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Texture of nano-grained titanium produced by
combination of asymmetric and symmetric rolling
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Abstract: The textures in nano-grained (NG) Ti produced by combination of asymmetric and symmetric rolling were
studied by X-ray diffraction method, and the relationships between textures and mechanical properties were also
investigated. The main textures in the NG Ti are basal plane texture {0001} formed by deformation and a multiple
recrystallization textures, such as {1213} (1010), {1213} (1011)and {1122} (1100). The orientation density of
deformation textures are larger than that of the recrystallization textures in the NG Ti. The large volume fraction of
recrystallization textures in NG Ti indicates that in-situ recrystallization occurs during the severe plastic deformation
process. The density of deformation textures in this NG Ti decreases after annealing while the volume fraction of
recrystallization textures reduces after annealing at relatively higher temperature due to the normal growth of grains. The
deformation resistance in normal direction of the plates is increased by the basal plane texture {0001}, leading to the
highest hardness of RD-TD plane. Meanwhile, The deformation resistance in transversal direction of the plates is
increased by the texture of {1122} (1100), {1213} (1010 ) and other recrystallization textures, therefore, the hardness of
ND-RD plane is higher than that of TD-ND plane.
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B 1 ZEERFER K TEM IR
Fig. 1 TEM images of Ti samples: (a) As-processed nano-grained; (b) 500 ‘C annealed for 30 min
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Fig. 2 Complete pole figures of as-processed nano-grained Ti
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Fig. 3 Complete pole figures of Ti samples after annealing at 500 ‘C for 30 min
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Fig. 4 ODF section draws of as-processed nano-grained Ti (0°< ¢;<<90°, 0°< @< 180°, 0°< ¢ <<60°)
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Fig. 5 ODF section draws of Ti samples after annealing at 500 C for 30 min (0°<< ¢ <<90°, 0°< @< 180°, 0°< 6 <<60°)
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Table 1 Main texture components of Ti samples

Orientation density

Volume Fraction/%

Euler angle,

i, D,1)/C) Texture orientation As-processed Annealed As-processed Annealed
(ASR+SR) (500 °C, 30 min) (ASR+SR) (500 °C, 30 min)

(0, 25, 45) {00013(1100) 15.0 7.8 9.65 8.11

(0, 18, 0) {0001}(1010) 3.0 2.1 3.85 1.82

(0, 45, 0) {1213 1(1010) 4.0 4.7 11.45 6.17

(45, 90, 0) {1213 1011) 3.0 2.6 10.04 4.85

(23, 50, 56) {11223(1100) 3.0 2.1 2.33 3.21

(0, 55, 45) {01123(1100) 2.0 1.6 6.17 6.03

(90, 53, 45) {01123€0112) 2.0 1.6 3.14 3.10
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Fig. 6 Microhardness tested on different planes of Ti samples
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