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Fig.1 Schematic illustration of HPT processing™
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Table 1 Chemical composition of TA15 titanium alloy (/%)

Al Mo \ Zr C

Si O N H Ti

6.78 1.70 2.31 2.00

0.0096 0.04

0.017 0.11 0.011 0.0048 Bal.
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Fig.2 Initial microstructure of TA15 titanium alloy
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Fig.3 Microstructures of samples at the center with different turning numbers: (a) N=1 turn, (b) N=2 turn, (¢) N=4 turn,

and (d) N=8 turn
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Fig.4 Microstructures of samples at R=2.5 mm with different turning numbers: (a) N=1 turn, (b) N=2 turn,

(c) N=4 turn, and (d) N=8 turn
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Fig.5 Microstructures of samples at the edge with different turning numbers: (a) N=1 turn, (b) N=2 turn, (c) N=4 turn,
and (d) N=8 turn
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Fig.6 XRD patterns of TA15 titanium alloy of the initial state

and with different turning numbers
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Table 2 Crystalline size and microstrain of TA15 titanium

alloy before and after HPT

Turning number L/nm <e™>'"?/x107
Initial 34.17 0.541
1 turn 29.43 1.19
2 turn 26.05 1.37
4 turn 24.60 1.56
8 turn 25.80 1.59
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Fig.7 Dislocation density of the sample before and after HPT
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Effect of High-pressure Torsion on Microstructure
and Properties of TA1S Titanium Alloy

Xue Kemin, Sun Jianhui, Ji Xiaohu, Guo Weiwei, Li Ping
(Hefei University of Technology, Hefei 230009, China)

Abstract: TA15 samples with different turning numbers were prepared by high-pressure torsion process. The effects of high-pressure
torsion on the microstructure and properties of TA1S5 titanium alloy were analyzed using metallographic observation, X-ray diffraction
analysis and microhardness test. The results show that the microstructures of the specimens are not evenly distributed in the radial
direction after deformation. With the increase of turning numbers, the coarse primary equiaxed a phase gradually decreases and the grain
refinement effect is obvious. And the material appears preferential orientation in the (200) crystal. After the high-pressure torsional
deformation, the size of the sub-crystal decreases, while the microstrain and dislocation density increase significantly. In addition, the
microhardness of the deformed specimens increases remarkably. Moreover, the hardness increases with the number of torsion turns
increasing. When the number of twists turns is greater than 4, the microhardness tends to a saturation value.

Key words: TA15 titanium alloy; high- pressure torsion (HPT); microstructure; microhardness
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