocational University (TVU), Tehran, Iran
2 Department of Mechanical Engineering, Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The applying of Severe Plastic Deformation (SPD) processes, such as Equal Channel Angular Pressing
(ECAP), leads to the introducing of high strains on the metallic material and consequently microstructural
evolution. As a result of these microstructural evolution, the grains structure were changed to ultra-fine and
leads to the improvement of mechanical properties. In this research, commercially pure titanium, as a
difficult deformable metal, was subjected to cold-ECAP process in channel angle of 135° with back
pressure, and the effect of back pressure on its mechanical properties and workability was investigated. The
experimental results showed that by simultaneously applying back pressure and encapsulating the billet in
a pure copper tube, the bimetallic work-piece was processed up to four passes. Considering that there were
only two successful passes in ECAP process without back pressure, it can be concluded that the workability
of pure titanium billets increased by applying back pressure due to the higher strains in higher passes. It
was also demonstrated that by subjecting the back pressure, the ultimate compressive strength of material
significantly increased from 899 to 1163 and 1317 MPa and microhardness is enhanced from 163 to 203
and 262 Vickers. In addition, the refining of the grains was occured from 49 to 34 and 24 pm. These results
were presented for initial annealed material and the states without and with back pressure, respectively.

Keywords: Commercially Pure Titanium; Cold-ECAP Process; Back Pressure; Workability; Mechanical
Properties.
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