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Fig.1 Optical micrographs of TLM alloy tubes: (a) cold rolled,
@5.0 mm; (b) cold rolled, ®4.0 mm; (c) annealed, &5.0

mm; (d) annealed, 4.0 mm
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Fig.2 XRD patterns of TLM alloy tubes after cold rolling or

annealing
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Fig.3  Stress-displacement curves of the cold rolled and the

annealed TLM alloy tubes with small diameters
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Fig.4 Stress-strain curves of the cold rolled (a) and the annealed (b)

TLM alloy tubes with small diameters
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Fig.5 SEM images of fracture surface of TLM alloys tubes with

diameter of 5 mm: (a) cold rolled and (b) its enlarged part;

(c) annealed and (d) its enlarged part
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Table 1 Properties of TLM alloy tubes with small diameters

Size State o/MPa  E/GPa  6/%
@5.0 mm>0.5 Cold rolled 838 56 9

mm Annealed 607 64 37
@4.5 mm>0.4 Cold rolled 810 55 7

mm Annealed 625 60 29
@4.0 mm>0.3 Cold rolled 885 56 8

mm Annealed 570 64 33
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Mechanical Behavior of Near g-Type TLM Titanium Alloy Tube with Small Diameter
and Thin Wall

Che Yongping %, Tian Yuxing*, Zhang Yafeng *, Wen Binbin !, Liu Chunchao *, Yu Zhentao **
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Northeastern University, Shenyang 110819, China)

Abstract: Near g-type TLM titanium alloy tubes with small diameter and thin wall were fabricated by a combination of cold rolling and
intermediate annealing. The mechanical behaviors related to the phases and microstructures were studied using optical metallography
(OM), X-ray diffraction (XRD), scanning electron microscope (SEM) and tensile tests. The results show that the cold-rolled microstructure
composed of g phase and stress induced martensite (SIMa”) exhibits obvious non-linear elastic deformation behavior, while the annealed
single g phase displays the “double-yielding” associated with stress-induced martensitic phase transformation. Present authors consider
that the non-linear elasticity has certain dependence on both of SIMa” and complicated sub-structures induced by the cold deformation, but
both of then make an inconspicuous contribution to the plasticity. Although the elongation decreases after the cold rolling, the cold rolled
microstructure still shows the ductile fracture mode similar to that of annealed specimens, which indicates that wider plasticity range of
the present TLM alloy supplies a tremendous potential in its deep cold deformation.

Key words: £ titanium alloy; mechanical behavior; phase transformation; elastic deformation; stress-induced martensite
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