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Influences of cold rolling deformation and annealing temperature on the
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Abstract: Pure titanium tubes with different cold rolling deformations were annealed at different tem-
peratures (450, 470, 490 °C) to investigate the influences of deformations and annealing temperatures
on the microstructures, texture evolution and mechanical properties of tubes. It is shown that the micro-
structure of the cold-rolled tubes with small deformation contains a great amount of twins, which mainly
consist of {1122}<1123 > compression twins and {1012} <1011 > tensile twins. The grains in the cold-
rolled tubes with the greater deformation were severely deformed, along with the reduction of twins
amount which is dominated by compression twins. The microstructure of tubes with the large deforma-
tion shows a strong texture of <1010>//AD, and the other tube with small deformation shows a basal
bimodal basal texture. The recrystallization proportion of the pure titanium tube, which is more severely
deformed, increases gradually with the increase in annealing temperatures and its ratio reaches 50.5%
after 490 °C annealing. Meanwhile, the tensile strength of the strongly deformed tubes decreases dra-
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matically after 490 °C annealing, with the weakening of the cold-rolled texture and intensifying of the
bimodal basal texture. The microstructural change of seamless tubes with the small deformation is not
obvious, with a gentle reduction of the tensile strength, and the texture changes gradually from the
bimodal basal texture to <1010>//AD texture with the increase in annealing temperatures.

Key words: cold rolling deformation, TA1, annealing temperature, microstructural evolution, mechan-

ical properties
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Fig. 2 Longitudinal microstructures of pure titanium tubes annealed at different temperatures
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Fig. 3 IPF diagrams of pure titanium tubes annealed at different temperature
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Fig. 4 Misorientation distribution of pure titanium tubes with different annealing temperatures
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Fig. 6 Influence of annealing temperature on the tensile properties of pure titanium tubes
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