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ARTICLE INFORMATION ABSTRACT

Original Research Paper Equal channel angular pressing (ECAP) is one of the most effective processes to produce ultra-fine
Received 17 July 2016 grain (UFG) and nano-crystalline (NC) materials. Commercially pure titanium (CP-Ti) has significant
Accepted 13 September 2016 potential to be used as a biomedical and implant material because it shows excellent biocompatibility

Available Online 06 November 2016 properties. This material has the low static and dynamic strengths. By applying the ECAP process, the

strength of CP-Ti could be developed. The elastic recovery during unloading or spring-back

Keywords:

Commercially Pure Titanium phenomenon is one of the most sensitive parameters in sheet and bulk metal forming processes. This
Equal Channel Angular Pressing phenomenon leads to some unfavorable geometrical and dimensional changes in the final products and
Static strength it must be decreased. In this study CP-Ti of Grade 2 is ECAPed at the room temperature via a channel
;h’.ee'pg'”tkbe”d'“g angle of 135° for 3 passes. The microstructural analysis and mechanical tests such as the tensile and
pring-bac three-point bending tests are all performed on the ECAPed CP-Ti. The microstructural evolution reveals
that by applying the ECAP, coarse grain (CG) structure develops to UFG structure. Moreover, the
results of the mechanical tests show that applying the ECAP significantly increases tensile and bending
strengths of the CP-Ti. Investigation of spring-back in three-point bending of unECAPed/ECAPed CP-
Ti is conducted by experimental and finite element simulation methods using the Abaqus software. The
results of this study reveal that by applying the ECAP, spring-back values increase. Thus, to eliminate
the disadvantages of spring-back phenomenon, this should be considered in design and manufacturing

of products including bent made of ECAPed material.
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Fig. 2 Optical microstructures of CP-Ti after aF\neaIing.
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specimen for ECAP.
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X 0 H N c Fe Ti .
0 006 0001 003 002 002 Base Cro0e2CPi
Mn Cr Si Fe Cu Mg Zn Al Al7075

0.05 021 0.34 0.36 1.47 2.73 5.78 Base
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Fig. 5 Bimetallic specirﬁ;ns (@) Before ECAP, (b) After ECAP, and (c)
Optical macroscopic image of surface cracks after forth pass ECAP.
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software interface.
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Fig. 12 Engineering stress-strain curves for un-ECAPed and ECAPed
CP-Ti samples for 1-3 passes.
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Fig. 13 Experimental and simulation bending load-displacement curves
of ECAPed Grade 2 CP-Ti specimens through 0-3 passes.
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Fig. 18 Effect of ECAP passes on the deflection of CP-Ti beam during

the loading and after the unloading.
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