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Effect of Reduction Rate on Texture of Cold Rolling and Annealing Pure Titanium Sheet
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Abstract: For cold rolled pure titanium, the typical texture type is pyramid texture with | 1123 f < 1010 > as the main
texture component. Pyramid texture belongs to asymmetric texture, which will make pure titanium sheet show obvious
anisotropy of mechanical properties. In this paper, pure titanium sheet was subjected to multi pass cold rolling deforma-
tion and recrystallization annealing, and then the changes of texture polar density and orientation were measured by
X-ray diffraction (XRD). The results show that the main texture types of pure titanium after cold rolling are (1213)
<1010 > , (01?2) <2110 > and (OlTl) <2110 > pyramid texture. After annealing at 580 °C for 2 hours, the main
pyramid texture types after cold rolling are inherited. Among them (01?2) <2110 > and (OlIl) <2110 > textures
change less than those before annealing with the increase of reduction rates, while the basal texture though has high
strength but only consists of few components, which aggravates the anisotropy of pure titanium.
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Fig. 2 Curves of (0002), ( IOTO) pole figures peak

density of cold-rolled pure titanium sheet change

with reduction rates
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Fig. 3 ODF diagrams of cold-rolled pure titanium sheet
at different reduction rates: (a) 0% ; (b) 15% ;
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Fig. 4 Curves of main texture density of cold-rolled pure

titanium sheet change with reduction rates
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Fig. 5 (lOTO) , (0002) pole figures of annealed cold-rolled

pure titanium sheet at different reduction rates: (a) 0% ;

(b) 15%; (c) 45% 5 (d) 67%
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of annealed cold-rolled pure titanium sheet change with

reduction rates
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Fig. 7 ODF diagrams of annealed cold-rolled pure titanium
sheet at different reduction rates: (a) 0% ; (b) 15% ;
(c) 45% ; (d) 67%
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pure titanium sheet change with reduction rates
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Fig. 9  Curves of yield strength of pure titanium sheet in RD
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