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ABSTRACT A two step process combining equal channel angular pressing (ECAP) and cold rolling
(CR) has been developed to process commercial pure (CP) Ti. Microstructure and mechanical properties
of as-deformed Ti were investigated. Room-temperature ECAP and CR significantly elongated grains and
the original microstructure formed into fibrous tissue, and ultimate tensile strength as high as to 805 MPa
was obtained; the deformed microstructure became more refinement and uniform with the increase of the
CR reduction, which consequently improved the strength and ductility. The results indicate that the slip of
dislocation and twinning behavior in CP Ti are the main deformation mechanism during room-temperature
ECAP and CR.
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Fig.1 Macrograph of CP Ti processed by room-

temperature ECAP, followed by CR, (a) a

strain of 44% and (b) a strain of 55%
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Table 1 Mechanical properties of CP Ti processed by room-temperature ECAP, followed by CR

State YS/MPa UTS/MPa δ/% HV/MPa

As-received 405 534 41.4 1550

ECAP 680 780 14.0 2434

ECAP+44%CR 680 783 16.1 2402

ECAP+55%CR 715 805 16.8 2446

Ti–6Al–4V 795 860 10.0 –
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Fig.2 Optical microstructure of CP Ti processed by room-temperature ECAP, followed by CR

(a) a strain of 44%, cross-section; (b) longitudinal section; (c) a strain of 55%, cross-section; (d)

longitudinal section
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Fig.3 TEM micrographs from transverse section of CP Ti processed by room-temperature ECAP,

followed by CR for (a) a strain of 44% and (b) a strain of 55%
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Fig.4 The micrograph of twinning of CP Ti

processed by room-temperature ECAP, fol-

lowed by CR for a strain of 44%
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